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1. Copnep:xaHue Kypca
BHEYPOYHOI 1esITeJILHOCTH M0 XUMUH «MUp XUMHUI.

[IporpaMma 3aHATHI COCTOUT U3 YETHIPEX Pa3/ICIIOB:

1. Oco6ennoctu OI'D o xumumu.

2. [ToBTOpenue u yrirydJIeHNne TEOPETUIECKOT0 MaTepHaa, METOJIUKA PEIICHHs 3a/IaHUi Pa3HOTO YPOBHS
CJIO’)KHOCTH.

3. TecTOBBIH MPAKTHKYM.

4. BeimoaHeHNE TPOEKTHO-MCCIICIOBATEIILCKUX PadoT.

OcHoBHOe coep:kaHne

Pazaen 1. Ocodennoctu OI'D o xumuu B 2023r. — 1u
— KOU(UKATOP DIIEMEHTOB COJIEPIKAHUS

— cnerudukarnus Knvos OI'D o xumuu

— nH(pOpMaMoHHbIe pecypcsl OI'D

Pazpnen 2. «Mup XuMum» — TEOPETUUECKUI MaTepran 1o HEOPraHMYECKOW XUMUU U MIEPBOHAYAIIBHBIM
MIPEICTaBICHUSM 10 OPTaHUYECKON XMMHHU, METO/INKA PEIIeHUS 3alaHui pa3HOTO YPOBHS CIIOKHOCTH — 49
4.

Crpoenue aroma. CTpoeHHUE IEKTPOHHBIX 000J104ek aTOMOB mepBbix 20 3nemenTor [ICXD
[Iepuonnueckuii 3aK0H U MEPUOIUYECKASI CUCTEMA XUMHUUecKuX 3iaemeHToB .M. Menneneena

Crpoenue MoeKkyl. XuMUYecKas CBA3b: KOBaJICHTHas (HETIOJIApHasi, OJIspHast), HOHHAs!, MEeTaJIINUecKasl.
BaneHTHOCTh XUMHUECKUX 31€MEHTOB. CTeleHb OKUCICHHSI XUMUUECKHX 3JIEMEHTOB.

[Ipoctele u cnoxHble BenecTBa. OCHOBHBIE KIIACCHI HEOPraHUYECKUX coeauHeHuid. HomeHnknarypa
HEOPraHWYECKUX COCTUHEHUI.

XUMHYECKas peaklysl. Y CJIOBUS U NIPU3HAKYU IPOTEKAHNS XUMUYECKUX peaKkiyii. XMMUUYECKUE ypaBHEHMUSL.
3aKoH COXpaHEHHS MacChl BEIIECTB.

Knaccudukamms XuMHU4ecKuX peakiiuil o pa3TUIHbIM MTPU3HAKAM: KOJMYECTBY U COCTABY UCXOIHBIX U
MOJTy4YE€HHBIX BEIIECTB; H3MEHEHUIO CTETICHEW OKUCIIEHUSI XUMHUYECKHUX 3JIEMEHTOB, IOTJIONIEHHIO U
BBIJIETICHHUIO SHEPTUH.

Brruucnenue MaccoBoi 1011 XUMUYECKOTO 3JIEMEHTA B BELIECTBE.

DJIEKTPOJIUTHI U HEINEKTPOIUTHL. KaTHOHBI U aHMOHBL. DJIEKTPOJUTHUECKAS AUCCOLUUALUS KUCIIOT, LIEI0YEH,
coJeit (CpeTHuX)

Peaknnu noHHOTO OOMEHA M YCIIOBUS MX OCYIIIECTBICHUS.

XuMHAYeCcKre CBOHCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KHCIOTHBIX.

XUMHUYECKUE CBOMCTBA OCHOBAHUI U KHUCIIOT.

XUMUYECKHe CBOMCTBA aM()OTEPHBIX THIAPOKCHIOB.

XuMHU4YecKue CBOHCTBA coel (CpeTHUX )

XHMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJIIIOB: TaJIOTEHOB, KUCIOPOAA, CEPHI.

XuMHUecKre CBOWCTBA MPOCTHIX BEHIECTB HEMETAIIOB: a30Ta, pocdopa, yriaepoaa, KpeMHHUS

Yucrsle BeniecTBa u cMecu. [IpaBuia 6e3onacHoi padoTsl B IKOJIBHOM Jabopartopun. YesoBek B MUpe
BEIIECTB.

OxuncIuTETHHO-BOCCTAHOBUTENBHBIE peakui. OKUCIUTEIh U BOCCTAHOBUTEb.

Brruncnenne MaccoBo# J10JIM pacTBOPEHHOTO BEIIECTBA B pacTBOpE. BrIuncieHNs M0 XUMHUUECKOMY
ypaBHeHHto. (Ne21)

Pacuérnple 3aaun: BEIYUCICHNE MAaCCOBO TOJTM XUMHYECKOTO 3JIEMEHTA B BEIIECTBE, BHIYHCICHUS 110
XUMUYIECKOMY YPaBHEHHIO C MCTIOJIB30BAHIEM MaCcCOBOM JIOJIM pacTBOPEHHOTO BeMecTBa B pacTBope. (Nel s,
21)

B3anmocBA3b pa3ianyuHBIX KIIACCOB HEOPTaHMYECKHX BemlecTB. Peaknnn mnoHHOro oOMeHa.

XHWMUYECKHE CBOICTBA MPOCTHIX BEIIECTB METAIIOB: MIEJIOYHBIX, METOYHO3EMENbHBIX, MATHUS U UX
COEIMHEHMH, JK€JI€3a U €r0 COEAMHEHNH, allOMUHUS, €r0 COSANHEHUH.

Omnpenenenne xapakTepa cpeibl paCTBOPOB KHCIIOT U IIEJIOYEH C MOMOIIBI0 HHANKATOPOB. KauecTBeHHBIE
peakuuu Ha anuonsl B pacteope (Cl, Br, I, S#, SOs%, SO4%, NOs -, POs *, CO3 %,

Si03 2’)

KauecTBeHHbIE peakuuu Ha kaTuoHsI B pactBope (NH4 *, Na*, K*, Ca?*, Mg?, Fe?, Fe*, AI**, Cu?", Zn?')
[Tomyuenue razoo06pa3HbIX BemecTB. KadecTBeHHBIE peaKIiy Ha ra3000pa3Hble BemecTBa (KUCIOPOI,
BOJIOPOJI, YTICKUCIIBINA Ta3, aMMHUAK)



Paznen BkimouaeT pa60Ty 110 TPEHUPOBOYHBIM 3aaHUAM JJIA OIIPEACIICHNUA T'OTOBHOCTH IKOJBHHUKOB K
OK3aMCHY 110 TOMY WX UHOMY pa3acily € MOCICAYOINM aHAJIN30M U METOANYCCKNMU PEKOMCHIAIIUAMHU.

Pa3nen 3. TecToBblii NPAKTHKYM. — 6 4
Bxutrogaer HenmocpeaCcTBEHHO TECTUPOBAaHUE U paboTy ¢ OJIaHKaMU OTBETOB.

Pa3nen 4. BoinoiHeHue IKCNEPUMEHTAJIBLHBIX H 3MPOEKTHO-UCCIEI0BATEIBCKHX PadoT. — 104
Paznen Bxmouaer paboTy 00ydaromuxcst O BEIOPaHHBIM TEMaM IPOEKTa 10 XUMUHU, KOHCYJIbTallu1
YUUTEs], PELICHHE 3KCIIEPUMEHTAIBHBIX 3a1a4.

1. Ilnmanupyemble pe3yJibTAThI OCBOEHHS KYypca BHEYPOYHOI JesiTeJIbHOCTH « Mup
XUMHH»

e JIMYHOCTHBIE PE3VYJIBTATBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS IIPOrPaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUs JOCTHIAIOTCS B XOA€ O00y4eHHS
XMMHH B €IMHCTBE y4eOHOW M BOCHHTATEIbHOH nesrenbHOCTH OpraHu3alii B COOTBETCTBUU C TPaJHUIMOHHBIMU
POCCHICKMMH COIMOKYJIbTYPHBIMU M JTyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH, NPHHATHIMH B OOIIECTBE NMPaBWIAMH U
HOpPMaMH MOBE/ICHHS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHMS, CAMOPA3BUTHS M COLMANIN3AINN 00yJarOIIXCH.

JInqHOCTHBIE PE3yNBTATHl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM UHCIIC B YaCTH:

ITaTpuoTHyeckoro BOCHUTAHUS

1) IIEHHOCTHOTO OTHOIICHHMS K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPHYECKOMY M HAyYHOMY HaCJIEIUI0, TOHMMAaHHS
3HAUCHMS XUMHYECKOM HAYKH B )KU3HH COBPEMEHHOT'O OOIIECTBA, CIOCOOHOCTH BIaJETh JOCTOBEPHON HH(pOpMAIHEH O
MEPEZOBBIX JOCTIKEHUSIX U OTKPBITHAX MHPOBON M OTEUECTBEHHOW XHUMHHM, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUAX
00 ycTpoiicTBe Mupa 1 00LIEeCTBa;

I'pazkpanckoro BocnuTaHust

2) mpencTaBIeHHS O COIMAJIBHBIX HOpPMax M TPaBWIAX MEXKIMYHOCTHBIX OTHOIIEHHM B KOJJIEKTHBE,
KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HOM, yueOHO-HCCIIeI0BaTEIbCKON, TBOPYECKOW M IPYrux
BU/IaX JIEATENIHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOH JESATENbHOCTH TP BBHINOJHEHUH Y4YeOHBIX,
TIO3HABATEJIFHBIX 3a/1ad, BBHIOJHEHHMH XUMHUYECKHX OSKCIEPHMEHTOB, CO3/IaHMM YYEOHBIX HPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMaHHMIO ¥ B3aMMOIIOMOIIH B ITPOIIECCE 3TOH y4eOHO! NeaTeTbHOCTH; TOTOBHOCTH OLICHUBATH CBOE TIOBEJICHNE
U TIOCTYIKH CBOMX TOBapHWINEd C IMO3WIMKM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEICTBUH
MIOCTYTIKOB;

IenHOoCTH HAYYHOT 0 MO3HAHUS

3) MHPOBO33PEHYECKUX MPEICTABICHUN O BEIIECTBE M XMMHUYECKOIH peakIM, COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U COCTABIISIIOIIUX OCHOBY ISl MIOHUMAaHUS CYITHOCTH HAYYHOM KapTHHBI MUPA; IPECTaBICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NMPHUPOJBI, B3aUMOCBA3AX YeIOBEKa C MPUPOAHOI Cpenoi, O POJIN XHUMHUHU B
[IO3HAHUU 3TUX 3aKOHOMEPHOCTEI];

4) mo3HaBaTeNbHBIX MOTHBOB, HANPaBJIEHHBIX HAa IOJTy4YEHHE HOBBIX 3HAHUH IO XMMHH, HEOOXOAMMBIX IS
00BsICHEHUS HAOI0JaEMBIX IIPOLIECCOB U SIBICHHIA;

5) nmo3HaBaTeNbHON, MHPOPMAIIMOHHON M YHTATEIILCKON KYIbTYPHI, B TOM YHCJIEe HABBIKOB CAMOCTOSITEIbHON paboThI
C y4eOHBIMH TEKCTaMHM, CHPABOYHOW JINTEPATYpOH, JOCTYIMHBIMH TEXHHYECKHMMHU CPEICTBAaMH HH(MOPMAIIMOHHBIX
TEXHOJIOTUH;

6) nHTepeca K OOy4YEHHWIO M IO3HAHWIO, JIIOOO3HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaM000pa30BaHUIO,
NIPOEKTHOM M HCCIIEIOBATEIbCKOM NESITENIbHOCTH, K OCO3HAaHHOMY BBIOOpY HAIIPaBIEHHOCTH M YPOBHSI OOydeHHs B
NalbHEHIIeM;

Du3NYeCKOro BOCIUTAHUS, GOPMHPOBaHME KYJIbTYPHI 310POBbSI M YMOIMOHAIBLHOIO 0JIATONONYYHsI

7) 0CO3HAHUS LIEHHOCTH KHM3HHU, OTBETCTBEHHOT'O OTHOIICHHUSI K CBOEMY 3/I0pPOBbIO, YCTAHOBKU Ha 3/I0pOBBIN 00pa3
JKM3HH, OCO3HAHUS TOCIICACTBUN U HETPHUITHS BPEIHBIX IMPUBBIYCK (YIOTPEOICHUS alIKOTOJIS, HAPKOTUKOB, KypEHHS),
HEO0XOIUMOCTH COOIIOICHUS MPABIJI 0€30IIACHOCTH MPH 00pAICHHH C XUMHYCCKIMH BEIIECTBAMH B OBITY M PeabHOMN
KHU3HH;

TpynoBoro BocnuTaHust

8) uHTEpeca K MPaKTUYECKOMY H3YUYCHUIO MPOMECCHI U TPYAa Pa3IMIHOTO POJa, YBAKCHHE K TPYIY U pe3yibTaTaM
TPYAOBOMH JEATEIILHOCTH, B TOM YKCJIE HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUH M0 XMMHUH, OCO3HAHHOTO BEIOOpa
WHAWBUIYaTbHOHW TPAeKTOPUH HPOIOIDKEHUS 00pa30BaHUs ¢ yIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH,
0O0IIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTE; yCrelHON npodeccHOHANBHOM AeSATEIbHOCTH U Pa3BUTHSI HEOOXOAMMBIX
YMEHUH; TOTOBHOCTH aJIalITUPOBATHLCS B IPOGECCHOHATILHON Cpelie;

IKO0J0rM4eCKOro BOCIIUTAHUS

9) SKOJOTHYECKH IIeIecO00pa3HOro OTHOMICHWS K TPUPOJEe KaK HCTOYHUKY JKM3HM Ha 3emile, OCHOBE e&
CyIICCTBOBAHMS, MOHMUMAHUS IICHHOCTH 3JI0pPOBOrO M 0E30MacHOro 0o0pa3a >KW3HU, OTBETCTBCHHOTO OTHOIICHHS K



c0OCTBEHHOMY (DH3MYECKOMY M TICHXHYECKOMY 370POBBIO, OCO3HAHUS IEHHOCTH COOMIOJCHMsS MpaBui 0e30MacHOTro
MOBEACHUS IIPH pabOTE C BEIIECTBAMH, a TAK)KE B CUTYAIUSIX, YTPOXKAIOLINX 3J0POBBIO U JKU3HHU JIIOICH;

10) cmocoOHOCTH TNPUMEHATH 3HAHUA, TONy9YaeMble MPU HM3YYCHWH XMMUH, I PEIICHWs 3a/1ad, CBA3aHHBIX C
OKpY’KaIoIIeH MPUPOIHON CPEeIOii, MOBBIICHUS YPOBHS IKOJIOTHUYECKON KYJIBTYPHI, OCO3HAHHUS TII00AIFHOTO XapakTepa
9KOJOTUYECKHUX MPOOJIEM U IMyTeH UX PELICHHUs TOCPEACTBOM METOAO0B XHMHH;

11) 9KOMOrMYEeCKOro MBIIUICHNS, yYMEHHS PYKOBOJICTBOBATbCS WM B IO3HABAaTENbHOH, KOMMYHHKATHBHOW H
COLIMANILHOM IIPaKTHUKE.

JIM4HOCTHBIE pe3yJbTaThl, O0ecHevYNBAIONINEe AJANTANUIO O0YYAIONIErocsi K H3MEHSIIOIIMMCSI YCJIOBHSIM
COIHAJIBHOIT M MPUPOIHOI CpPeabl, BKJIKYAIOT:

e OCBOGHHME OOYYAIOIIMMHMCS COLMAIBHOTO OIBITa, OCHOBHBIX COLMAIBHBIX pOJIEH, COOTBETCTBYIOIIUX
Be/lyIeH AesSTeIbHOCTH BO3PAcTa, HOPM U IpaBHi 0OIIECTBEHHOTO MOBEACHUS, ()OPM COIHATBEHOMN JKU3HH B
Tpymmax # CcOOOIecTBaX, BKIOYAas CEMBIO, TPYINBl, COOPMHUPOBAaHHBIE 10 TPO(ECCHOHATEHON
JeATeIbHOCTH, a TAKXKE B PAMKaX COLIMAIBLHOI0 B3aUMOJICHCTBUS C JIOJbMU U3 JPYrOH KYJIbTYPHOH Cpelbl;

e  CHOCOOHOCTh OOYYarOHIMXCSl BO B3aHMMOACIHCTBHU B YCIOBHSAX HEONPENECICHHOCTH, OTKPBITOCTH ONBITY H
3HaHUSM JIPYTHX;

e  CHOCOOHOCTH JCHCTBOBATH B YCIOBHUSX HEONPEICICHHOCTH, MOBBILATE YPOBCHb CBOCH KOMIIETCHTHOCTH
qgepe3 MNPAKTHUYCCKYIO ACATCIbHOCTH, B TOM YHCJIC YMCHHUC YUYHUTHCA Y APYTrux .TIIOI[Cﬁ, OCO3HaBaTh B
COBMECTHOI JACATCIILHOCTH HOBBIC 3HAHWA, HABBIKM 1 KOMIICTCHIINU U3 OIIbITA APYTHUX;

®  HaBHIK BBISBICHHS U CBSI3bIBaHHS 00pa3oB, CIIOCOOHOCTH ()OPMHPOBAHUS HOBBIX 3HAHHM, B TOM YHCIIE
CHOCOOHOCTh (POPMYJTHUPOBATH UIICH, MOHATHS, TUIIOTE3bI 00 00BEKTaX U SBICHUSAX, B TOM YHCIC paHee HE
HN3BCCTHBIX, OCO3HABaTh [[e(I)I/IHI/ITI)I COOCTBEHHEBIX 3HAHHUI U KOMHeTeHTHOCTeﬁ, IIJIaHUPOBATH CBOC Pa3BUTHC,

®  yMEHHE PacClO3HABaTb KOHKPETHBIE IPUMEPHI MMOHATHUSA 110 XapaKTEPHBIM IIPU3HAKAM, BBIIIOIHATL ONIEPALIUU
B COOTBETCTBUH C ONpEIEICHHEM M NPOCTCHIIMMH CBOWCTBAMH HOHSTHS, KOHKPETH3HPOBATH IOHATHE
HpHMepaMH, HCTIOIb30BaTh MOHATHE U €r0 CBOKMCTBA IIPH PELICHHH 32124 (ajiee - ONepupoBaTh MOHATHIMH),
a TaKKe ONepHPOBaTh TEPMUHAMY M MPEACTABICHUSIMU B 00JACTH KOHLCIIINH YCTOHYHUBOTO PA3BUTHS;

®  yMCHHE aHAJIW3UPOBATH U BHIABIATH B3AUMOCBS3H IIPUPOJIBI, OOIIECTBA U SKOHOMHKHY;

®  yMCHHC OIICHHMBATh CBOM JACIHCTBHS C y4ETOM BIHMSHHSA Ha OKPYXKAIOIIYIO CPely, HOCTIDKCHHH Leneil u
MMpCOa0JICHUA BbI3OBOB, BO3MOKHBIX I‘J'IO6aJ'II)HI:IX HOCHe[[CTBHﬁ;

e  CIOCOOHOCTH OOYYAIOLIMXCS OCO3HABATh CTPECCOBYIO CUTYAIIHIO, OLEHUBATh NPOUCXOSINNE U3MEHCHUS U
UX IMOCJICACTBHUA,

®  BOCHPUHHMATH CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOIIUI KOHTPMED;

®  OLICHWBATh CUTYAIHIO CTPECCa, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHHs U JCHCTBHS;

o q)OpMyJ'IHpOBaTL 1 OLCHUBATHL PUCKU U MOCJICACTBUA, q)OpMI/IpOBaTI) OIIBIT, YMETh HAXOAWUTH MMO3UTUBHOEC B
NPOU30ILIEIICH CUTYalHH;

e  OBITb FOTOBBIM JACHCTBOBAThH B OTCYTCTBHE rapaHTHH ycHexa.

METAINIPEAMETHBIE PE3YJIBTATBI.

B cocraBe MeTanmpeaMeTHBIX pe3yJIbTaTOB BBIICIIIOT 3HAYUMBIC U1 (OPMHUPOBAHUS MHUPOBO33PEHUs OOIICHAYYHEIC
TOHSTHSI (3aKOH, TEOPHS, IPUHIIUI, THIOTE3a, PaKT, CUCTEMa, MIPOIECC, IKCTIEPUMEHT U JIP.), KOTOPBIE UCIIOIB3YIOTCS B
€CTCCTBCHHO-HAYYHBIX yqe6me npeaMeTax U MO3BOJIAIOT Ha OCHOBC 3HAHUM M3 DTHUX NpeaMeTOB (I)OpMI/IpOBaTI)
MIPEACTaBICHNE O IEJIOCTHOW HAayYHOW KAapTHHE MHpa, W yHUBEpCANbHBIE Yy4eOHbIE ICHWCTBUS (ITO3HABATENBHBIC,
KOMMYHHUKAaTHBHBIE, PETYISTHBHBIE), KOTOpble OO0ecredynBaoT (OpPMHUPOBAaHME TOTOBHOCTH K CaMOCTOSATEIHBHOMY
IJTAHAPOBAHUIO M OCYIIECTBICHHUIO YIEOHOU IEATETHHOCTH.

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOSHUS IPOTPaMMbl Kypca BHEYPOUHOM AEATEIbHOCTU AOJKHBl OTPaXKaTh:

OBy1aJeHne YHMBEPCAJIbHBIMU YUeOHBIMH MO3HABATEAbHBIMH el CTBUSIMU:

1) 6a3o0Bble JIOrHYECKHE TEHCTBUS:

BBISIBIITh M XapaKTePH30BaTh CYIICCTBCHHBIC IPU3HAKU O0BEKTOB (SBJICHUN);

YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(UKAIIUN, OCHOBAHUS JJIs 00OOMICHHS U CPAaBHEHUS, KPUTECPHU
MIPOBOJMMOI0 aHAJIN34,;

C YYETOM MpPEUIOKEHHON 3aJayll BBISBIATH 3aKOHOMEPHOCTH WM MPOTHBOPEYHS B paccMaTpUBAcMbIX (DakTax,
JAaHHBIX U H&6H}O}I€HI/I$IX;

npeajaratb KpUTCpUun AJIs1 BHIABIICHUSA SaKOHOMepHOCTeﬁ H HpOTHBOpC‘IHﬁ;

BBIABJIATH }qu)I/IHI/ITBI I/IH(I)OpMaLH/II/I, JAHHBIX, HGOGXO}]I/IMHX JJIA peIICHUA MOCTaBJIECHHOMN 3aJa4u,

BBIABJIATH MPUYUHHO-CIICACTBECHHBIC CBA3U IMPU U3YUCHUU SIBJICHUU U IpoHIECCOB;

JIeNaTh BBIBOJBI C WCIOJIb30BAHUEM JEAYKTHBHBIX W WHAYKTUBHBIX YMO3aKIIOUEHHUH, YMO3AKIIOUCHHUU IO
aHaoruu, (POPMyYJIHPOBATH TUTIOTE3BI O B3AUMOCBSI3SIX;

CaMOCTOSITENIFHO BBIOMpPATh CIOCOO pelieHus y4eOHOH 3amadyn (CpaBHUBATh HECKOJIHKO BAPUAHTOB PEIICHHUS,
BBIOMpATh HANOOJIEE TOAXOAIINN C YICTOM CAMOCTOSTEIBHO BBIICICHHBIX KPUTCPHUCR);

2) 6a30BbIe HCCIENOBATEIBLCKUE AeHCTBHS:



HCIIOIb30BaTh BOIIPOCH KaK MCCIIEA0BATEILCKII HHCTPYMEHT IIO3HAHNS,;

(hopMynHpoBaTh BOIPOCH], (HMKCHUPYIOLINE PAa3pPhIB MEKAY PEaTbHBIM U JKEIAaTEIbHBIM COCTOSHHEM CHTYAllWH,
00BEKTa, CAMOCTOSTEIIFHO YCTAaHABINBATh ICKOMOE U JITAHHOE;

(hopMupoBaTh THIIOTE3y 00 HCTHHHOCTH COOCTBEHHBIX CYXKICHUH U CYXKICHUI APYTUX, apryMEHTHPOBATh CBOIO
MIO3HIINIO, MHCHHE;

MPOBOAUTH IO CaMOCTOSITENIbHO COCTAaBICHHOMY IUIAHY OIIBIT, HECIOXHBIH OKCIIEPUMEHT, HeOOIbIIoe
HCCJIEJOBAaHKE 110 YCTAHOBJICHHIO 0COOCHHOCTEH 00BEKTa N3yUYEeHUs, IPUUINHHO-CIIEICTBEHHBIX CBS3EH M 3aBUCHMOCTEH
00BEKTOB MEXly CO00Ii;

OLICHMBaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HMH(OpMAlUM, IIOJy4EHHOH B XOAE HCCIIEAO0BaHUS
(9KCHepUMeHTa);

CaMOoCTOATENHHO (POPMYJINPOBATH 00OOIEHNST ¥ BHIBOJIBI 10 pe3yiIbTaTaM MPOBEJCHHOIO HAOJIOICHHUS, OIIbITA,
UCCIIeJOBaHMs, BJIaJIeTh HHCTPYMEHTaMU OLICHKHU JIOCTOBEPHOCTH TIOJIyYEHHBIX BBIBOJIOB M 0000IIEHNH;

MPOTHO3MPOBATh BO3MOKHOE IaJbHEHIIIEe pa3BUTHE IPOLIECCOB, COOBITHH M MX MOCIEACTBHS B aHAJIOTHYHBIX HITH
CXOJHBIX CUTYalHsX, BBIABUTATH MPEAIIOI0KEHHUA 00 NX Pa3BUTHH B HOBBIX YCIOBHUSX M KOHTEKCTAX;

3) pabora ¢ undopmanmeii:

MPUMEHSTH Pa3INYHBIE METOMBI, HHCTPYMEHTHI U 3alpOChl MIPU MOUCKE U 0TOOpe MH(POPMAINN WIN JAHHBIX U3
HCTOYHHKOB C YIETOM MPEJIOKEHHOH yueOHOH 3ajaun U 3aJaHHBIX KPUTEPHUEB;

BBIOMPATH, aHAN3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATh HH(OPMALIUIO PA3THIHBIX BUAOB U (HopM
IIPECTaBICHHUS;

HaXOJUTh CXOJHBIE apryMeHTHI (MOATBEP)KAAIOLINE WM ONpPOBEPralollfe OJHY M Ty K€ HICI0, BEPCHIO) B
Ppa3nUuHBIX HHYOPMAIIMOHHBIX HCTOYHHKAX;

CaMOCTOATENIHLHO BBIOMPATh ONTUMAIBHYIO (OpMy MpeacTaBieHuss HHPOPMAIMK U WJUTIOCTPUPOBATh periaeMble
3aJ]a4M HECJIOKHBIMH CXeMaMHU, AuarpaMMaMu, UHOH rpadukoii 1 nX KOMOMHAIMAMY;

OLICHWBATh HAJECKHOCTh HMH(QOPMAIMH II0 KPHUTEPHUSM, INPEIJIOKECHHBIM IEarorHiecknM paOOTHUKOM HITH
c(hOpMyIHPOBAHHBIM CAMOCTOSITENBHO;

3¢ GEKTUBHO 3aIIOMUHATH M CHCTEMAaTH3UPOBATh HHPOPMALIHIO.

OBnasieHre CUCTEMOH YHUBEPCAIbHBIX YI€OHBIX MO3HABATENIBHBIX ICHCTBHI 0oOecreynBaeT CYOPMHUPOBAHHOCTh
KOTHUTHBHBIX HAaBBIKOB y 00yJaromuxcs.

OBgJjajeHne YHUBEPCAJbHBIMH Y4eOHBIMH KOMMYHHKATHBHBIMH A€ CTBUSIMH:

1) o0menue:

BOCIPUHHMMATh ¥ (OPMYJIUPOBATH CYXJEHHUS, BHIpaXKaTh 3MOIMH B COOTBETCTBHU C LEISIMH M YCJIOBHSIMH
OOIICHHMS;

BBIpaXXaTh ce0s1 (CBOIO TOUKY 3pEHHS) B YCTHBIX M MHCHMEHHBIX TEKCTaX;

pacro3HaBaTh HeBepOajJbHbBIE CpEJACTBA OOUICHHS, [OHMMATh 3HAYEHHE COLMAIBHBIX 3HAKOB, 3HATh U
pacrio3HaBaTh MPEAIOCHUIKA KOHPIMKTHBIX CUTYalMi U CMSIr4aTh KOH(IUKTHI, BECTH EPETOBOPHI;

MOHMMaTh HAMEPEHUs! JIPYTUX, MPOSBIATh YBRKUTEIHHOE OTHOIIEHHE K COOECEHNKY M B KOPPEKTHOH (opme
(hopMyITHpPOBATH CBOM BO3PAXKEHHUS;

B XOJie AMayiora 1 (WIn) TUCKYCCHH 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBbI U BBICKa3bIBaTh UAEH,
HalleJICHHbIE Ha PeIIeHHeE 3a/1auH 1 IoJIIepKaHne OJlaroKenaTelbHOCTH OOLIeHNS;

COTIOCTABJISITh CBOU CYK/ICHHS C CY’KACHUSIMU JPYTHX YYaCTHUKOB AMAJIOTa, OOHAPYKUBAThH PA3IIMINE U CXOICTBO
TO3HIIAN;

MyOJINYHO MPEICTABIAT PE3yIbTATHI BBINOJHEHHOTO ONBITA (IKCIIEPUMEHTA, UCCIIeIOBAHHS, IPOCKTA);

CaMOCTOSTENIFHO BBIOUPATh (POPMAT BRICTYIUICHHUS C YUETOM 3aa4 MPE3eHTAI[MH U OCOOCHHOCTEH ayUTOPUH U B
COOTBETCTBUH C HIM COCTaBJIATh YCTHBIE U MICEMEHHBIE TEKCTHI C HCIOIh30BAHUEM WILTIOCTPATHBHBIX MaTEPHAJIOB;

2) coBMecTHasl 1eTeJbHOCTh:

MOHUMATH U MCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW ¥ WHAWBHIYATbHOW PaOOTHI MPH PEIIeHUH KOHKPETHOU
npoOsieMbl, OOOCHOBBIBATH HEOOXOAMMOCTb IPUMEHEHHsI TPYMIIOBHIX (OPM B3aMMOJECHCTBHS IPHU PELICHUH
MOCTaBJIEHHOH 3a/1a4H;

MPUHUMATB 11€Jb COBMECTHOH AESITEIbHOCTH, KOJUIIEKTUBHO CTPOUTH AEUCTBUS MO €€ JOCTHKEHHIO: PaCIpeAEIsATh
POJIH, TOTOBapHBaThCs, 00CYKIaTh IPOLIECC M PE3YJIbTAT COBMECTHON paboThI;

yMeTb 0000I1aTh MHEHHS HECKOJIBKHX JIIO/EH, MPOSBISTH TOTOBHOCTh PYKOBOIMTH, BBIIOJHSTH MOPYYEHUS,
TIOJYUHSATBCS;

IUTAHUPOBATh OPTAHU3AIMI0O COBMECTHOH pabOTHI, OMpEAEIsITh CBOIO pPONb (C YyYETOM TPEANOYTCHHH W
BO3MOJKHOCTEH BCEX yYaCTHHKOB B3aUMOZCWUCTBUS), PACHpPEACATh 3aa4l MEXIY YICHAMH KOMaHJbI, y9aCTBOBaTh B
IpyMIIoOBBIX (hopMax paboTH! (00Cy)KIeHNs, 0OMEH MHEHUSIMH, "'MO3TOBBIE IITYPMBI" 1 HHEIE);

BBIMTOJIHATH CBOIO YacTh pPabOTHI, IOCTHraTh KadeCTBEHHOTO pe3ysibTara II0 CBOEMY HANpaBICHUIO W
KOOPAWHUPOBATH CBOU JACHCTBUS C APYTHMH YJICHAMU KOMaH/IbI;

OIIGHUBATh KaueCTBO CBOETO BKJIaJa B OOLIMIA MPOAYKT IO KPUTEPHSAM, CAMOCTOSTENIHHO CHOpMYITHPOBAHHBIM
Yy4aCTHUKaMHU B3aUMOJEHCTBUS;

CPaBHUBATb PE3yJIbTAThl C UCXOJHOU 3ajauedl U BKJAJ KaXKAOrO 4JI€HAa KOMaHAbl B JOCTHXKEHHE PE3yIbTaTOB,
paszensaTh cepy OTBETCTBEHHOCTH M NPOSIBIATH TOTOBHOCTH K IIPEIOCTABICHUIO OTYETA MIEPE IPYIIIOH.

OBiasieHHe  CUCTEMOHl  YHHBEpPCAIbHBIX  Y4E€OHBIX ~ KOMMYHHMKAaTHUBHBIX  JCHCTBHH  oOecrieuyuBaeT
c(hOpMUPOBAHHOCTH COLMAIBLHBIX HABBIKOB M AIMOLIMOHAILHOTO HHTEIIEKTa 00yYaroIuXCs.

OBgJjajeHne yHUBepCcaJbHbIMH Y4eOHBIMH PeryIATHBHBIMH el CTBUAMU:



1) camoopranu3zanus:

BBIBJIATH MMPOOJIEMBI IS PEIICHHS B )KU3HCHHBIX M yUeOHBIX CUTYaIHsX;

OPHEHTHPOBATHCS B PA3IMIHBIX ITOJX0AaX NPUHATHUS PEUICHUH (MHANBUAYAIbHOE, IPUHATHE PEIICHNUS B IPYIIIE,
MIPUHATHE PEUICHAUHN TPYIIIO);

CaMOCTOSITENIFHO COCTaBIIATh AJITOPUTM PELICHHS 3a1a4d (WM €TO YacTh), BEIOMPATh criocod pemreHus yueOHoH
3a7]a4y C y4eTOM HMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apIryMEHTHPOBATh IpeIaracMble BapHaHTHI
peLICHU;

COCTaBJIATh IUIAH JeHCTBUH (TUIaH peainu3alid HaMEYEHHOTO aliTOpPUTMa pEIICHHs), KOPPEKTUPOBATH
NIPE/I0KEHHBIH aJITOPUTM C yYETOM TOJIyYSHHUS HOBBIX 3HaHHH 00 N3y4aeMoM OOBEKTe;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

2) caMOKOHTPOJIb:

BJIaIeTh CIOCO0AMHU CAaMOKOHTPOJISI, CAMOMOTHUBALIMK U pediekcn;

JlaBaTh aJCKBATHYIO OIICHKY CUTYaI[1 ¥ NPEIIaraTh IJIaH €€ N3MEHCHUS,;

YUYUTBIBaTh KOHTEKCT U NPEABHACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HMKHYTh NPHU PEIICHHH Y4eOHOW 3amatm,
aJalTHPOBATh PEIICHNE K MEHAIOIINMCSA 00CTOATENBCTBAM;

OOBACHSITH MPUYNHBI TOCTIDKEHNS (HEAOCTHIKEHHS) PE3yIbTaTOB JACATEILHOCTH, 1aBaTh OLIEHKY IPHOOPETEHHOMY
OTIBITY, YMETh HaXOUTh IIO3UTHBHOE B MPOU3OIIE IICH CUTYaIlNH;

BHOCHTh KOPPEKTHBHI B JESTEINBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, HM3MEHMBIINXCS CHTYaIlUH,
YCTAHOBJICHHBIX OMIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LS U YCIOBUSIM;

3) 3MOUMOHAJILHBIH MHTEJIEKT:

pas3jinuaTrhb, Ha3bIBATH U YIIPABJIATH CO6CTBeHHI)IMI/I OMOLMAMU U SMOLUAMU APYTUX;

BBIABJIATH U aHAJIU3UPOBATH MMPUYHHBL 3MOHHI7[;

CTaBUTH ce0s1 HA MECTO JPYroro 4eJIoBeKa, IOHUMAaTh MOTHBEI M HAMEPEHUsSI APYToTo;

PETYIHPOBATH CIIOCOO BBIPAYKCHMUS IMOLHH;

4) npuHsATHE Ce0NA M APYrUX:

OCO3HAaHHO OTHOCHUTBCS K JPYTOMY UEJIOBEKY, ETO MHEHHIO;

MPU3HABATH CBOE MPABO HA OIIMOKY M TaKOE K€ IPaBO JPYyTOro;

NPUHAMATE ce0sl U IPYTUX, HE OCYXKAas;

OTKPBITOCTE ce0e U APYTHM;

0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIHPOBATH BCE BOKPYT.

OBilajieHHe CUCTEMOM YHUBEpCAJbHBIX Yy4YeOHBIX PETYJIATHBHBIX JEeWCTBHH obecrieunBaeT (HOpMHPOBaHKE
CMBICJIOBBIX YCTAHOBOK JIMYHOCTHU (BHyTpeHHHS[ nmo3unuAa J'II/I‘IHOCTI/I) W )KU3HCHHBIX HABBIKOB JIMYHOCTHU (praBHeHI/IH
c000ii, CAMOIUCIIUITIIMHBL, YCTOWIMBOTO TTOBEACHUS).

B cocTtaBe MeTanpeIMETHBIX pe3yIbTaTOB BBIACISIOT 3HAUUMBIC Il (HOPMUPOBAHHS MUPOBO33PCHHUS OOIICHAYIHEIC
MOHATHS (3aKOH, TEOPHS, IPHUHITHIL, THITOTE3a, (PaKT, CHCTEMa, POIIECC, SKCIIEPUMEHT U JP.), KOTOPHIC UCTIONB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX IpPEIMETax M II03BOJIIOT Ha OCHOBE 3HAHWHA M3 3THUX MPEIMETOB (OPMHPOBATH
MPEJCTaBICHAE O IEIOCTHOW HAayYHOW KApTHHE MHpa, M YHHUBEpCANbHBIC Y4eOHBIC NeicTBUS (IIO3HABATEIBHBIC,
KOMMYHHUKATHBHEIC, PETYISATHBHEBIC), KOTOpBIE OOecleYnBaloT (opMHpOBaHHE TOTOBHOCTH K CaMOCTOSTCIBHOMY
TUTAHUPOBAHHIO U OCYIIECTBICHUIO YUeOHOU AEATEIEHOCTH.

MertanpeaMeTHbIE pPe3yabTaThl OCBOEHHS 00pa3oBaTeNbHOM TPOTPaMMBI 1O XWUMHUH OTPAXKAIOT OBIAJICHHE
YHHBePCAJbLHBIMHU NMO3HABATEIbHBIMM J€HCTBUSIMHU, B TOM YHCIIE:

Ba3oBbIMHu JJornyecKUMH JedcTBUIMU

1) ymMeHHEM HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHHSI IPU OCBOSHUH 3HAHWHN: PACKPBIBATH CMBICT XUMUYECKUX
TOHATHH (BBIICTATh UX XapaKTEepHbIE NMPU3HAKHU, YCTAHABJIUBATH B3aMMOCBS3b C JPYTUMHU MOHITHIMH), UCTIOIH30BAThH
MOHATHUS ISl OOBSCHCHHS OTICNIBHBIX (DAKTOB W SBJICHWH; BBIOMpPATh OCHOBAHHS M KPUTCPUH U KiacCH(HKAIUU
XAMHUYECKHX BEIIECCTB M XMUMHYCCKHX PEaKIUil, YCTaHABIMBATh IMPUYHHHO-CIICJICTBEHHBIC CBSI3M MEXKIY OOBEKTaMU
W3YYCHHS, CTPOHUTH JIOTMYCCKHE pACCYXICHUs (MHIYKTUBHBIC, JICIyKTHBHBIC, 10 AHAJOTHH); NICJATh BBIBOIBI U
3aKJIIOUEHUS;

2) yMeHHEM INPUMEHATh B MpoIecce IMO3HAHHWA MOHATHs (TPEJAMETHBIC W METalpeJMETHBIC), CHMBOJINYCCKUE
(3HaKOBBIE) MOJENH, HCIOJIb3yeMbIe B XHMHH, INPEOOPA3OBBIBATH MIUPOKO IMPUMEHSICMBIC B XUMHH MOJICIBHBIC
MIpeAICTaBICHIS — XUMHYECKHN 3HaK (CUMBOJI dJIEMEHTA), XUMUYecKast GopMylia M YpaBHEHHE XUMHUIECKOHN peakiuu —
TIPH pelIeHUH y4eOHO-TI03HABATENbHBIX 3/1a4; C YIETOM dTHX MOJAEIHHBIX MPEICTABICHHUHA BBISIBJIATh M XapaKTEPU30BaTh
CYIIECTBEHHBIC MPU3HAKHA U3YYaeMBIX OOBEKTOB — XHMUYECKUX BEIIECTB W XMMHUYECKUX PEAKIIHIA; BBISBISATH OOIIHE
3aKOHOMEPHOCTH, IPUIUHHO-CIIEICTBEHHBIC CBS3HM M MPOTUBOPEUHS B U3yUaeMbIX MPOIECCaxX U SABJICHUAX; MPEAJiaraTh
KPUTEPUH IJISl BBISBICHHS DTHX 3aKOHOMEPHOCTEH W MPOTHBOPEUUH; CAMOCTOSATEIHHO BBIOMPATH CIIOCOO PEIICHUS
y4eOHOW 3amaun (CpaBHUBATh HECKOJBKO BApUAHTOB pEHICHUs, BBIOMpATh HamOoOJiee MOAXOMANINA C y4ETOM
CaMOCTOSTENIFHO BBIJICIICHHBIX KPUTEPHEB);

Ba3oBbIMH HcC/I€10BATENBCKUMHU 1€CTBUAMH

3) yMeHHEM KCIOJIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI
Ut (GOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHN;



4) mpuoOpeTeHne OMNbITa MO INIAHWPOBAHUIO, OPTaHU3ANNH W MIPOBEJCHUIO YICHHUECKUX SKCIEPHMEHTOB: YMEHHUE
HaOJIOJIaTh 32 XOIIOM IMPOIECCa, CaMOCTOSTEIIEHO MPOTHO3UPOBATHL €ro pe3yJsibTaT, (OopMyIHpoBaTh 000OIIEHUS H
BBIBOJIBI TI0 PE3YJIbTaTaM NPOBEIEHHOTO OMBITA, HCCIIEIOBAHHSA, COCTABIIATh OTUET O MPOIEIAaHHON pabdorTe;

Padoroii ¢c nundopmanueit

5) ymeHmeM BHIOWpATh, AHAIM3UPOBATH W HMHTEPIPETHPOBATh HMHGOPMAIMIO pa3IWYHBIX BHAOB # (opM
MIPE/ICTABIICHNUS, TTOMyYaeMyI0 M3 Pa3HbIX HCTOYHHKOB (HAyJHO-TIOMYJISAPHAS JINTEPATypa XHMMUYECKOTO COIEpKaHMS,
CIpaBoOYHBIE TMOCOOMs, pecypchl IHTepHeTa); KpPUTHYECKH OIIEHMBATh IPOTHBOPEYMBYIO U HEIOCTOBEPHYIO
nHpopmanuio;

6) yMEHHEM NPUMEHSTH Pa3IMYHbIe METOJBI M 3aIPOChl IIPH MOMCKE U 0TOOpe MH(POPMAaMU U COOTBETCTBYIOLIHX
JITAaHHBIX, HEOOXOJUMBIX JUIs BBIIIOJHEHMS! YYEOHBIX W IO3HABATEIbHBIX 3a7ady ONpEeNesIEHHOTO THMA; MpuodpeTeHune
OIbITa B 00JIACTH MCIOJIB30BaHUS HHPOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOT U, OBJIaJeHUE KyJIbTYPOH aKTHBHOT'O
UCIIONIb30BAaHMS PAa3JIMYHBIX ITOWCKOBBIX CHCTEM; CaMOCTOSITEJIbHO BBHIOMPATh ONTUMAJbHYIO (GOpMY MNpeACTaBICHUS
nHpOpMaIMN W WIUTIOCTPUPOBATh pENIAEMbIC 3a/a4d HECIOKHBIMH CXEMaMH, AWarpaMMamMH, IpyruMu (opmMaMu
rpaduKu 1 UX KOMOMHATIHSAMUY;

7) yMEHHEM UCIIONb30BaTh M aHATM3UPOBATH B TIpoIiecce yIeOHOM 1 HCCIIEA0BATEIBCKOM AEATEIHOCTH HH(POPMALTHIO
0 BIIMSTHUY TIPOMBIIIIIEHHOCTH, CENTBCKOTO X035HCTBAa M TPAHCIIOPTA HA COCTOSTHUE OKPY>KaIOIIEH IPUPOJHON CPENbI;

YHuBepcaTbHBIMH KOMMYHHKATHBHBIMH JAeiiCTBHSIMH

8) ymeHmeM 3amaBaTh BOINPOCH (B XOJE [HANOTa W/WIM JAWUCKYCCHH) IO CYIIECTBY OOCYKIAeMOH TEeMBI,
(GhopMyIHPOBATH CBOH MPEJIOKECHUS OTHOCUTEIBHO BBITIOJIHCHUS MPEIJI0KCHHON 33134y,

9) mpuoOpeTeHHe OmNbITa MPE3CHTAMU PE3yJbTaTOB BBIIOJHEHUS XMMHUYECKOTO JKCIIEPUMEHTa (J1abopaTtopHOro
OIIBITa, JTAOOPATOPHOI PabOTHI IO UCCIIEOBAHHIO CBOMCTB BELIECTB, Y4€OHOTO ITPOCKTA);

10) 3aMHTEpECOBaHHOCTh B COBMECTHOI CO CBEpPCTHHKAMHU II03HABATENILHOM M UCCIIEI0BATENbCKON IESITENbHOCTH TIPH
pELICHNH BO3HHUKAIOIIMX MTPO0JIeM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB M COINIACOBAHUsI MO3ULUH (00CYXaAEeHUs, 0OMEH
MHEHUSIMH, «MO3TOBBIC IITYPMBI», KOOPAWHALINS COBMECTHBIX JEHCTBHUH, ONPEEIICHNE KPUTEPHEB 110 OIIEHKE KadyecTBa
BEITIOJTHEHHOH paboTHI 1 p.);

YHuBepCATBbHBIMH PeTryIATHBHBIMH J1eHCTBUSIMHU

11) yMeHHEeM caMOCTOSATETHHO ONPENEIATD LIENH IeSTEIbHOCTH, INIAHUPOBATh, OCYIIECTBIISITH, KOHTPOINPOBATH U IPH
HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JACATEIHHOCTD, BRIOMPATh Hanbosee d3PPEeKTHBHBIC CIIOCOOBI PEemICHNs YICOHBIX
1 TI03HABATEIbHBIX 3a/1a4, CAMOCTOSATEIBHO COCTABIATh WIN KOPPEKTHPOBATh NPEII0KEHHBIH aITOPUTM ACHCTBUI NpH
BBINIOJTHEHUH 33JaHUi ¢ y4ETOM IOJY4YEHHUs HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKLUsIX;
OLIEHMBATh COOTBETCTBHE IOJIyUYCHHOTO pe3yJsIbTaTa 3asiBICHHOHN LIeJH;

12) yMeHHEM UCTIONB30BATh U aHATM3UPOBATh KOHTEKCTHI, IIPEUIaraeMble B YCIIOBUH 3aaHUH

IIpeaMeTHEBIE pe3yJbTAThl OCBOCHHUS NIPOrPaMMBbl.
Ha 3aHATHAX BHEYPOUHOI NesATeTbHOCTH «MUp XUMUW 00yJaroIIuecs JOMOIHIT CBOM 3HAHUS [0 XHUMHUH, ITOBBICAT
CBOW YPOBEHB TCOPETHUCCKON M IKCIIEPUMEHTATIBHOHN IMOATOTOBKH. 3aHATHS MIPU3BAHEI IPOOYANUTE Y yUAIUXCS
HMHTEPEC K XUMUUYECKON HAYKU, CTUMYJIUPOBATh AAJbHEHNIIECE N3YUCHUE XUMUU. XUMHUYECKUE 3HAHUS,
C(bOpMI/IpOBaHHI)Ie Ha BHCYPOUYHBIX 3aHATUAX, TIOMOTYT O6y‘IaIOHlI/IMC$I B IMOJTOTOBKEC K OK3aMCHY IO XMMHHU U B
JTabHEHIIeM 0CO3HaHHO BBIOPATh HANIPaBICHUE OOyUeHUs.
[TpeaMeTHBIE pe3ysbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD y 00YHAIOIINXCS CICAYIOIUX YMEHUIL:

* XapaKTepHU30BaTh OCHOBHBIC METOIBI IO3HAHUS: HAOIIIOICHNE, H3MEPECHUE, SKCIICPUMEHT;

* OIUCHIBATh CBOWMCTBA TBEPJBIX, JKUIKHX, Ta3000pa3HBIX BEIIECTB, BB UX CYIICCTBEHHBIC IPH3HAK,

* PaCKpHIBaTh CMBICI OCHOBHBIX XUMHUYCCKHX IMOHATUH «aTOM», «MOJEKYIa», «XUMHICCKUHA SIEMEHTY, «IIPOCTOE
BEIIIECTBOY, «CIIOKHOE BEIIECTBOY, «BAJCHTHOCTHY, «XUMUIECKAsl PEAKIU», UCIIONB3Ys 3HAKOBYIO CUCTEMY XUMHM;

* pacKpbIBaTh CMBIC] 3aKOHOB COXPaHEHHUSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOM
TEOPHH;

® pasinyvaTb XUMHYCCKUE U CI)PI?;PI‘{CCKI/IG ABJICHUS,

* Ha3bIBAThb XUMHUYCCKHC DJICMCHTHI,

* ONpEeJeNsiTh COCTAB BELIECTB M0 UX GopMyJsiam;

* OMpEEIATh BAJICHTHOCTh aTOMA DJIEMEHTA B COCTUHCHHUSAX;

* OMPEICIATh TUI XUMHYCCKUX PEaKITHii;

* Ha3BIBATh MPHU3HAKH U YCIIOBHS IPOTCKAHUS XUMHUYECKUX PEAKIIUH;

* BBIBJITH TIPU3HAKH, CBUACTENBCTBYIOIIUME O MPOTCKAHWW XUMHYCCKOW pEakIu MpPU BBIIOJHCHUU
XHUMHUYECKOTO OTBITA;

* COCTaBIATH POPMYJIbI OWHAPHBIX COSTMHEHUH;

¢ COCTaBJIATH YPABHCHUA XUMHUYCCKUX peaKqu/'I;

* coOmroaTh mpaBmiia 0e30MacHOi paOdOTHI IIPH MPOBEIECHNH OTIBITOB;

* TIOJIb30BAThCS JIAOOPATOPHBIM 000PYAOBAHUEM U TIOCYI0H;

* BBIYHCIIATHE OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEIIECTB;

* BBIUUCIIATH MAaCCOBYIO JI0JIF0 XUMUYECKOT0 3JIEMEHTa 110 (POpMyJie COSANHEHNS;



BBIYUCIIATH KOJIMYCCTBO, 00BEM HIIU MaccCy BELICCTBA 10 KOJIUMYECTBY, O6”I>€My, MaccCe pCearcHTOB WM NPOAYKTOB

PEaKIIH;

XapaKTepu30BaTh (PU3NIECKUE M XHMMUUECKHE CBOMCTBA MPOCTHIX BEMIECTB: KUCIOPOIa U BOAOPOa;
MOTy4aTh, COOMPaTh KUCIOPO 1 BOJOPOL;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIC BEIECTBA: KHCIOPO, BOJOPO;

PacKpbIBaTh CMBICII 3aKOHa ABOTapoO;

PacKpbIBaTh CMBICI TIOHSTUH «TETIOBOH 3 dekT peakum», «MOJSPHBIH 00beM»;

XapaKkTepu30BaTh (PU3NUECKHE M XUMHYECKHE CBOWCTBA BOJIbI;

PacKpbIBaTh CMBICIH TIOHSTUSL «PACTBOPY;

BBIUUCIIATH MAaCCOBYIO JIOJIF0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

MPUTOTOBIIATH PACTBOPHI C OMPEEICHHOM MacCOBOM Jonel paCTBOPEHHOTO BEIECTRA;

Ha3bIBaTh COCIUHEHHS H3YIECHHbIX KJIACCOB HEOPIaHNUECKHUX BEIECTB;

XapaKTepu30BaTh (HU3WIECKUE M XMMHYECKHE CBOWHCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX BEIECTB!

OKCHJIOB, KUCJIOT, OCHOBaHHH, COJICH;

OTIpeNeNATh IPUHAICKHOCTH BEIIECTB K ONPEIeICHHOMY KJIacCy COCIUHECHUH;

COCTaBIATH (POPMYIIEI HEOPTAHUUECKUX COCIMHEHUH N3YUIEeHHBIX KIIACCOB;

IMPOBOAUTH OIIBITHI, MOATBEPKAAIOINEC XUMUYCCKUEC CBOICTBa N3YYCHHBIX KJIACCOB HECOPTAHUYCCKUX BCUICCTB,
pacro3HaBaTh ONBITHBIM IIyTEM PAacTBOPHI KUCIIOT U 1IEJI0OYEH 110 U3MEHEHUIO OKPACKU UHIUKATOPA;
XapaKTepu30BaTh B3aUMOCBSI3b MEXKAY KJacCaMHi HEOPraHMYECKUX COCTUHEHHUI;

packpbiBath cMbich llepuonuueckoro 3akona [[.1. Menaeneea;

OOBSACHATH (PU3UYECKUIT CMBICII aTOMHOTO (IIOPSIIKOBOT0) HOMEpa XMMHYECKOT0 3JIEMEHTa, HOMEPOB IPYIIIIBI U

nepuoja B nepuonuuecko cucreme .M. Menneneena;

OOBSICHATH 3aKOHOMEPHOCTHU U3MCHCHUS CTPOCHUA ATOMOB, CBOICTB 3JIECMECHTOB B npeaciiax MaJiblxX IEPpUOJ0B U

TJIAaBHBIX NOATPYIII;

XapaKTCpHU30BaTb XHUMHUYCCKUC ISJICMCHTBI (OT BOAOPOAA 10 KaJ'IBI_lI/IH) Ha OCHOB€ HX IIOJIOXKCHHA B

nepuonmaeckoit cucreme J[.M. MenneneeBa u 0coOEHHOCTEH CTPOCHUS X aTOMOB;

COCTaBIISITh CXEMBI CTPOCHHUS aTOMOB TepBBIX 20 2JIeMeHTOB niepuoanyeckoit cucremsr [I.1. Menzaeneesa;
PacKpBIBATh CMBICI TIOHATHH: «XUMHUYECKAs! CBSI3bY», «IJIEKTPOOTPHUIIATETLHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTh (DU3MIECKUX CBOMCTB BEIIECTB OT THIA KPUCTAJUTHICCKOM PEIICTKH;
OTIPEJICNIATh BUJ] XUMUYECKON CBS3M B HEOPTaHUIECKUX COCTUHEHUSIX;

HU300paXkaTh CXeMbI CTPOCHHUS MOJICKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMHU BUIAMH XUMUYECKUX CBSI3Cii;
pacKpeIBaTh CMBICH TOHATHH  «HOH», «KATHOH», «aHHUOHY», «IICKTPOIUTBD), «HEIICKTPOIHATHI»,

QJICKTPOJIUTHYICCKAA JUCCONHALUA», «OKHUCIUTCIIb», «CTCICHb OKHUCICHHUSA» «BOCCTAHOBUTCIIL», «OKUCJICHUC),

«BOCCTaHOBJICHHUEC,

OTIPENIeNATh CTEIICHh OKUCIICHHS aTOMA 3JIEMEHTa B COCTMHCHUH;
PacKpBIBaTh CMBICI TEOPUH ICKTPOIUTUICCKOMN TUCCOIHALINY,

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUYECKON JUCCOIMAIIMN KHUCIIOT, 1IeJI0Uel, coneil;

O0OBSACHATH CYITHOCTh MPOIECCA DTEKTPOITUTHYECKON TUCCOIMALINN M PEaKIIUii MOHHOTO OOMEHa;

COCTAaBJIATH IMOJIHBIC U COKpaHleHHLIe HNOHHBIC ypaBHeHI/IH peaKHI/II/I 06MeHa;

OTIpeNIeNATh BO3MOKHOCTh MPOTEKAHUS PEaKIiii HOHHOTO 0OMEHa;

HpOBO}II/ITB peaKuI/m, HO}ITBep)K}Ia}OH_U/IC Ka‘IeCTBeHHBII‘/i CcoCTaB paSJ'II/I‘IHBIX BCIHICCTB,

ONPEEIISATh OKUCIUTENDb U BOCCTAHOBUTED;

COCTAaBIISITh YPAaBHEHUS] OKHCIUTENbHO-BOCCTAHOBUTENILHBIX PEaKIHil;

Ha3bIBaTh (PAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHICCKON PEaKITUH;

KIaccu(UIMPOBATH XUMUUECKUE PEAKIIHH IO PA3ITUYHBIM IIPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXK/Y COCTABOM, CTPOCHUEM U CBOMCTBAMH HEMETAIJIOB;

MPOBOIUTH OMBITHI IO TOIYYEHHIO, COOMPAHHUIO M M3YYCHHI0 XHMHYECKHX CBOWCTB Ia3000pa3HBIX BEHIECTB:

YTIEKHUCIIOTO Ta3a, aMMHUaKa;

pacrmo3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hbie BENECTBA: YIVICKUCIBIA a3 U aMMHAK;
XapaKTepU30BaTh B3aMMOCBSI3h MEXK/y COCTABOM, CTPOCHHUEM W CBOMCTBAMH METAJLJIOB,
Ha3bIBaTh OpPTaHMYECKHE BEIIECTBA MO WX (GOopMylie: MeTaH, 3TaH, ITHIEH, METAHOJ, JTaHOJ, TIHIEPHH,

YKCYCHas KUCJI0Ta, aMUHOYKCYCHas KMUCJI0Ta, CTCapUHOBAsA KHUCJI0TA, OJICMHOBAsA KHUCJIOTA, I'VTFOKO34,

OLICHUBATDH BJIIUAHUEC XUMUNYCCKOTO 3arpA3HCHUA oxpyxca}omei/i CpCabl Ha OpTaHU3M YCJIOBCKA,
T'paMOTHO O6paIHaTI)CH C BCIICCTBAMU B HOBCCHHCBHOﬁ JKHU3HU
OIpPCACIIATE BO3MOXKXHOCTL MPOTCKAHUA peaxunﬁ HEKOTOPBIX HpeﬂCTaBI/ITCHGﬁ OpPraHn4YeCKuXx BCIIECTB C

KHUCJIOpOAOM, BOAOPOAOM, METAJIaMU, OCHOBAHUSAMU, raJIOTCHAMU.



* BBIBUraTb U IPOBEPATh AKCHEPHUMEHTAIBHO TUIOTE3bl O XUMMUYECKHX CBOMCTBaxX BEILECTB Ha OCHOBE MX
COCTaBa M CTPOCHUS, MX CIHOCOOHOCTH BCTYNAaTh B XHMHYECKHE DPEaKIHMH, O XapaKTepe W MPOIYKTaX pa3IMdHBIX
XUMHUYECKUX PEaKLN;

* XapaKTEePU30BaTh BEIIECTBA II0 COCTABY, CTPOCHUIO W CBOWCTBAM, yCTaHABIMBATh NPUYNHHO-CIICIACTBEHHBIC
CBSI3U MEXXIY JTaHHBIMH XapaKTEPUCTUKAMH BEIIECTBA;

* COCTaBIISITh MOJIEKYJISIPHBIE U TTOJIHBIC HOHHBIE YPABHEHNUS 110 COKPALIEHHBIM HOHHBIM yPaBHEHHSM;

* NIPOTHO3MPOBATH CIIOCOOHOCTH BELIECTBA IPOSBISTH OKUCIHMTENBLHBIE MJIM BOCCTAHOBHTENBHBIE CBOWCTBA C
yUeTOM CTeNeHeH OKHUCIIEHHUS JIEMEHTOB, BXOASIIUX B €T0 COCTaB;

* COCTaBIISTh ypaBHEHUs pEaKLUil, COOTBETCTBYIOLIUX IOCJIEA0BATEIbHOCTH MNPEBPALICHUN HEOPraHUYEeCKHX
BEIIECTB Pa3INYHbIX KJIACCOB,;

* BBIIIBUTaTh ¥ NPOBEPSATH IKCIIEPUMEHTAIILHO TMIIOTE3Bl O PE3YNbTaTaX BO3JCHCTBHS Pa3lIMuHBbIX (DAKTOPOB Ha
N3MEHEHHE CKOPOCTH XUMHUUYECKOH PEeaKIiH;

* MCTOJIB30BATh IPUOOPETEHHBIE 3HAHMS JUIS SKOJIOTHYECKH TPAMOTHOTO ITOBEACHUS B OKpY KaloIeil cpexe;

* UCTIOJIB30BAaTh IIPUOOPETEHHBIE KIIOYEBBIE KOMIIETCHIMH MPH BBHIIIOJHEHHH IIPOEKTOB M y4eOHO-
HCCIIE0BATEIbCKUX 3a/1a4 TI0 H3YYEHHIO CBOIMCTB, CIOCOOOB MOMYYEHHS U pacliO3HABaHMUS BEIIECTB;

* 00BEKTUBHO OIICHUBATH MH(POPMAIIHMIO O BEIIECTBAX M XUMHUYECKUX Ipoleccax;

* KPUTHYECKH OTHOCUTBCS K NICEBJOHAYYHOIH MH(pOPMAIHK, HEJOOPOCOBECTHOM peKlIaMe B CPECTBaX MacCOBOU
nHpopmanny;

¢ O0CO3HaBaThb 3HAYCHUC TCOPECTUUYCCKUX 3HAHUI 110 XUMUH JUIA HpaKTH‘IeCKOﬁ JACATCIIBPHOCTH YCJIIOBCKA,

¢ CO3JaBaTb MOJCIN MU CXEMbI U1 PCHICHUA y‘le6HLIX W TIO3HABATCJIBHBIX 3aJa4, INOHUMAaThb HGOGXOILI/IMOCTI)
COOJFOICHHST TIPSANUCAHNM, MTPETaraéMbIX B HHCTPYKIUAX IO MCIIOJIb30BAHHUIO JICKAPCTB, CPEICTB OBITOBOM XMMHUU U

Ap

3.TeMaanec1c0e IVIAHUPOBAHUE C YKAa3aHUEM KOJIHYECTBA AKAACMHUYECCKUX YaC0B,
OTBOJAMMBIX HA OCBOEHHE KAKI0H TeMbl Kypca BHeypquOﬁ JACATCJIBHOCTH «Ml/lp XUMHUHU

No HaumenoBanue
n/n

KoumnuecTBo yacos DJleKTpoHHbIe (L1 (poBbIe)

pa3aeoB U TeM oOpa3oBaTe/IbHBIE PeCypPChI

NPOrpamMmsl

BCETO IIpakTrnueckue

paloThI

Paznen 1 Pazpen 1. Ocodennoctu OI'D mo xumuu B 2023r. — 1y

Pazpen 2. «Mup xumum»

https://resh.edu.ru/subject/

2.1

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XAMUYECKHX DJIEMECHTOB
. . MeHnpeneena.
Ctpoenne atoma

https://resh.edu.ru/subject/

2.2

XnMuueckas
OKMCIINTEIIFHO-
BOCCTAHOBUTEIILHEIE
peakuumn

CBA3b.

https://resh.edu.ru/subject/

2.3

OcHOBHEIE
3aKOHOMEPHOCTH
XMMHYECKUX PEAKIUN

https://resh.edu.ru/subject/

2.4

DNeKTpoNIUTHYECKast
JIFCCOITHAITHS.
XUMHYECKUE PEAKLHH B
pacTBopax

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

2.5

OcCHOBHEIE KJIACCEI
HEOPraHUYECKUX
COCTUHEHUH.

10 1 https://resh.edu.ru/subject/

2.6

Pemmenue
SKCIEPUMEHTATBHBIX
3a1a4

7 https://resh.edu.ru/subject/

2.7

Pemenue pacuéTHBIX
3a1a4

8 https://resh.edu.ru/subject/

Pa3znen 3. TecToBbIil NPAKTHUKYM. —

6u

Paznen 4. BoinoiHeHue 3KCNEPUMEHTAIBHBIX M NMPOEKTHO-HCC/IEI0BATEIbCKUX PadoT- 7 4

HUTOI'O: 66 u.



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
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