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MHNOACHUTEJBbHASA 3AIINCKA
Pabouas mporpamma yueOHOro Kypca mo XUMHUH JJIsl 8 Kiacca pa3padorana Ha ocHoBe ®I'OC BTOPOro MOKOJCHHS, MPUMEPHON NMPOTrpaMMbl OCHOBHOTO
obmero oopa3oBaHus 1Mo XuMHUM (0a30BbI ypoBeHb) U aBTOpcKoi mporpammbl O.C. I'abpuensna (I'abpuensu O.C. nporpamma kypca xumuu s 8-11 kmaccos
obmieoOpazoBarenbHbIX yupexaenuii M: JIpoda,2015r).

I/ICXOHHLIMI/I MaTepHaJIaMU 1Jid COCTAaBJICHUSA IIPOI'paMMBI SIBUJIMCH:

loxkymenmot pedepanvnozo ypoensn —

° ®denepanbHbli 3aKk0H 0T 29.12.2012 Ne 273-D3 «O06 ob6pazoBannu B Poccutickoit denepanum»;

° npuka3 MunucrepcTBa o6pa3zoBanus 1 Hayku Poccuiickoit denepanun ot 17.12.2010 Ne 1897 «O0 yTBep:kA€HUU U BBEICHUH B JICHCTBUE
dbenepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa OCHOBHOTO 001IIero oopa3oBanus» (B aeHcTByromIel penakiuu ot 31.12.2015);

o cCaHUTapHO-3MuIeMuosiornueckue npasuia u Hopmatussl CanlluH 2.4.2.2821-10 «CanutapHO-311AEMHOJIOTHYECKHE TPEOOBAHUS K YCIOBUAM

U OpraHu3anu oO0ydeHHs] B 00IIe00pa30BaTEIbHBIX YUPEKICHUIX)», YTBEPKICHHbBIE MOCTAHOBICHHEM [ J1aBHOTO TOCYAapCTBEHHOIO CAaHUTAPHOTO
Bpada Poccutickoit @eneparuu ot 29.12.2010 Ne 189 (B meiictByromieii pemxakiuu ot 24.11.2015);

. npuka3z MunucrepcTBa obpazoBanusi u Hayku Poccuiickoit @eaepanuu ot 30.08.2013 Ne 1015 «O06 yTBepkeHUM MOpsAIKAa OpraHU3aIuu U
OCYIIECTBIIEHUS 00pa30BaTEIbHOM JEATENBHOCTH [0 OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMaM - 00pa30BaTelIbHbIM IPOrpaMMaM Ha4allbHOTO
00111eT0, OCHOBHOTO OOIIET0 U CPeAHEro o0IIero oopasoBanus» (B AeicTByromeln peaakiuu ot 17.07.2015);

o npuka3 Munnpocsenienusi Poccun ot 28.12.2018r. N 345 «O ¢denepanbHoM nepedHe yueOHUKOB, PEKOMEHAYEMbIX K MCTOIb30BAHUIO TIPH
pealM3aiyi UMEIIIUX TOCYJapCTBEHHYI0 aKKpeIUTaIuio 00pa3oBaTeIbHBIX MPOTpaMM HAYaIbHOTO OOINEro, OCHOBHOTO OOIIET0, CPEAHETO OO0IIero
00pazoBaHUs».

[Tporpamma paccuurtana Ha 68 gacoB (2 Jaca B Hefenmo0). JlaHHas MporpaMMa KOHKPETU3UPYET COJIepKaHue CTaHIapTa, JaéT pacupeieliecHne yaeOHbIX 4acoB
M0 pazjienaM Kypca, MocIeI0BaTeIbHOCTh U3YUEHHUsI TEM U Pa3/AeNoB C YUYETOM MEXIPEIMETHBIX U MPEIMETHBIX CBSI3€H, JIOTHKU y4eOHOTO MpoIlecca, BO3PACTHBIX
0COOEHHOCTEH ydalmxcs.

XuMusi, Kak O7JHa U3 OCHOBOIIOJIATAIOIINX 00JIacTel €CTECTBO3HAHMS, SIBJISIETCS HEOTHEMIIEMON YacThI0 00pa30BaHUs IMIKOJIPHUKOB. KaXk/IbIil 4eT0BEK JKUBET
B MHpPE BEII[ECTB, TO3TOMY OH JOJDKEH UMETh OCHOBHI (DYHJIaMEHTAIbHBIX 3HAHUN M0 XUMUU (XUMHUYECKasi CHMBOJMKA, XUMUYECKUE TOHITHS, ()aKThl, OCHOBHBIE
3aKOHBI U TEOPHUH), MO3BOJISIIOIINE BHIPAOOTATh MPEACTABIECHUS O COCTaBE BEUIECTB, MX CTPOSHUU, MPEBPAIICHUAX, MPAKTUYECKOM HCIOIb30BAaHUU, a TaKkKe 00
OMacHOCTH, KOTOPYKO OHHM MOTYT MpeACTaBisATh. M3yuas XUMHIO, ydalivecss y3HAIOT O MaTepUaIbHOM €IMHCTBE BCEX BEIIECTB OKPYXKAIOLIEro MUpa,
00YCITIOBJICHHOCTH CBOWMCTB BEIIECTB UX COCTABOM M CTPOCHHEM, MTO3HABAEMOCTH U MPEICKa3yeMOCTH XUMUYECKUX SIBICHUU. V3ydeHue CBOICTB BEIIECTB U UX
MpEeBpaIeHU CIIOCOOCTBYET Pa3BUTHIO JJOTUYECKOT'O MBIIICHUS, a MpaKkTudeckas paboTa ¢ BemecTBaMu (J1aOOpaTOpHBIE OMBITHI) — TPYAOTIO0NIO, aKKypaTHOCTH
U coOpanHocTU. Ha mprMepe XUMUU ydaliiecs Moxy4yaroT MPeICTaBICHUS O METO/Iax MO3HAHUs, XapaKTePHBIX JIJIsl €CTeCTBEHHBIX HAYK (9KCIIEPpHUMEHTaIbHOM U
TEOPETUUECKOM).

Pabouas mporpamma y4eOHOT0 Kypca XUMUH [T 9 Kilacca cocTaBiieHa Ha ocHOBe [IprMepHOi mporpaMMbl OCHOBHOTO O0IIET0 00pa30BaHUs IO XUMUHU
(6a30BBIi YPOBEHB) M MPOTPAMMBI Kypca XUMHH IS ydaruxcs 9 kiaccoB 001meodpazoBaTenbHbIX yupexkaenuii apropa O. C. 'abpuensna (2015 romga).



ey u3ydyenus: xumuu B 9 Kiacce:

* OCBOGHHE BaKHEWIINX 3HAHUH 00 OCHOBHBIX IMOHATHUIX M 3aKOHAX XMMHUH, XUMHYECKOH CHMBOJIUKE;

* OBJIQICHUE YMEHHUSIMHU HAOII0AaTh XUMUYECKHUE SBICHUS, TPOBOANTH XMMUYECKUH SKCIIEPUMEHT, IPOM3BOJUTH PACUEThl HA OCHOBE XUMHUYECKHX (POpMYIT
BEILECTB M YPAaBHEHUI XMMUYECKUX PEaKIIHi;

* pa3BUTHE MIO3HABATEIBHBIX HHTEPECOB U MHTEIUICKTYaIbHBIX CIOCOOHOCTEH B IpoIlecce MPOBEACHUS XUMUYECKOTO SKCIIEPUMEHTA, CAaMOCTOSITEIbHOTO

NpUOOpETEeHNs 3HAaHUI B COOTBETCTBHH C BO3HUKAIOLIMMU KU3HEHHBIMH MTOTPEOHOCTSAMU;

* BOCIHTAaHHE OTHOLICHHS K XMMUHU KaK K OHOMY U3 (DyHIaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMS U DJIEMEHTY OOIIEYEIOBEUECKON KYJIbTYPHI;

* TpPUMEHEHHE TOJIyYCHHBIX 3HaHUH U YMEHHH 17151 0€30M1aCHOT0 UCIIOJIB30BaHUS BEIIECTB U MAaTEpHAJIOB B OBITY, CEIbCKOM XO35HCTBE M Ha TPOM3BO/ICTBE,

peLIeHUs MPAKTUIECKUX 3a/1a4 B IIOBCEHEBHON JKU3HU, IPEAYIIPEKICHHS SBICHHUH, HAHOCAIINX BPE 30POBBIO UEIIOBEKA M OKPYIKAIOIIEH cpejie.

3agaun:

1.CopmupoBaTh 3HaHHE OCHOBHBIX TIOHSATHIA U 3aKOHOB XUMUH,

2.BocnuThiBaTh 00I1I€YETOBEYECKYIO KYJIBTYPY;
3.Yuuth HaOII01aTh, MPUMEHATH NOJIYUEHHbIE 3HAHUS HA MPAKTHUKE

JINYHOCTHBIE YHHUBEpPCAJIbHBIE YUeOHbIE JeliCTBUS
* 3HaHHME O CBOEW ATHUYECKON IPHUHAJJIEKHOCTH, OCBOCHHE HAllMOHAJIbHBIX IEHHOCTEH, TPAAULIUN, KyJIbTYpbl, 3HAHUE O HAPOJIaX U STHUUECKUX TPYIIax
Poccuu;
* OpHEHTAIMS B CUCTEME MOpPAJIbHBIX HOPM U IICHHOCTEH U UX HepapXu3aius, TOHUMaHNUEe KOHBEHIIMOHAIBLHOTO XapaKTepa MOPaJIu;
* OCHOBBI COHOUAJIBHO-KPUTUYCCKOTO MBIINIJICHUS, OpUCHTALUA B OCO6€HHOCT$IX COIMNAJIBHBIX OTHOILIEHUN U BSaHMOHeﬁCTBHfI, YCTaHOBJICHUEC
B3aUMOCBA3U MCKIY O6HIGCTB€HHI>IMI/I U IMOJIUTUYCCKUMHN CO6I>ITI/I$IMI/I;

* 3KOJIOrMUYECKOE CO3HAaHUE, PU3HAHUE BHICOKOI IEHHOCTH JKU3HU BO BCEX €€ MPOSABJICHUAXK; 3HAHNE OCHOBHBIX MPUHIIUIIOB U IPAaBUJI OTHOIIEHHUS K
IPUPOJIE; 3HAHUE OCHOB 3/I0POBOT0 00pa3a KU3HU U 3/I0pOBbECOEPETaIOINX TEXHOIOIMI; PAaBUII OBECHHS B YPE3BbIUAIHBIX CUTYAIUSX.

B pamkax 1IeHHOCTHOT'O U AIMOLMOHAJILHOTO KOMIIOHEHTOB OyyT c()OpMHUPOBAHBDI:
IpaXkJJaHCKHUH MaTpuoTU3M, JI000Bb K PoinHe, 4yBCTBO TOPJIOCTH 3a CBOIO CTpaHy;
* HIMOLMOHAJIBHO MOJOXKHUTEIBHOE MPUHITHE CBOEH 3THUYECKOW MIEHTUYHOCTH;
* yBa)K€HHE K JINYHOCTHU U €€ JOCTOMHCTBY, 100pOKeIaTeIbHOE OTHOIIEHUE K OKPY>KAIOIUM, HETEPIUMOCTh K JTF0OBIM BUJaM HACUJIMSI U TOTOBHOCTD
IIPOTUBOCTOSTh UM;
* MOTpeOHOCTh B CAMOBBIPAXKEHUH U CAaMOpPEAIN3allii, COLIMAIbHOM NPU3HAHUH;
* MO3UTHBHAs MOpaJibHAsi CAaMOOIIEHKA U MOPaJIbHbBIE YyBCTBAa — YYBCTBO F'OPAOCTH MPH CIIEJOBAHUU MOPAIbHBIM HOpMaM, NEPEKUBAHNE CThIJIa U BUHBI
IIPU UX HApYyLIECHUH.

B pamkax /1esTenbHOCTHOTO (IOBE/IEHYECKOT0) KOMIOHEHTa OYAYT ChOPMUPOBAHBI:

* TOTOBHOCTh U CIIOCOOHOCTH K YYacTHIO B IIKOJIBHOM CaMOYIIPAaBJICHUH B IpejesiaX BO3PACTHBIX KOMIETEHIUH;
* TOTOBHOCTh M CITIOCOOHOCTH K BBIIIOJTHEHUIO HOPM U TPeOOBaHMM IIKOIBHOM JKU3HM, IIPaB U 00sI3aHHOCTEN YUEHHKA,;
* yMeHHE BECTH AMAJOr Ha OCHOBE PABHONIPABHBIX OTHOIIEHWH M B3aMMHOIO YBaXKECHHUS U MPHUHSITUS; yMEHHE KOHCTPYKTUBHO pa3peniatbh KOH(IUKTEHI,

*




* TOTOBHOCTb U CIIOCOOHOCTH K BBINIOJIHEHUIO MOPAJIbHBIX HOPM B OTHOIIEHUH B3POCIBIX U CBEPCTHUKOB B IIIKOJIE, 10Ma, BO BHEYUEOHBIX BUAAX
NeSITEIbHOCTH;

* MOTPeOHOCTH B y4acCTUU B OOIIECTBEHHOM KHU3HH OJIMKANWIIETO COLMATBHOTO OKPY)KEHUS, OOIIECTBEHHO MOJIE3HON AEATEIbHOCTH;

* yMEHHE CTPOUTH )KU3HEHHBIE IIJIaHbI C Y4ETOM KOHKPETHBIX COLMAIBHO ~-UCTOPHUUECKUX, TOTUTHYECKUX U SKOHOMHUYECKUX YCIOBUH;

* YCTOHYMBBIN MMO3HABATEIbHBIN HHTEPEC W CTAHOBIIEHUE CMBICIOOOpasyromiel (yHKINN T03HABATEIbHOTO MOTHBA;

* TOTOBHOCTH K BBIOOPY IPO(HIBHOTO 00pa30oBaHUAI.

BBINYCKHHUK TOJIYYUT BO3MOKHOCTE JUISL QOPMUPOBAHHUS

* BBIpPQ)KEHHOH yCTONYMBOW y4eOHO-TIO3HABATEIbHOM MOTHBALMK U MHTEpECa K YUCHHIO;

* TOTOBHOCTH K CaMOOOpa30BaHHIO U CAMOBOCIIUTAHUIO;

aJIeKBAaTHOM MO3UTHBHOM CaMOOIICHKH U S - KOHIICTIIHH;

* KOMIIETEHTHOCTHU B pcajm3aniii OCHOB Fpa)KI[aHCKOﬁ HICHTHUYHOCTH B IIOCTYIIKAX U ACATCIIbHOCTHU,

* MOpPAJIHOTO CO3HAHUS Ha KOHBEHIMOHAIBHOM YPOBHE, CIIOCOOHOCTH K PELICHUIO MOPAIBHBIX JUJIEMM Ha OCHOBE Y4€Ta MO3WIHMH Y4aCTHUKOB
AWJICMMBbI, OPUCHTAllMX HA X MOTHUBBI 1 4yBCTBa, YCTOﬁHHBOC CJICAOBAHME B IIOBCACHUH MOPAJIBHBIM HOpMAaM U 3THYCCKUM Tpe6OBaHI/I$IM;

* SMIIaTUH KaK OCO3HAHHOrO MOHUMAaHUS U COIICPCIKUBAHHA YyBCTBaM APYTUX, BBIpa)Kanmeﬁc;[ B ITOCTYIIKax, HAIIPABJICHHBIX HA ITOMOLIb U o0OecrieueHue
OJiarornosry4us.

*

PeryasitTuBHble yHHMBepcaJbHbIe y4eOHbIe 1eiiCTBHSA

Buinycknux nayuumes:

* [esiernoiaraHuio, BKJIKOYas MOCTaHOBKY HOBBIX LieJIel, MpeoOpa3oBaHre MPAKTUUECKOH 3a7aui B IO3HABATENbHYIO;

* CaMOCTOSITEIILHO aHAIM3UPOBATh YCIOBUS JOCTHIKEHHUS 1I€JIM Ha OCHOBE YUETa BBIICICHHBIX YYUTEJIEM OPUEHTUPOB JIEUCTBHUS B HOBOM Y4EOHOM
MaTepuae;

IJIAHUPOBATH MYTH JOCTHKEHUS LIENEH;

YCTaHABJIUBATH LIEJEBBIE IPUOPUTETHI;

YMETh CaMOCTOSITEIbHO KOHTPOJIHUPOBATH CBOE BPEMSI H YIIPABIISITh UM;

MPUHUMATH PEIICHUsS B IPOOJIEMHOM CUTYyallul HAa OCHOBE MEPETOBOPOB;

OCYIIECTBISATH KOHCTATUPYIOIIUI U MPEABOCXUIIAIONINN KOHTPOJIb MO PE3yNbTaTy U MO CIIOCO0Y ACHCTBHS, aKTYyaIbHBIN KOHTPOIb HA YPOBHE
IIPOU3BOJILHOIO BHUMAHHS;

* aJleKBaTHO CAMOCTOSITETTFHO OIICHUBATh MPABUIHLHOCTh BHITIOJTHEHHSI IEHCTBUS M BHOCUTH HEOOXOAMMBIE KOPPEKTUBBI B HCIIOJIHEHHE KaK B KOHIIE
JIEUCTBUS, TAK U 10 X0y €r0 peaju3alni;

* OCHOBaM MPOTHO3WPOBAHUS KaK MPEIBHACHUS OyAYIIMX COOBITUIA U Pa3BUTHS IIpoliecca.

Buinyckruk noiyuum 603MO04CHOCIb HAYYUMbCA.:

- CaMOCTOSTENIbHO CTAaBUTh HOBBIE yUeOHBIC IIEJIN 1 3a/1a4H;

- MOCTPOEHUIO KU3HEHHBIX TUIAHOB BO BPEMEHHOM MEPCIIEKTUBE;

*
*
*
*
*

- IPY TUTAHUPOBAHUHU JOCTHXKEHHMSI LIeJIeH CaMOCTOSITENIBHO, TTOJIHO U a/IeKBATHO YYUTHIBATh YCIOBHS U CPEACTBA UX JOCTHKCHHUS; -
BBIJICJIATH aJIbTePHATUBHbIE CIIOCOOBI JOCTHXKEHUS 1IeTH U BEIOMpaTh Hanboee 3 PeKTUBHBIN cr1ocoo;



- OCHOBaM CaMOPETYJISIIUN B Y4eOHOU 1 MTO3HABATEIILHON JAEATEIHFHOCTH B ()OpME OCO3HAHHOTO YIPABIICHUSI CBOMM TOBEICHUEM U JICATEILHOCTHIO,
HaINpaBJICHHON Ha JOCTUKEHUE MOCTABJICHHBIX 1IEJIEH;
- OCYIIECTBIISITh MIO3HABATEIBHYIO PEIICKCHIO B OTHOIICHUHN ACHCTBHIA IO PEIICHUIO YIeOHBIX U MIO3HABATEIHHBIX 33/1a4;
- QJICKBaTHO OIICHUBATh OOBEKTUBHYIO TPYIHOCTH KakK Mepy (GaKTHUYECKOTO WIIH MPEIO0JIaracMoro pacxoja pecypcoB Ha peliecHUe 3a1auH;
- aJICKBAaTHO OIICHUBATh CBOHM BO3MOXXHOCTH JOCTHI)KCHHUS IIEJIN OMPEACIEHHON CI0KHOCTH B PA3IMYHBIX cepax caMOCTOATEIHHON ACSITELHOCTH;
- OCHOBaM CaMOpPETYJISAINHA SMOIMOHATBHBIX COCTOSTHHH;
- TpWIarath BOJEBbIE YCWIHMS U MPEOAOJIEBATh TPYIHOCTH U MPETSTCTBUS HA MYTU JOCTHXKECHHUS 1IeJIei
KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE
JeHCTBUSA BulnycKHUK HAYHYUMCSL.
- YIYUTBIBATh pa3HbIE MHEHHSI M CTPEMHUTHCS K KOOPAMHAIIMU PA3IMYHBIX IMO3HUIIUI B COTPYIHUYECTBE,
- (hopMynHpoBaTh COOCTBEHHOE MHEHHE U TIO3UIINIO, apTYMEHTHPOBATh U KOOPIUHUPOBATH €€ C MO3UIUSIMU NapTHEPOB B COTPYIHUYECTBE NMPHU BHIPAOOTKE
00111ero penieHus: B COBMECTHOH JACSATEIHbHOCTH;
- YCTAHABIIMBATh U CPABHUBATH PAa3HbIC TOYKHU 3PEHUS, IPEXKIEC YeM MPUHUMATh PEUICHUS U JeIaTh BHIOOD;
- apryMEHTHPOBATh CBOIO TOYKY 3PEHHUSI, CIIOPUTH U OTCTAUBATh CBOIO MO3UIUIO HE BPaXXACOHBIM ISl ONIIOHEHTOB 00pa3oM;
- 3a/1aBaTh BOIIPOCHI, HEOOXOAUMBIE JJISI OPTaHU3AIMN COOCTBEHHOM JIEATETLHOCTH U COTPYIHUYECTBA C TAPTHEPOM;
- OCYILIECTBJISATH B3aUMHBIM KOHTPOJIb U OKAa3bIBaTh B COTPYAHUUYECTBE HEOOXOAUMYIO B3aWMOIOMOIIIb;
- aJICKBATHO MCIIOJB30BaTh peyb IS IJIAHUPOBAHUS U PETYJSALUUA CBOCH JEATEIbHOCTH;
- aJIeKBaTHO MCIIOJIb30BaTh PEUYEBBIC CPEJCTBA ISl PEUICHUS Pa3TUYHBIX KOMMYHUKATUBHBIX 3a/1a4, BIaI€Th YCTHOW M MUChbMEHHOMN PEeUYbl0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHHUE;
- OpraHM30BBIBATh U TUIAHUPOBATH YU€OHOE COTPYAHUYECTBO C YUUTETIEM U CBEPCTHUKAMH, ONIPEACIIATH eI U (PYHKIIMH YYaCTHUKOB, CITOCOOBI
B3aUMOJICUCTBUS, TUTAHUPOBATH 001IIHE CIIOCOOBI padOTHI;
- OCYILECTBJISATH KOHTPOIb, KOPPEKIIUIO, OLICHKY JACHCTBUI MapTHEPA, YMETh yOeKIaTh;
- paboTath B rpynme — ycTaHaBIMBATh paboure OTHOIICHHS, 3(H(HEKTUBHO COTPYTHUYATH U CIOCOOCTBOBATH MPOAYKTUBHOMN KOOTEPAIIMK; HHTETPUPOBATHCS
B IPYIIY CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMU U B3POCIIBIMU;
- OCHOBaM KOMMYHHUKATHUBHOU pediiekcuu;
- HCTIOJIb30BAaTh aJIeKBATHBIE SI3BIKOBBIE CPEICTBA ISl OTOOPa)KEHUS CBOUX UYBCTB, MBICIIEH, MOTUBOB U IOTPEOHOCTEI;
- oTOOpakaTh B peuH (omucaHue, 00bICHEHUE) COIep:KaHNe COBEPIIAEMbIX IEHCTBUH Kak B (popMe rpOMKOIl coluanu3upoBaHHON peuu, Tak U B hopme
BHYTPEHHEH peuu.
Boinycknux nonyuum 603MO0MCHOCHIb HAYYUMbCS.

- YYUTHIBATh U KOOPAWHUPOBATH OTIMYHBIC OT COOCTBEHHON TIO3UITUH IPYTUX JIFOACH B COTPYIHUYECTBE; -

YYUTHIBATh pa3HbIe MHEHHUSI M HHTEPECHl 1 00OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO,

- MOHUMATh OTHOCUTEIHLHOCTh MHEHHUH U MOJXO/I0B K PEIIEHUIO POOIEeMBI;

- NPOAYKTUBHO pa3pemath KOH(QIMKTHI Ha OCHOBE y4Y€Ta HMHTEPECOB W MO3UIHMH BCEX YYAaCTHHKOB, TMOMCKAa W OIEHKHM albTePHATHBHBIX CIIOCOOOB
paspenieHnss KOH(QIMKTOB; JHOTOBAapUBATHCS M MPUXOAUTH K OOIIEMYy pENICHWI0 € COBMECTHOW JEATENbHOCTH, B TOM YHCJE B CHTYAallMHd CTOJKHOBEHHS
UHTEPECOB;

- Oparp Ha ce0s MHULIMATHBY € OpPraHU3aIlMH COBMECTHOIO ACUCTBUS (J1€JI0BOE JHIEPCTBO);



- OKa3bIBATb NOAACPIKKY U COIIefICTBHG TEM, OT KOI'O 3aBUCHUT NOCTHKCHUC LICIIU B COBMECTHOM ACATCIIbHOCTH,

- OCYIIIECTBIIATh KOMMYHUKATUBHYIO pe(dIESKCHIO KaK OCO3HAHUE OCHOBAHHMM COOCTBEHHBIX JIEWCTBHUM M IEHCTBHI IMapTHEPA;

- B IIpOlIeCCe KOMMYHUKAILIUU JOCTaTOYHO TOYHO, MTOCIIEA0BATEIHHO U MOJIHO Mepe/iaBaTh NapTHEPY HEOOX0UMYI0 HH(POPMALINIO KAaK OPUEHTHUD IS
MOCTPOCHUS JEHCTBUS;

- BCTyIaTh B JIMAJOl, a TaKX€ Y4YacTBOBATh B KOJJIEKTUBHOM OOCYKJIEHUHM MpPOOJIeM, y4yacTBOBaTh B JUCKYCCHUM M apryMEHTHUPOBATh CBOIO IO3HUIIHUIO,
BIaACTh MOHOJIOTHYECKOMN 1 I[H&HOFPI'—IGCKOﬁ (I)OpMaMI/I p€4ur B COOTBCTCTBHUU C I'PpaMMATUYCCKUMH U CUHTAKCHUYCCKUMU HOpMaMH POAHOTO A3bIKa;

- CIIeZIOBaTh MOPAIBHO-3TUYECKUM M TICUXOJIOTHYECKUM MPUHITUIAM OOILICHUS U COTPYJAHHYECTBA Ha OCHOBE YBA)XKHTEIHHOTO OTHOIICHUS K MAapTHEpaM,
BHUMAaHUS K JUYHOCTH JPYTrOro, aleKBaTHOTO MEAIIMYHOCTHOTO BOCIIPUATHS, TOTOBHOCTH aJIEKBATHO pEarupoBaTh Ha HYXbl JPYTUX, B

YAaCTHOCTH OKa3bIBaTh ITOMOIIb U SMOIIMOHAIBHYIO TMOJACPKKY MapTHEPAM B Ipoliecce JOCTHXKECHHS OOIIEH 1eJIn COBMECTHOM JCATEIHHOCTH,

- ycTpauBaTh 3P PEeKTUBHBIE IPYNIOBBIE OOCYKICHHS U 00ecIiedrBaTh OOMEH 3HAHUSIMH MEXKAY WICHAMU TPYIIIBI Ul IPUHATHS 3P PEKTUBHBIX
COBMECTHBIX PEIICHUH;

- B COBMECTHOI1 JIeATeIbHOCTH YETKO (OPMYIUPOBATH LIEIH IPYIIIBI U TO3BOJISATE €€ Y4aCTHUKAM MPOSBIIATH COOCTBEHHYIO SHEPTUIO JIJIS TIOCTHIKEHUS ITUX
LiEeJIEMN.

Ilo3HaBaTe/bHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS

Buinycknux nayuumecs:

- OCHOBaM peau3allii IPOEKTHO-UCCIeI0BATEIbCKON NeTENIbHOCTH,

- IPOBOMTH HAOJIIOICHUE M SKCIICPUMEHT ITOJ] PyKOBOJICTBOM yUHUTEIS,

- OCYIIECTBIIATH PACIIUPEHHBIN MOUCK HH(OPMAIIMK C HCIIOJIb30BaHUEM pecypcoB oubnnorek u MuTepHera;

- CO3/1aBaTh U MPEOOPA30BHIBATH MOJICIIH U CXEMBI JIJTH PEIICHUS 3a/1a4;

- OCYIIECTBIIATH BIOOP Hanbomnee 3(h(PEeKTUBHBIX CIOCOOOB pelIeHHs 3a/1ad B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUI;

- IaBaTh ONPEJICIICHUE TTOHSITHSIM;

- yCTaHABIUBATh MPUYNHHO-CIICJICTBEHHBIE CBSI3H,

- OCYIIECTBIIATH JJOTHYECKYIO OIEpaIlii0 YCTAaHOBIICHUS POJJIOBUIOBBIX OTHOIICHHM, OTpaHUYCHUE TIOHSTHUS;

- 000011aTh TTOHSATHS - OCYIIECTBIIATH JIOTHYECKYIO OIEPAIIHIO TIePeXoia OT BUIOBBIX MTPU3HAKOB K POJOBOMY MOHSITHIO, OT MIOHSATHS C MCHBIIIUM 00BEMOM K
MMOHSATHIO ¢ OOJBIINM 00BEMOM;

- OCYIIECTBIIATH CPAaBHEHHE, CEPUALINIO U KIIACCH(PUKAIINIO, CAMOCTOSITENILHO BBIOMpPAs OCHOBAHUS U KPUTEPUU AJIS YKA3aHHBIX JIOTHUECKUX OMEPALIUA;
- CTPOUTH KJTacCH(DHUKAIIMIO HAa OCHOBE JIMXOTOMHYECKOTO JIeJIeHUsI (Ha OCHOBE OTPHIIAHHUS);

-CTPOUTH JIOTHYECKOE PACCYKICHHE, BKIIFOYAIOIIee YCTaHOBIICHUE TIPUIMHHO -CIICJACTBCHHBIX CBSI3EH; -

OOBSCHSTH SIBJICHHSI, IPOLIECCHI, CBSI3U U OTHOIIICHHUS, BBISBIISIEMbBIE B XOJI€ UCCIICIOBAHUS;

- OCHOBaM 03HaKOMHTEIILHOTO, H3yJaroIIero, YCBAaUBAIOIIETO H IIOMCKOBOTO YTCHHS;

- CTPYKTYpPHPOBATh TEKCTHI, BKIIIOYAs YMEHHE BBIICIIATH TJIaBHOE U BTOPOCTEIICHHOE, TJIABHYIO IS0 TEKCTA, BRICTPAUBATh MOCIIEI0BATEIIBHOCTh
OITMCHIBAEMBIX COOBITHIA;

- paborath ¢ MeTahopaMu — MOHUMATh MEPEHOCHBIN CMBICT BBIPAXKCHUI, TOHUMATh U YIIOTPEOIATH 000POTHI PeUH, MOCTPOSHHBIE HA CKPBITOM
yroo01eHuH, 00pa3HOM CONMKEHUH CIIOB.




Buvinyckruk nonyuum 603mMOACHOCb HAYYUMBCA:

- OCHOBaM pe(pJIEKCUBHOTO YTCHHUSI,

- CTaBUTH MPOOIEMY, apTyMEHTUPOBATh €€ aKTyaabHOCTb;

- CaMOCTOSITEILHO IPOBOJIUTH UCCIIEJJOBAHNE HAa OCHOBE MPUMEHEHHUS METOJ0B HAOIIOJEHUS U SKCIIEPUMEHTA,
- BBIJIBUTATh TUIIOTE3BI O CBS3SX M 3aKOHOMEPHOCTSIX COOBITHIA , IPOIIECCOB, OOBEKTOB;

- OPraHU30BBIBATh UCCIICIOBAHUE C LIEIIBIO IPOBEPKU TUIIOTES,

- JeJiaTh YMO3aKJIIOUeHHs (MHJIYKTUBHOE U IO aHAJIOTMH) U BBIBOJbI HA OCHOBE apryMEHTAIINH.

Hpe}IMeTHbIMI/I pedyJbTaTaMi U3yYCHUS MPpeaAMeETa 10 TEMaM ABJIAKTCA CJICAYIOIue

OcCHOBHbIE MOHATHA XUMUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeACTABIEHHUI)

Bbll’lVCKHMK HaydyumcAi.

¢ OIIUChIBATH CBOﬁCTBa TBépIII)IX, KUAKHUX, ra3006pa3HI>1x BCIICCTB, BbIACIAA UX CyHICCTBeHHBIe HpI/ISHaKI/I;

® XapaKTepI/I3OBaTI) BEIISCTBA I10 COCTaBy, CTpOeHI/IIO nu CBOfICTBaM, yCTaHaBJH/IBaTB HpI/IqI/IHHO-CJICIICTBCHHI)IC CBA3U Memny JTaHHBbIMHA XapaKTepI/ICTI/IKaMI/I
BEILIECTBA;

* PaCKpPBIBATh CMBICT OCHOBHBIX XUMHUYCCKUX MOHITHHA «aTOM», «MOJICKYJIa», «XXUMUYCCKUH IIIEMEHTY, «IIPOCTOE BEIIECTBOY, «CIOXKHOE BEIIECTBOY,
«BaJICHTHOCTBH», I/ICHOJ'II)?,YSI 3HaKOBYIO CI/ICTeMy XUMUU;

* M300pakaTh COCTaB MPOCTEHIIUX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYIJI U CYIITHOCTh XMMUYECKHUX PEAKIIHIA C TIOMOIIHI0 XUMHUUECKUX YPABHCHUH ;

* BBIYUCIISATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO i MOJIIPHYIO MacChl BEIIECTB, a TAKIKE MaCCOBYIO JIOJIF0O XMMHYECKOTO 3JIEMEHTA B COCIMHEHHSIX JIJISl OLICHKH
UX MPAKTUYECKON 3HAYUMOCTH;

* CpaBHUBATH I10 COCTaBY OKCH/IbI, OCHOBAHUS, KUCJIOTHI, COJIH;

® KﬂaCCI/I(i)I/IHI/IpOBaTB OKCHUABI 1 OCHOBAHUA I10 CBOI\/JICTBaM, KHCJIOTHBI 1 COJIA I10 COCTaBy;

* OMUCHIBaTh COCTaB, CBOMCTBA U 3HAUYECHUE (B MPUPOJIE U MPAKTUUECKON JEATENLHOCTH YEIOBEKa) MPOCTHIX BEIIECTB — KUCIOPOJIa M BOJOPO/IA;

* 1aBaTb CpaBHI/ITeJ'H)Hy}O XapaKTepI/ICTI/IKy XUMHNYCCKHUX DJICMCHTOB U Ba)KHefIHIHX COGI[I/IHGHI/Iﬁ CCTCCTBCHHLIX CeMei/JICTB IICJIOYHBIX METAJJIOB U I'aJIOT€HOB,
* TIOJIb30BATHCS JIA0OPATOPHBIM 000PYAOBaHUEM U XUMUYECKOH MOCYI0I;

* MPOBOJUTH HECTIOKHBIE XUMUYECKHE ONBITHI U HAOOICHUS 32 U3MEHEHUSIMU CBOMCTB BEIIIECTB B MPOIIECCE WX MPEBpaIlleHnit; COOMI0AATh MpaBuiia
TEXHHUKHU 0€301aCHOCTH MPU MPOBEICHUHN HAOIIOACHUI U OTBITOB;

* pa3nuYaTh SKCIEPUMEHTAILHO KUCIOTHI U MIETOYH, MOJIb3YsACh HHANKATOPAMH; OCO3HABATh HEOOXOAMMOCTh COOIOICHUS Mep 0€30IaCHOCTH MpHU
oOpallleHu C KUCIOTaMH U IIeI0UYaMHu.

BBIYCKHUK HOJYYNAT BO3MOKHOCTE HAYUNUTHCS:

* TpaMOTHO O0OpamaThCs C BEMIECTBAMU B TTIOBCEHEBHOMN KU3HU,

* 0cO3HaBaTh HEOOXOIUMOCTh COOIOICHHS MPABUIT SKOJOTHYECKH 0€30IacCHOTO TTOBEICHHUS B OKPYKAIOIIEH MPUPOIHON cpeie;

* IOHMMATh CMBICT 1 HEOOXOIMMOCTh COOIIOICHUS TPEANICAHNN, TIPeIaraeMbIX B HHCTPYKIIHSIX IO UCIIOJIb30BAHUIO JIEKAPCTB, CPENICTB OBITOBOI XUMUU U
I[p, * HCIIOJIB30BaAThH HpI/IO6peTéHHBIe KIIFOUCBBIC KOMIICTCHTHOCTHU HpI/I BBITIOJIHEHUHN UCCIICO0OBATCIIBCKUX HpOeKTOB 110 H3yquHIO CBOﬁCTB, CHOCO6OB
MOJIy4YEeHUS

U pacro3HaBaHUs BEIIECTB;

* pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETCHTHOCTh, HCIIOJIB3YsI CPEJICTBA YCTHOW W MHUCHbMEHHOH KOMMYHHUKAIIMH MPH pab0OTe ¢ TEKCTaMU yU4eOHHKA H




JIOTIOJTHUTEIIBLHOM TUTEpaTypoil, CIpaBOUYHBIMU TaOIUIIaMH, IPOSBIIATD

TOTOBHOCTD K YBOKEHHUIO MHOW TOYKHU 3pEHUS MPU 00CYKICHUH PE3yIbTaTOB BHITIOJHEHHON PabOTHI,

*  00BEKTUBHO OIEHWBATh MH(POPMAIIHIO O BEIIECTBAX U XMMUYECKUX MPOIECCaX, KPUTHIECKH OTHOCUTBHCS K TICEBIOHAYYHOM HH(POPMAIIHH,
HeZI00POCOBECTHOM peKIIaMe, KacaroIIeCs MCIIOJIb30BAHUS PA3INYHBIX BEIIECTB.

Ileproauyeckuii 3aK0H U NepUoOANYECKas cucTeMa XuMu4ieckux 3jeMeHToB Jl. U. MennesneeBa. CTpoeHue BelecTrsa

Buinyckuux nayuumcsi:

* KJIaCCU(UIIMPOBATH XMMHUYECKHE AIIEMEHTHI Ha METaJUIbl, HEMETAJLIBI, 3JIEMEHTHI, OKCHIbl U THAPOKCHIBI KOTOPHIX aM()OTEPHBI, U HHEPTHBIC FJICMEHTHI
(rasel) A1 OCO3HAHUS BAXKHOCTH YIOPSTOYCHHOCTH HaYYHBIX 3HAHUA,

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona Jl. 1. Menaeneena;

* OIUCHIBATh U XapaKTEPU30BaTh TAOIMYHYIO (DOPMY IMEPUOANIECCKON CHCTEMbI XUMHUYECKUX DJIEMEHTOB;

* XapaKTEepHU30BaTh COCTAB ATOMHBIX SAEP U PACHPEICICHUE YK CIIa JIEKTPOHOB IO AJIEKTPOHHBIM CJIO0SIM aTOMOB XUMHYECKHUX 3JIEMEHTOB MaJIbIX EPUOI0B
MEPUOUYECKON CUCTEMBI, a TAK)KE Kalls U KaJIbLIMS;

* pa3JIM4aTh BUJIBI XMMUYECKOU CBSI3U: MOHHYIO, KOBAJICHTHYIO ITOJISIPHYIO, KOBAJIEHTHYIO HETIOJSPHYIO M METAJNINYECKYIO;

* U300pakaTh NIEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 00PA30BAHHBIX XUMUYECKIUMHU CBSI3IMHU Pa3HOTO BHUJIA;

¢ BBISIBJISITH 3aBUCUMOCTD CBOﬁCTB BCIICCTB OT CTpOGHI/Ifl nux KpI/ICTaJIJII/I‘-ICCKI/IX peHIéTOK: HOHHBIX, aTOMHBIX, MOHCKYJU[pHI)IX, METAINIMYCCKUX |

d xapaKTemeBaTL XUMHUYCCKUEC DJICMCHTHI U UX COCAMHCHUS HAa OCHOBCEC IIOJIOKCHUS DJICMCHTOB B HepnoanquKoﬁ CUCTEMC N OCO6€HHOCTGI>'I CTpoeHI/ISI nux
aTOMOB;

¢ OITUCBIBATHh OCHOBHBIC DTAallbl OTKpI)ITI/IH I[ I/I MeHlleJIeeBI)IM HepI/IOIII/ILICCKOFO 3aKOHa N HGpHOI{H‘IGCKOﬁ CHUCTEMBI XUMHNYCCKUX 3JICMCHTOB, )KU3Hb U
MHOTO00pa3HyI0 HAyYHYIO JEATEeIbHOCTh YUEHOTO;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHUE IEPUOINYECKOI0 3aKOHA U IEPUOJUUYECKON CUCTEMbI XUMUYECKHX AemMeHToB J[. H.
Menneneena;

* 0CO3HABaTh HAYYHBIE OTKPBITHUS KaK pe3yibTaT JJIUTEIbHBIX HAOMIOACHUH, ONBITOB, HAYYHON MOJIEMUKH, IPEOJAOTICHUS TPYAHOCTEH M COMHEHU .
BrInycKHHMK MOIYYUT BO3MOKHOCTh HAYUUTHCSI:

* OCO3HAaBaTh 3HAUYCHUC TGOpeTI/I'-IGCKI/IX 3H3HPII>1 JJIA HpaKTquCKOfI JACATCIBbHOCTHU YCJIOBCKA,

* OMHUCHIBATh U3YUEHHBIE 0OBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTHKY CUCTEMHOTO aHAIH3a;

* IPUMEHATH 3HAHUS O 3aKOHOMEPHOCTSX MEPHUOJUIECKON CUCTEMbI XUMUYECKUX JIEMEHTOB AJIs1 OOBSCHEHUS U MPEIBUICHHS CBONCTB KOHKPETHBIX
BCIICCTB;

* pa3BUBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTD MTOCPEJCTBOM YIIyONIeHNs 3HAaHUI 00 UCTOPUU CTAHOBJICHUSI XUMHUYECKON HAYKH, €€ OCHOBHBIX TOHSITHIA,
MEePUOIUYECKOr0 3aKOHA KaK OJTHOTO M3 BaXKHEHMIIIUX 3aKOHOB MPUPOJIbI, a TAK)KE O COBPEMEHHBIX JTIOCTHXKEHUSX HAYKH U TEXHUKH.

MHoroo0pa3ne XuMHU4eCKHX peakuui

Buinycknux nayuumces:

b 06’]35ICH$ITI) CYTI) XUMHUUYCCKUX l'IpOIIeCCOB " Uux HpI/IHI_[I/IHI/IaJ'IBHOG OTJINYUC OT (i)I/ISI/I‘—IeCKI/IX;

* Ha3bIBaTh MIPU3HAKU U YCIOBUS MIPOTEKAHUSA XUMUYECKUX PEAKIIUN;

* YCTaHABJIUBATH MPUHAIC)KHOCTh XUMUYECKOM PEAKIINH K ONPeIeIEHHOMY THITY 110 OJJHOMY M3 KJIacCH(UKAIIMOHHBIX MPU3HAKOB: 1) IO YHCIy U COCTaBY
MCXOJIHBIX BEIIECTB M MPOAYKTOB PEAKIINH (PEaKIINU COCTMHECHUS, PA3JIOKCHHS, 3aMeIeHUsI 1 00MEHa); 2) MO BBIJCICHHUIO WK TMOTJIONIEHUIO TETIOTHI
(peakuuu PK30TEPMUUYECKHE U SHIO0TEPMUIECKHE); 3) 10 U3MEHEHHIO CTeNeHel
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OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB (peaklMK OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE); 4) TIO

oOpaTuMocCTH TIporiecca (peakiuu 00paTuMbple U HEOOpaTUMBIE);

¢ Ha3bIBaThb q)aKTOpLI, BJIMAOIIUC Ha CKOPOCTb XUMUYCCKUX peaKuHﬁ;

* Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHS;

* COCTaBJIATH YPAaBHEHHUS NEKTPOIUTUYECKON JTUCCOLUAIUU KUCIOT, IEI0Ye, COJei; MOTHbIe U COKpAIIEHHbIE HOHHBIE YPAaBHEHUS Peakifii oOMeHa;
YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA;

* IPOTHO3MPOBATH MPOJIYKTHl XUMHUUECKUX peakluii mo Gpopmynam/Ha3BaHUSIM UCXOIHBIX BEIIECTB; ONPEAEIATh UCXOAHbBIC BEIIECTBA 10
dbopMynaM/Ha3BaHUIM MPOIYKTOB PEAKLIUU;

¢ COCTAaBJIATh YpaBHCHUA peaKum”I, COOTBCTCTBYIOIIUX ITOCICAOBATCIILHOCTHU («I_IGHO‘-IKC») HpeBpaL[IeHI/If/'I HCOPTraHNMYCCKHX BCHICCTB PA3JIMYHBIX KJIACCOB;
* BBISIBJIATD B [IPOLIECCE IKCIIEPUMEHTA MPU3HAKH, CBUJETEILCTBYIOIINE O MPOTEKAaHUH XUMUYECKON PEeaKIvH;

* IPUTOTOBJIATH PACTBOPHI C OIIPEAEIEHHON MAaCCOBOM J10JI€M paCTBOPEHHOTO BEUIECTBA;

* OIPEAETATH XapaKTep Cpeibl BOJHBIX PACTBOPOB KUCIIOT U IIEJI0YEH M0 M3MEHEHUIO OKPACKH UHIUKATOPOB;

* IPOBOJUTH KAQYCCTBCHHBIC PCAKIINH, ITOATBCPKAAOIINEC HAJIMYUEC B BOJHBIX PACTBOPAX BEHICCTB OTACIbHBIX KATUOHOB U aHMOHOB.

Bbll’lVCKHMK noay4YuUm 603MOHCHOCIMb HAYHYUNMBbCA.

* COCTaBIIAITH MOJICKYJIAPHBIC U ITOJHBIC NOHHBIC YPABHCHUSA 110 COKpaHIéHHBIM HOHHBIM YPAaBHCHUAM,

* IPUBOJUTH MPUMEPHI PEAKIIHA, TOATBEPHKIAIOIIUX CYIECTBOBAaHHE B3AUMOCBSI3U MEX]Iy OCHOBHBIMHU KJIaCCAMU HEOPTaHHMUECKUX BEIECTB;

* IPOTHO3MPOBATH PE3YNIbTATH BO3ACHCTBHSI Pa3IMYHBIX ()aKTOPOB HA M3MEHEHUE CKOPOCTH XMMHUYECKON PEeaKny;

* IPOrHO3UPOBATH PE3YNbTAThl BO3ICHCTBUS PA3IMUHBIX (PaKTOPOB HA CMEUICHHUE XUMUYECKOTO PABHOBECHS.

MHuoroo6pa3ue BeecTn

Buinycknux nayuumecs:

* ONpeACATh MPUHAJICKHOCTh HEOPTAaHUUECKUX BEIIECTB K OJJHOMY U3 U3YUEHHBIX KJIACCOB/TPYIII: METAJIbl U HEMETAIJIbl, OKCUIbl, OCHOBAHUS, KUCIIOTHI,
couy;

* COCTaBJISITH ()OPMYJIBI BEIIECTB 110 WX HA3BAHUSM;

* OINIPENAEIATH BAJICHTHOCTD U CTETNIEHb OKHUCJIEHHSI DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPraHUYECKUX COEAMHEHHH M0 BaJICHTHOCTSIM M CTETEHSM OKHMCJICHHUS SJIEMEHTOB, a TAK)Ke 3apsAaM HOHOB, YKa3aHHBIM B Ta0uuLe
pacTBOPUMOCTH KUCJIOT, OCHOBaHHM U COJIEH;

* OOBICHSTH 3aKOHOMCPHOCTHU U3MCHCHU A (1)1/131/I‘ICCKI/IX 1 XUMHYECKUX CBOMCTB IMPOCTHIX BEIICCTB (MCT&J’IJ’IOB n HeMeTaJ'IJ'IOB) 1 UX BBICHIUX OKCHIOB,
00pa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh 00IIME XUMUYECKHE CBOMCTBA, XapaKTEepPHbIE JIsl TPYIIIT OKCUIOB: KHUCIOTHBIX, OCHOBHBIX *, aM(pOTEPHBIX;

* Ha3bIBaTh OOIIMe XUMUYECKHE CBOMCTBA, XapaKTEPHbIE /I KaXJI0T0 U3 KJIACCOB HEOPTraHMYECKUX BEIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOANTH MPUMEPHI PEAKIUI, OATBEPKAAFONINX XUMUYECKHE CBOWCTBA HEOPTAHNYECKUX BEIIECTB: OKCUOB, KUCIOT, OCHOBAHUI U COJIEH;

* OIIPENEIATH BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEID B OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLIUSX;

* COCTaBJISTh OKMCIUTEIbHO-BOCCTAHOBUTEBHBIN OaslaHC (JI1s1 U3yYEHHBIX pPEaKIIMii) O MPeII0KEHHBIM CXEMaM peaKIuii;

* IPOBOAMTSH JIAOOPATOPHBIE OMBITHI, HOATBEPIKIAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB;

* IIPOBOJIUTH J1A0OPATOPHBIE OMBITHI 10 MOJTYYEHHUIO U COOUPAHUIO Ta3000pa3HbIX BEUIECTB: BOJOPOa, KUCIOPOa, YIIIEKUCIOro ra3a, aMMHUaKa; COCTaBIATh
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YpaBHEHUsI COOTBETCTBYIOLIUX PEAKIUH.

Buinycknuk nonyuum 603MOoHCHOCHb HAYYUMbCA:

* IPOrHO3UPOBATh XUMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISTH OKUCIUTEIbHBIC MM BOCCTAHOBUTEIBHBIE CBOMCTBA C YUETOM CTETICHEH OKHCIIEHUS 3JIEMEHTOB,
BXOJISIIMX B €r0 COCTaB;

* BBIABIIATH CYILIECTBOBAHUE I€HETUYECKON B3aUMOCBSA3H MEX/y BEIIECTBAMU B PsIly: IPOCTOE BEIIECTBO — OKCUJ — I'MJIPOKCUJ — COJIb;

* XapakTepu30BaTh 0COObIE CBOMCTBA KOHLIEHTPUPOBAHHBIX CEPHON M a30THOM KUCIIOT;

* IPUBOAUTH NIPUMEPBI YPAaBHEHUH peaKkluil, JexKaluX B OCHOBE IPOMBILIUIEHHBIX CLIOCOOOB MOyYEHHsI aMMHaKa, CEpHONW KUCIIOThI, YyT'yHa U CTaJlH;
* ONMUCHIBaTh PU3UUECKUE U XMMUYECKHE IPOIIECCHI, SIBISIONIUECS YaCThI0 KPYTOBOPOTa BEIIECTB B IPHPO/IE;

* OpraHu30BBIBATh, IPOBOJUTH YUEHUYECKHE MPOEKTHI 110 UCCIEIOBAHUIO CBOMCTB BELECTB, MMEIOIMX BaXKHOE MPAKTHYECKOE 3HaYECHUE.
JIMYHOCTHBIMU pe3yJIbTaTaMH M3yUCHUS IPeaMeTa «XUMUs» B 8 Kiiacce SBISIOTCS CIECAYIONINE YMEHUS:

OCO3HABATh €MHCTBO U IIEJIOCTHOCTh OKPY’KAIOILLEr0 MUPA, BO3MOKHOCTH €TI0 [T03HABAEMOCTH U 00BSICHUMOCTH HA OCHOBE JIOCTH)KEHUIN HAYKU;

® [IOCTCIICHHO BBICTPpAUBATDH COOCTBEHHOEC HECJIOCTHOC MUPOBO33PCHUC: OCO3HABATH HOTpC6HOCTI> U I'OTOBHOCTB K caMoo6pa303aHmo, B TOM YHUCJIC U B paMKax
CaMOCTOSTEILHON ICITCILHOCTH BHE IIKOJIBI,

® OLICHMUBATD JXU3HCHHBIC CUTYallUN C TOYKH 3PCHUA 0e3011acCHOTO 06pa3a JKM3HU U COXPAHCHHA 310POBbA;
OLCHUBATh 9KOJIOTMYCCKUM PHUCK B3aMMOOTHOIIICHHUI YEIIOBEKA U mpupoabl.

L4 (bOpMI/IpOBaTB 9KOJIOI'MYCCKOC MBIIJICHUC: YMCHHUEC OLICHUBATH CBOKO ACATCIIBHOCTD U MOCTYIIKU APYIUX JIIOJEeH ¢ TOUKHU 3pCHUA COXPAHCHUA OKp}I)KaIOHleﬁ
CpCAabl - rapaHTa KU3HU U 6narononyq1/151 JIoAeH Ha 3emie.

MeTtanpeaMeTHbIMH pe3yJIbTaTaMU U3yueHUs Kypca «XUMUs» BIseTCs GOPMUPOBAHNE YHUBEPCANbHBIX YueOHBIX AericTBuil (VY ]I).

Pecynamusnvie YV/I.
® CaMOCTOSITETILHO OOHAPYKUBATh U GOPMYIUPOBATH YUEOHYIO TPOOIIEMY, OIIPENEATh 11€Tb YIeOHO! NeATeNbHOCTH;

® BBIABUI'aTh BEPCUHN PCIICHUA HpO6HeMBI, 0CO3HaBaTh KOHEUHBIHN pe3yibTar, BLI6I/IpaTB N3 IMPEJIOKCHHBIX U UCKATb CAMOCTOATCIIBHO CPpCACTBA
AOCTHIXKCHUA LICIIN,

® COCTaBJIATh (MHAUBUIAYATbHO WM B IPYIIIE) IUIaH PEIIEHUs TPOOIIEMBI;
e paboTasi o IJIaHy, CBEPATh CBOU ACUCTBUS C LIENBIO U, IPH HEOOXOAUMOCTH, UCIIPABIATH OMIMOKH CaMOCTOSTENbHO;
® B IMAJIOTE C YYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSITENILHO BHIPAOOTaHHbBIE KPUTEPUU OLIEHKH.

llosnasamenvuvie YYJ/I:

® AaHAIM3UPOBATh, CPABHUBATD, KIACCUPUIIMPOBATH U 000011aTh (PAaKThI U ABIEHUS. BBIABIATS NPUYMHBI U CIIEACTBUS MPOCTHIX SBICHUH
® OCYILIECTBIIATH CPaBHEHUE, KJIacCU(UKAIINIO, CAMOCTOSATEIHHO BbIOWpasi OCHOBAHMS U KPUTEPUH I YKA3aHHBIX JIOTMYECKUX OIepalvii;
® CTPOUTH JIOTUYECKOE PACCYKIEHUE, BKIIOYAIOIIEE YCTAHOBJIEHNE IPUUNHHO-CIIEICTBEHHBIX CBA3EH.

® CO3/1aBaTh CXEMAaTUYECKUE MOJIENH C BbIJIEJICHHEM CYILIECTBEHHBIX XapaKTEPUCTUK 00bEKTA.

® COCTaBJIATh TE3UCHI, PA3JINYHBIE BUABI IUIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.)

e ipeoOpa3zoBbIBaTh UHPOPMALIMIO U3 OJHOTO BUJA B IpYyroi (TabauIly B TEKCT U Mp.).
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¢ YMCTh ONPCACTIATE BO3MOKHBIC HCTOYHUKU HGO6XOI{I/IMBIX CBGHCHHﬁ, MMPOU3BOAUTD ITOUCK I/IH(I)OpMaL[I/II/I, AHAJIM3UPOBATH U OLICHUBATDH eé AOCTOBCPHOCTD.

Kommynuxamuenvie YVJI:

CaMOCTOSITEIbHO OPraHM30BbIBATh YUeOHOE B3aMMO/ICHCTBHE B IPpyIIIe (ONpPEACATh OOIIUE [ETH, PACTIPEISIATH POJIH, TOTOBAPUBATHCS APYT C APYTOM H
T.J.).

IIpeaMeTHBIMH pe3yJIbTATAMH U3YYEHHS NMPeAMeTa ABIAI0TCH CJIelyIolue YMeHHs:

® OCO3HAHUE POJIA BELIECTB:

- OIIPEJEIATH POJIb PA3JIUYHBIX BELIECTB B IPUPOJE U TEXHUKE;

- OOBSICHATB POJIb BEILECTB B UX KPYTOBOPOTE.

® PACCMOTPEHNE XUMUYECKUX IIPOLIECCOB:

- IPUBOJUTH IIPUMEPHI XUMUYECKUX NIPOLIECCOB B IIPUPOJE;

- HAXOJIUTh YEePThl, CBUJICTEILCTBYIONINE 00 OOIIMX MPU3HAKAX XUMHUUECKUX MIPOLIECCOB U UX PA3IUUUAX.

® 1ICI10JIb30BaHNE XMMUYECKUX 3HAHUN B OBITY:

— O0OBACHATH 3HAUCHHE BEIIECTB B )KU3HU M X035 CTBE UeIoBeKa

® 00BACHATH MUP C TOUKHU 3PEHUS XUMHUHU:

— IEPEYUCIIATh OTINYUTEIbHBIE CBOMCTBA XUMUYECKHX BEIIECTB;

— pa3au4aTh OCHOBHBIE XUMHYECKHUE IIPOLIECCHI;

- ONIPEAEIIATH OCHOBHBIE KJIACCHI HEOPIaHUUYECKUX BEILECTB;

- IOHUMATh CMBICJI XUMHUYECKNX TEPMHUHOB.

® OBJIAJICHUE OCHOBAMU METOOB IO3HAHUS, XaPAKTEPHBIX JJIs €CTECTBEHHBIX HAYK:

- XapaKkTepu30BaTh METO/bl XUMUYECKOM Hayku (HaOII0AeHNEe, CPAaBHEHNE, SKCIIEPUMEHT, U3MEPEHNE) U UX POJIb B TO3HAHUH NPUPOIBL;
- IPOBOJUTH XMMUYECKHE OIBITHI U SKCIIEPUMEHTHI U OOBSICHATh X Pe3yJbTaThl.

® yMEHHE OLICHUBATh ITOBE/ICHUE YEJIOBEKa C TOUKH 3PEHUS XUMHUECKOW O€30MaCHOCTH MO OTHOILIEHHIO K YEJIOBEKY U MPUPOJIE:
- MCII0JIb30BATh 3HAHUS XUMMH IIPHU COOJIIO/IEHUH MPABUJ UCTIOIb30BaHMsI OBITOBBIX XMMHUECKUX NPENapaToB;

— pa3nauyaTh onacHble U 0€30MacHbIE BEIECTBA.

Ilinanupyembie pe3yabTaThbl 00y4eHUs:

Bovinycknuk nayuumcs:

* OITUCHIBATh CBOMCTBA TBEP/BIX, )KUAKHX, Fa3000pa3HbIX BEIIECTB, BB MX CYIIECTBEHHbBIC IPU3HAKH;

¢ XapaKTCpU30BaTh BCUICCTBA 110 COCTaBy, CTPOCHUIO U CBOfICTBaM, YCTaHABJIMBATh NPUYNHHO-CICACTBECHHBIC CBA3H MCKIY NJaHHBIMU XapaKTCPUCTHKAMU
BEIIIECTBA,;

* PaCKpbIBaTh CMBICII OCHOBHBIX XHMUYECKUX TIOHITUH «aTOM», «MOJIEKYIIa», «XUMUUECKHH IIEMEHTY, «IIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY,
«BAJIGHTHOCTB», HCIOJIB3YS 3HAKOBYIO CHCTEMY XHMUHU;
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* 1300pakaTh COCTAB MPOCTEUIIINX BEIIECTB C IOMOIIBI0 XUMHUUECKUX (DOPMYI M CYLITHOCTh XUMHUECKUX PEAKLUH C MOMOIIBI0 XMMUYECKUX YPaBHEHUI,

* BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, a TAK)KE MAaCCOBYIO JOJII0 XMMHUECKOT0 3JIEMEHTA B COEIMHEHUAX AJIS1 OLIEHKH
UX MPAKTUYECKON 3HAYUMOCTH;

* CPaBHUBATh 110 COCTABY OKCHJIbI, OCHOBAHUS, KACJIOTBI, COJIH;

* KJTacCU()UIIUPOBATH OKCHJIBI 1 OCHOBAHUS TI0 CBOWCTBAaM, KUCJIOTHI M COJIU TI0 COCTAaBY;

* [10JIb30BaThCs JIAOOPATOPHBIM 00OPYJOBAHUEM U XMMUYECKOH MOCYA0MH;

* IPOBOJUTH HECJIOKHBIE XUMUYECKHE OIBITHI ¥ HAOIIOIEHUS 3a U3MEHEHHUSIMU CBOMCTB BEILECTB B IIPOLIECCE UX MIPEBpAILEHHI; coOM01aTh paBuiia
TEXHUKU 0€30IIaCHOCTH IPU MPOBEIEHUH HAOIIOACHUHN U OIBITOB;

* Pa3IM4aTh KCIIEPUMEHTAIFHO KUCIOTHI M MIENOYH, MOJB3YSICh HHANKATOPAMH; OCO3HABAaTh HEOOXOIUMOCTh COOIIOACHUS Mep 0€30IacHOCTH PH
0OpalleHn! ¢ KUCIOTaMH U ILeI0YaMHu.

* pacKpbIBaTh CMbICH Nepuoanyeckoro 3akona /. 1. Menneneesa;

* ONIHCHIBATH U XapaKTEPHU30BaTh TAOIMUHYIO (POPMY NMEPHOANYECKON CHCTEMBI XUMUYECKHUX JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SJEP U PACIPENEICHUE YUCIIA DJIEKTPOHOB [0 3JIEKTPOHHBIM CI0SM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJbIX IEPUOJIOB
NEPUOANYECKON CUCTEMBI, a TAKKE KaJIMsI U KaJIbLUs;

* pa3anyaTh BUAbl XMMUYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO IOJISIPHYIO, KOBAJIEHTHYIO HETIOJISIPHYIO M METAJUIMYECKYIO;

* 1300pakaTh JIEKTPOHHO-UOHHBIE (HOPMYIIBI BEIIECTB, 00Pa30BAHHBIX XUMHUECKUMH CBS3SIMH Pa3HOTO BHJIA;

* BBISIBJISITH 3aBUCUMOCTD CBOMCTB BEILIECTB OT CTPOEHUS UX KPUCTAIUIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJNINYECKHX;

* XapaKTepU30BaTh XMMUYECKHUE 3JIEMEHThI U UX COEAMHEHUS Ha OCHOBE IIOJIOKEHMSI SJIEMEHTOB B MIEPUOJMUECKON CUCTEME U 0COOEHHOCTEH CTPOSHUSI UX
aTOMOB;

* XapaKTEpU30BaTh HAYYHOE U MUPOBO33PEHYECKOE 3HAUEHHUE NTEPUOINYECKOTO 3aKOHA U IEPUOANYECKON CUCTEMbl XUMUYECKHX A1eMeHTOoB J[. .
MemieneeBa; * 00BSACHATD CyTh XMMUYECKUX MTPOLIECCOB M UX MPUHLIUIHAIBHOE OTJIMYHE OT (PU3NYECKUX;

* Ha3bIBaTh PU3HAKHU U YCIIOBUS MIPOTEKAHUS XUMUYECKUX PEaKLIUii;

* yCTaHABIMBATh MPUHAICKHOCTh XMMUUECKON PEaKIMU K ONpeIe€HHOMY THUIYy IO OAHOMY U3 KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) MO YUCIy U COCTaBY
MCXOJIHBIX BEIIECTB M MPOAYKTOB PEAKIIUU (PEAKIIMU COSAMHEHUS, PA3JIOKEHUS, 3aMEIICHUST 1 0OMEHa); 2) MO BBIJICICHUIO WU TOTJIONIEHUIO TEMJIOTHI (peaKIuu
9K30TEpPMUYECKUE M SHAOTEPMHUUECKHUE); 3) MO0 U3MEHEHHUIO CTENEHEeW OKHCICHHUS XMMHUYECKHX JIEMEHTOB (pEaKkIMH OKUCIUTEbHO-BOCCTAHOBUTEINbHEIE); 4) 110
00paTUMOCTH Tpoliecca (peakiuy oopaTuMble U HeOOpaTUMBIE);

* COCTaBJISITh YPABHEHUS 3JIEKTPOJUTHUECKON AUCCOLUAIIMY KUCIIOT, LIIeJI0UEl, COJIe; MOTHbIE U COKpAIllEHHbIE HOHHBIE YPaBHEHUS peaklnii 0OMeHa;
YPaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLINM;

* IPOTHO3UPOBATh MPOAYKTHl XUMUYECKUX PEeaKIii o (opMysIaM/Ha3BaHUSIM UCXOHBIX BELIECTB; ONPENENATh UCXOIHBIE BEIIECTBA 10
dbopMynaM/Ha3BaHUSIM MPOIYKTOB PEaKLUU;

* COCTaBJIATh YPaBHEHUS PEAKLIUi, COOTBETCTBYIOIIUX [TOCIEI0BATEIBHOCTH («IIEMOYKe») MPEBPAIIEHU HEOPTraHNYECKUX BEILIECTB PA3JIMYHbBIX KIJIACCOB,;

* BBISIBJISITH B MPOIIECCe HKCIIEPUMEHTA TPU3HAKHU, CBUIETEIbCTBYIONIME O MPOTEKAaHUN XUMUYECKOM peakinu;

* IPUTOTOBIIATH PACTBOPBI C ONPEAEIEHHON MACCOBOU J10JIEW PaCTBOPEHHOIO BEILIECTBA;

* ONPEIENATh XapaKTep cpebl BOJHBIX PACTBOPOB KHUCIIOT U IIeNI0uel 10 U3MEHEHUIO0 OKPACKU UH/IUKATOPOB;

* IPOBOJUTH KaUECTBEHHBIE PEAKIIUH, TIOATBEPKAAIOIINE HAINYUE B BOJHBIX PACTBOPAX BEIIECTB OTJEIbHBIX HOHOB
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* OTIPENENATh NPUHAAICKHOCTh HEOPTaHMYECKUX BEIIECTB K OJHOMY M3 H3yYCHHBIX KJIaCCOB/TPYIII: METAJUIBl U HEMETaJIbl, OKCH/IbI, OCHOBAHUS, KUCIIOTHI,
COJIH;

* COCTaBJIATH (POPMYIIBI BEIIECTB MO0 UX HA3BAHUSM;

* OIIPEEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUS JJIEMEHTOB B BELICCTBAX;

* COCTaBJIATh (POPMYIIbI HEOPIraHUYECKUX COEAMHEHHH M0 BaJICHTHOCTSIM U CTETIEHSM OKHUCJICHHUS 3JIEMEHTOB, a TAKXKE 3apsA1aM HOHOB, YKa3aHHBIM B Ta0JIHIIe
pPacTBOPUMOCTH KHUCJIOT, OCHOBaHHUM U COJIEH;

* O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEILECTB (METAJIJIOB M HEMETAJUIOB) U UX BBICUIMX OKCHUJIOB,
00pa30BaHHBIX IEMEHTAMU BTOPOI'O M TPETHETO MEPHOIOB;

* Ha3bIBAaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTEpPHBIE JIJIsl TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKUE CBOICTBA, XapaKTepHbIE JUIsl KAKAO0I0 U3 KJIACCOB HEOPTaHUYECKUX BELIECTB: KUCIOT, OCHOBAaHHM, COJIEH;

* IPUBOJUTH IIPUMEPBI PEAKLIHAN, TOATBEPKAAIOIINX XUMUYECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB: OKCHJIOB, KMCIIOT, OCHOBAaHUN U COJIEH;

* OIIPECIIATH BEILIECTBO-OKHUCIUTEND U BELIECTBO-BOCCTAHOBUTEIb B OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX;

* COCTaBJISATh OKUCIIUTEIBbHO-BOCCTAHOBUTENIbHBIN OanaHc (AJ11 M3YYEHHBIX PeaKuil) 10 NPeJIoKEHHBIM CXeMaM peaKltii;

* IPOBOJIUTH JJa0OPATOPHBIE OIBITHI, TOATBEPKAAIOIINE XUMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEILECTB;

BoinyckHuk noyuum 603mM0x4CcHOCHIb HAYYUMBCA:

* 2PAMOMHO 0OPAUAMBCIL C BEUeCMBAMU 8 NOBCEOHEBHOU JHCUZHIL,

* 0CO3HABAMb HEOOX0OUMOCHb COONIO0EHUS NPABUIL IKONOSUYECKU DE30NACH020 N0GedeHUs 8 OKpYicaloueli RpUpooHoll cpede;

* HOHUMAMb CMBICIL U HEOOX0OUMOCMb COONI00EeHUs NPEONUCAHUT, NPeOacAeMblX 8 UHCIMPYKYUSAX NO UCNONb308AHUIO NEKAPCME, CPEOCME ObIMOBOU XUMUU U
op.;

* UCNONIB308AMb NPUOOPEMEHHDIE KNIOUeBble KOMNEMEHMHOCMU NPU 8bINOIHEHUU UCCTIe008AMENbCKUX NPOEKMO8 NO U3YUEHUIO C8OUCME, CNOC0O08 NOIVYeHUs
U pACNO3HABAHUS BeULeCE,

* PA36UBANb KOMMYHUKAMUBHYIO KOMIEMEHMHOCMb, UCNONb3Y CPe0Cmed YCMHOU U NUCbMEHHOU KOMMYHUKAYuu npu pabome ¢ mexcmamu y4eOHuxka u
OONONHUMENbHOU TUMeEPamypou, CHPAGOYHLIMU MAOTUYAMY, NPOAGIAMb 20MOBHOCMb K VEANCEHUI0 UHOU MOYKU 3PeHUs npu 00CYHCOeHUuU pe3yibmamos
8bINOTHEHHOU pabomol,

* 00LEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUYECNBAX U XUMUUECKUX NPOYECCax, KPUMUYECKU OMHOCUMbCS K NCe80OHAYYHOU UHDopMayul,
He00OpPOCO8eCmMHOLL peKiame, KACarueucs UCHONb308AHUsL PA3TUYHBIX 8EUeECE.

* 0CO3HABAMb 3HAUEHUE MEOPEMUYECKUX 3HAHUL OJisL NPAKMUYECKOU OesimelbHOCIU Yel08eKd,

* ONUCHIBAMb U3YUEHHbIE 0OBEKMbL KAK CUCMEMbL, NPUMEHSS I02UKY CUCIIEMHO20 AHATU3A,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NEPUOOUYECKOU CUCEMbl XUMUYECKUX DNeMEHMO08 01 00bACHEHUS U NPe0BUOEHUsL CEOLCTNE KOHKDEMHbIX
seujecms;

* Pa36UBAMb UHPOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMBOM YenyOienus 3HaHUll 00 UCIOPUU CTNAHOBNIEHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMULL
nepuoouUYecKo20 3aKOHA KaK 0OHO20 U3 8AMCHEIUUUX 3AKOHO8 NPUPOObL, A MAKIHCE O COBPEMEHHBIX OOCUNCEHUAX HAYKU U MEXHUKU.

* COCMABIAMb MOAEKYIAPHbLLE U NOJIHbIE UOHHbBLE YPABHEHUS NO COKPAWEHHBIM UOHHBIM YPABHEHUSAM,

* IPUBOOUMb NPUMEPLI PeaKYUll, NOOMBEPAHCOAIOWUX CYUYECNBOBAHUE B3AUMOCEAZU MEHCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX GeUjeCM8;

* IPOCHO3UPOBAMD PE3VIbMAMbl 8030€UCMEUsL PA3TUYHBIX PAKMOPOE HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu,
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* NPOCHO3UPOBAMb PE3VIbMAaAmbl 8030€lCMBUsL PA3TIUYHBIX (PAKMOPO8 HA CMeWeHUe XUMUYECKO20 PABHOBECUSL.

* NPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA Belecm8 HaA OCHOBE UX COCMABA U CMPOEHUSL,

* NPOCHO3UPOBAMb CHOCOOHOCTb 8eeCmBa NPOABIAMb OKUCIUMENbHbLE ULU 80CCIMAHOBUMENbHbIE CEOUCMEA C YUEMOM CIeneHell OKUCIEeHUSL dNeMEeHMO8,
BX00SUUX 8 €20 COCMAB,

* BbIAGIAMb CYUWECNBOBAHUE 2EHEMUUECKOU 83AUMOCEI3U MeNCOY Belecm8amu 8 psidy: NPOCMoe euecmseo — OKCUO — 2UOPOKCUO — COJlb;

* 0P2AHU308b18AMDb, NPOBOOUNDb YUEHUUECKUe NPOEKNbl N0 UCCIE00B8AHUIO CBOUCE BEUeCME, UMEIOWUX BAICHOE NPAKMUYECKOe 3HAYeHUe

Ilnanupyemble pe3yJbTaThl H3yUeHHS MPeIMeTa

1. B nmo3HaBaTenbpHOM cdepe:
* JaBaTh ONpPEICICHHUS W3YYCHHBIX IMOHSATHI: BEIIECTBO (XUMHUYECKHH 3JIEMEHT, aTOM, MOH, MOJIKYJa, KPUCTAJUTUYECKas peIIeTKa, BEIIECTBO, MPOCThIC U
CJIO)KHBIE BEIlECTBa, XUMUYECKass (opMyJsia, OTHOCUTEIbHAS aTOMHAsi Macca, OTHOCUTEIbHAs MOJISKYJIIpHasl Macca, BaJIGHTHOCTh, OKCHJIbI, KUCJIOThI, OCHOBaHHSI,
coiid, amM(pOTEPHOCTh, WHAUKATOp, TEPUOJUYSCKHI 3aKOH, IMEePUOJMYECKas CHCTeMa, TEepHOaUYecKas TaOiauIla, H30TOIbI, XHMHYECKas CBS3b,
ANEKTPOOTPHUIATENEHOCTD, CTEIIEHb OKUCIICHHUS, DIEKTPOIIUT); XUMHUUYECKasl peaklus (XUMUYECKOe YpaBHEHHE, T€HETHUECKasl CBsA3b, OKUCIIEH e, BOCCTAHOBJICHUE,
IEKTPOJINTUIECKAS TUCCOIMAIINS, CKOPOCTh XUMUYCCKOW PEaKIUN);
* OINKCHIBATh IEMOHCTPAIIMOHHBIE U CAMOCTOSITENILHO MPOBEACHHBIE SKCIIEPUMEHTBI, HCIIONB3YS ISl 3TOT0 €CTECTBEHHBIN (PYCCKUMN, pPOJAHON) S3BIK U SI3bIK XUMUU;
* ONKCHIBATh M PA3IMYaTh N3YUYCHHBIC KJIACCHI HEOPTAHMUSCKUX COSAMHCHUMN, TIPOCTHIC M CIIOKHBIC BEIIECTBA, XUMUICCKHIE PEaKIINH;
* KJIaccu(PUIMPOBATh U3yYEHHBIE OOBEKTHI U SBICHHUS;
* HAOII0JaTh IEMOHCTPUPYEMBIC U CAMOCTOSITEIILHO IMMPOBOIUMBIC OTIBITHI, XHMHUYECKUE PEAKIINH, TPOTEKAOIINE B TIPUPOJIE U B OBITY;
* JIeNIaTh BBIBOJIBI 1 YMO3AKIIFOUCHUS U3 HAOIIOICHUH, H3YICHHBIX XUMUYECKIX 3aKOHOMEPHOCTEH, IPOTHO3UPOBATh CBOMCTBA HEM3YUCHHBIX BEIIECTB 110
AHAJIOTUHU CO CBOMCTBAMU U3yYEHHBIX;
* CTPYKTYpUPOBATh U3YUCHHBII MaTeprall U XUMUYECKYI0 HH(POpPMAIIHIO, TONTYYSHHYIO U3 APYTUX HCTOYHUKOB;
* MOJICJIMPOBATh CTPOCHHUE ATOMOB AJIEMEHTOB IMEPBOTO — TPETHET0 MEPUOI0B (B paMKax M3yUEHHBIX MoJoKeHul Teopun D. Pesepdopaa), cTpoeHHe mpocTenmx
MOJIEKYII.
2. B 1IeHHOCTHO-OpHUEHTAIIMOHHOM cdepe:
* aHAIM3UPOBATH U OLIEHUBATH MOCJEICTBUS IS OKPYXKAIOIIEeH cpeibl ObITOBON U MPOM3BOACTBEHHOH I€ATEILHOCTH YE€TIOBEKA, CBSI3aHHOM ¢ epepaboTKoi
BEIIIECTB.
3. B TpynoBoii ciepe:
* IPOBOJIUTH XUMHUYECKUN IKCIIEPUMEHT.
4. B chepe 6€30MaCHOCTH KU3HEIEATESILHOCTH .
* OKa3bIBaTh MEPBYIO MIOMOIIb IIPH OTPABIEHUSIX, 03KOTAX M IPYTHX TPaBMaX, CBI3aHHBIX C BEIIECTBAMU U JIA0OPATOPHBIM 000PYIOBAHUEM.

Conep:kanue y4eOHOro npeamera
OcHOBHbBIE NOHATHSI XUMUH (YPOBEHb AaTOMHO-MOJICKYJISIPHBIX NPeICTABJICHUI)
[Tpenmer xumun. MeTo/ 16 TO3HAHUS B XUMUU: HAOIIOIEHUE, SKCIIEPUMEHT, U3MepeHue. VICTOUHNKHN XUMHUECKOH HHPOpMAITH: XUMUYecKas IMTeparypa,
Nurtepuer.

16



Uuctele BemecTBa U cMecu. Ounctka BemecTs. [IpocTeie n cioxkHble BemecTBa. MeTamibl 1 HeMeTaulbl. XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa. 3HAKH
XUMHUYECKHX 3JEMEHTOB. XUMUUecKas ¢popmyna. BareHTHOCTh XuMudeckux 3meMeHToB. CocTaBieHue (GopMysn OMHAPHBIX COEAMHEHHUH MO BaJICHTHOCTH aTOMOB
XUMHYECKHX 3JIEMEHTOB U OMpeiesieHne BAJICHTHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB 110 opMysiaM OMHAPHBIX COEAMHEHUH.

OtHocuTenbHass atoMHass Macca. OTHocuTeNnbHasE MOJEKyJsspHas Macca. MaccoBas J10Ji1 XMMHUYECKOrO 3JIEMEHTa B CJIOXKHOM BellecTBe. KoianuecTBo
BemecTBa. Moib. MomsipHast Macca ¥ MOJISIPHBIN 00BEM.

@u3nyecKue SIBICHUS W XUMUYECKUE peakuuu. IIpu3HaKuM M ycloBUS NPOTEKAHUS XHMUYECKUMX PpEaKUMH. 3aKOH COXPAHEHHs MacChl BELIECTB IIPU
XUMHUYECKHX peakiusax. XuMmudyeckue ypaBHeHHUs. KoapPUIMEeHTh B ypaBHEHUAX XUMUYECKUX pEaKUUi KaK OTHOIICHHS KOJMYECTBA BEUIECTB, BCTYMAIOMINX U
oOpa3yromuxcs B pe3yjibTaTe XUMU4ecKoi peakiuu. [Ipocreiinme pacuérsl 10 ypaBHEHUAM XUMUYECKUX PEAKIU.

OcHOBHBIE KJIacChl HEOpraHUUYECKUX coequHeHni. HomeHnknarypa Heopranndeckux Beuiects. Kucnopoa. Bo3nyx. ['openne. Oxcunbl. OKCHIbI METAIOB U
HemeTayuioB. Bomopoa. Boma. Ouuctka Boabl. Aspanus BoAbl. B3ammojeicTBue BOABI ¢ OKCHJIaMU METaUIOB U HeMmeTaioB. Kuciorel, kinaccuduxanus u
CBOICTBa: B3aUMO/JICHCTBHE C METalIaMU, OKCUAaMH MeTauioB. OcHOBaHMsI, Kiaccu(UKaIisa U CBOMCTBA: B3aUMOICUCTBUE C OKCUAMH HEMETAJIOB, KUCIOTaMHU.
AMdoteprocTsb. Kuciorno-ocHoBuble unHaukatopsl. Conu. Cpemnue conu. B3aumoneicTBue coneil ¢ MeTalaamH, KUCIOTaMu, mienodamu. CBs3b MEXIy
OCHOBHBIMM KJIaCCAMH HEOPraHUYECKUX COCIMHEHUMN.

[lepBoHayasbHbIE IPEACTABIECHUS O €CTECTBEHHBIX CEMENCTBAX (IpyMnax) XUMUYECKUX IEMEHTOB: I11€JI0YHbIE METAJLJIbl, TAJIOTEHBI.

Ilepuoguyeckuii 3aKoH U MepuoOINYECKas cucTemMa xumuieckux djaemMeHToB /[. U. MenaeseeBa. CTpoeHnue BenecTsa

Ilepuonnueckuii 3akoH. VicTopust OTKpBITHSA IEPUOAUYECKOTO 3aKOHA. 3HAYEHHE EPUOANUECKOr0 3aKOHA JJIsl pa3BUTHUS HAYKH.

[lepuonnyeckass cucreMa Kak €CTECTBEHHOHAyyHasl KJacCH(PHUKAIMA XMUMHUYECKHX OJJIEMEHTOB. TaOimmyHas (opma mpeacTaBieHUs KiacCUpUKAIUH
XUMHYecKuX 31meMeHToB. Ctpykrypa Tabmuusl «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa». dusznueckuil CMBICT MOPSIAKOBOTO
(aroMHOr0) HOMEpa, HOMEpPA NEpHOa U HOMEpa I'PYMIIbI (JIsl 3JIEMEHTOB A-TpyIi).

Crtpoenue aroma: apo M 3JIEKTpoHHas o0osouka. CocTaB aTOMHBIX sifiep: MPOTOHBI U HEHTpoHbl. M30TOmBl. 3apsa aTOMHOTO sApa, MacCoOBOE YHUCIO U
OTHOCHTEJIbHAS aTOMHasi Macca. DJIeKTpOHHast 000JI04Ka aToMa. DIEKTPOHHBIE CJIOM aTOMOB 3JIEMEHTOB MaJIbIX MTEPHO/IOB.

XHUMHYECKas CBA3b. DIEKTPOOTPULIATENIBHOCTL aTOMOB. KoBaneHTHas HenosisipHas U noJisipHasi cBsi3b. MloHHas cBsA3b. BaneHTHOCTH, CTENEHb OKHUCIEHUS,
3aps UOHA.

MHoroo0pa3ue XMuMH4YECKHX peakuui

Krnaccudukanys XuMHUYECKUX PEaKIUil: peakliui COeIMHEHUs, Pa3JIoKEHUs, 3aMELIeHHs, OOMEeHa, SK30TepPMHUECKHE, IHAOTEPMUYECKUE, OKUCIUTENbHO-
BOCCTaHOBUTEJIbHbBIE, HEOOpAaTHUMbIE, OOpaTUMBIE.

CKOpOCTh XMMMUYECKUX peaklnid. PakTOpBl, BIUSAIONINE HA CKOPOCTh XUMUYECKUX PEAKIUI.

PacTBOpBI. DnekTponuTHuecKas IUCCOLMALNSA. DJIEKTPOJIATBI M HENIEKTPOJINThl. KaTHOHBI M aHMOHBI. [lucconmanus coseld, KUCIOT U OCHOBAHHMH B
BOJIHBIX pacTBOpax. Peakiiuu MOHHOro 0OMeHa B pacTBOPAX JIEKTPOIUTOB.

MHoroo0pa3sue BewecTs

EcTtecTBeHHbIE ceMelcTBa XUMHYECKHX JJIEMEHTOB METAJUIOB M HeMeTaisioB. OOmias XapakTepUCTHKa HEMETAlJIOB Ha OCHOBE HUX TMOJOXEHHS B
NEepUOINYECKOi cucTtemMe. 3aKOHOMEPHOCTH M3MEHEHUsS] (PU3UUECKUX U XMMHUYECKHX CBOMCTB HEMETANIOB — MPOCTHIX BEUIECTB, UX BOJAOPOAHBIX COEIMHEHUH,
BBICHIMX OKCHJIOB M KMCIIOPOACOIEPKAIINX KUCIOT HA IPUMEPE FJIEMEHTOB BTOPOIO U TPETHETO MEPHOJIOB.

OOmiast XapakTepUCTUKa METAJUIOB HAa OCHOBE UX TOJIOKEHHUS B NMEPHOAMYECKON CHUCTeMe. 3aKOHOMEPHOCTH HM3MEHEHHUS (PU3NYECKMX U XMMHUYECKHX
CBOICTB METAJJIOB — MPOCTBIX BELIECTB, UX OKCUIOB M THAPOKCHAOB HAa IpPHUMEpPE 3JIEMEHTOB BTOPOTO U TPEThEro MepuojoB. AMGOTEpHbIE COECTUHEHUS
amoMuHus. O0I1as XapakTepUCTHKA JKelle3a, ero OKCUA0B U THIPOKCUIOB.
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JKcnepuMeHTaIbHAasl XUMHUSA

Ha wusyuyenue »Toro pasjuena He BBIACNAETCS KOHKPETHOE BpEMs, MOCKOJIBKY XUMHUYECKHMH SKCIIEPUMEHT SIBISETCS 00s3aTeNIbHON COCTaBHOM 4acThiO
KaXJI0OTO U3 pa3eiioB MporpaMmbl. Paznenenue 1abopaTopHOro SKCIEpUMEHTa Ha MPAaKTUYECKUE 3aHATUS U TaOOpaTOPHBIE OIBITHI M YTOUHEHHE UX COAEPIKaHUS
IPOBOJATCS aBTOpPaMU pabOUYMX MPOrpaMM IO XMMHHU JUII OCHOBHOM INIKOJIBI. BapumaHT KOHKpeTH3allMu XMMHUYECKOTO SKCHEPUMEHTA U PaCIpe/ieIeHUs] ero Mo
yueOHBIM T€MaM MPUBEIEH B MPUMEPHOM TEMATHYECKOM IJIAHUPOBAHHUU.

Pabouast mporpamMmma mocTpoeHa Ha OCHOBE KOHIICHTPUYECKOTO MOAX0/a. ITO JTOCTHTACTCS MMYTEM BBIWICHCHUS TUAAKTUYCCKOW €AMHHIIBI — XUMHUYECKOTO
JJIEMEHTa — M B JTAJILHEHINIEM YCIIO)KHEHUHW W PACIIUPEHUM €€: 3/IeCh TAKOBBIMU BBICTYIAIOT ()OPMBI CYIICCTBOBAHHS (CBOOOJHBIC aTOMBI, IIPOCTHIE M CIOXKHBIC
BEIIECTBA). B mporpamMme y4uThIBaeTCS pean3anus MEXKIIPEIMETHBIX CBsi3el ¢ KypcoM (usuku (7-8 kiacc) u Ouonoruu (6-8 Kiaccel), rie 1aeTcs 3HAKOMCTBO CO
CTPOCHHEM aTOMa, XUMUYECKON OpraHu3aIiei KIETKH U IpoIieccaMu 0OMEHa BEIECTB.

OcHoBHOM (opmoii opraHuzanuu yueOHOro Tmpollecca SIBISETCA KIACCHO-ypOuyHas cucTeMa. B KauecTBe OMONHHUTENBHBIX (OpPM OpraHu3aluu
00pa30BaTEeILHOTO TPOIECCa HCIONB3YETCS CHCTeMa KOHCYJIbTAI[MOHHOW IOANCPIKKH, WHIUBUAYAIBHBIX 3aHSATHH, CaAMOCTOSTENIbHAs paboTa ydaImxcs C
UCIIOJIb30BAHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH.

[Ipeobnanaroreii GopmMoii KOHTPOIIS BHICTYIAIOT MUCEMEHHBIN (CAMOCTOATENbHBIE U KOHTPOJIbHBIE pabOThI) M YCTHBIN ompoc (codeceoBaHue).

Pasnen 2. Copep:xkanne yueoHoro kypca « XUMMUSA 9 KITACC».

Pasnen HazBanue pa3znenos KomnuuecTBo yacos
1 Beenenue. O01mas xapakTepUCTHKa XUMUYECKHUX DJICMEHTOB U XUMHUYECKHUX PEAKITUH. 10
2 MeTamisl 19
3 HemeTamier 27
4 O060011eH1Ee 3HAHUH IO XUMHUH 32 KypPC OCHOBHOM IITKOJIBI. 10
o) Peszepn 2
Huroro 68

Pa3nen 3. TemaTuueckoe nNJ1aHUPOBaHUE

Ne Obm1ee KonuaectBo KonngectBo mmanupyeMbIx
KOJINYECTBO KOHTPOJIBHBIX CaMOCTOATECIIbHBIX pa60T
HanmMeHoBaHMe pa3iesioB U TeM

4acoB Ha pabot
M3y4eHHUE

1 BBenenue. OOmiasi xapakTepuUCTHKAa XUMHUYECKHUX AJIEMEHTOB U XUMHUYECKUX 10 1 -

pEeaKInii.
2 MeTtaJibl 19 1
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3 | Hemeramisl 27 1

4 | O6o0nIeHne 3HaHUK 0 XUMUH 3a Kypc ocHOBHOM 1Kokl [Tonroroska k ['MA. 10

5 | Pe3epn 2 1
HTOIO 68 4

I[lnanupyeMble npakTU4YecKkue padoThl O Kypey «Xumus 9 kiace

Tema Kou-Bo IpakTHyeckne padboThl.
4acoB
Beenenue. O01mas xapakTepucTUKa XUMAYECKHUX JIIEMEHTOB U 10
XMMHYECKUX PEAKIUM.
Mertaiibsl 19 [T/p Ne 1. « OcymiecTBIeHHE HEMOYKH XMMHUYECKUX TIPEBPAIICHHUI
I1/p No 2. «Ilony4yeHue v CBOICTBA COEAMHEHUN METAIIJIOBY
Hemeramibt 27 I[1/p Ne3. DkcniepuMeHTaNbHBIE 331249 110 TeMe «[loarpymnma
KHCIIOpOJia»
I1/p Ne 4 «Ilonyuenue, cobupanue u pacrio3HaBaHHUE Ta30BY
O06o0uIeHre 3HaHMI IO XUMHUH 32 KYpC OCHOBHOH IITKOJIBI. 10
IToaroroska x 'A.
Peseps 2
HrTOoro 68
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KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHME xypca «Xumun 9 kiaace»

No

n/n

HanmenoBanmne Pa3aciioB U TCM.

,Z[aTa IMPOBCACHUA

IIpUMEYaHnC

IJ1aH

dakr

Tema 1. BBEJIEHHE. OBIIAS XAPAKTEPHCTHKA XUMHYECKHX 2JIEMEHTOB H XHMHYECKHUX PEAKIIHHU (10 uacos)

1 Ilpaguna nogedenus 6 kabuneme xumuu u Ha ypokax xumuu. Hucmpykmasic no

Th, OT. (Mucmpykyus Ne 12).
XapakTepUCTUKAa XMMUYECKOT0 3JIEMEHTAa METaJlla HA OCHOBAaHUM €r0 IOJI0KCHHUS B
Ilepuonnueckoi cucreMe xuMuyeckux iemenToB /.M. Menpaeneesa.

2 | XapakTepuCcTHKa XUMHUECKOTO AJIEMEHTa HEMETallla Ha OCHOBAHUH €T0 MOJIOKEHHS B
Ilepunonnueckoi cucreMe xuMuyeckux iemenToB /.M. Menpaeneesa.

3 | XapakTepHcTHKa XUMHUYECKOT0 3JI€MEHTA [0 KMUCIOTHO-OCHOBHBIM CBOMCTBaM
00pa3yeMbIX UM coeMHEHUH. AM(pOTEpHbIE OKCHJIbI U THAPOKCH/IBI.

4 | Ilepuoaunueckuii 3akoH u Ileproanueckas cuctema XuMuieckux snemMenton .M.
Menzeneesa

5 | XuMmuueckas opraHu3aius Npupoisl

6 | Knaccuukanus XuMuuecKux peakuun

7 CKOpOCTh XUMHUYECKOMN peaKIuu

8 |Karammusarops! n kaTanmu3

9 | O606menne u cucTeMaTu3alus 3HaHui 1o Teme «O01as XapaKTepruCcTUKa XUMU-

HECKUX JIEMEHTOB U XUMHUYECKHUX PEAKIHiD»

10 | KonrponbHas padota Ne 1 mo Teme «O0mas XxapakTeprucTHKa XUMUIECKHAX AIIEMEHTOB

U XUMUYECKUX pEaKIuii»
Tema 2. METAJIIBI (19uacos)
11 ITonoxenue meramios B [lepuoanueckoit cucreme JI.M. Menneneesa u cTpoeHue ux
aTOMOB
12| dusnueckue cBOCTBa METANIOB
13 CnuaBbl

14 | XuMuyeckue CBOWCTBA METAIIJIOB

15 |IlonydeHue MeTaaoB

16 | Kopposus meramion

17 | IlllenounHble METAIIBI




18

CoenuHeHHs MIETOYHBIX METAIIOB

19 | Bepumunii, MarHui M METOYHO3EMEIbHBIC METAILIBI
20 [ Coenunenus mea0YHO3EeMENbHBIX METAIIIIOB
21 | AmoMuHMI
22 | Coenunenus arroMUHUS.
23 [ Kenezo
24 | CoequHenus xene3a +2,+3 ux KauecTBEHHOE onpeAcicHue. I eHeTnuecKue psbl
Fe "%y Fe '3
25 | [Ipaktruueckas padota Nel «OcymiecTBiaeHHE IIEMOYKH XUMHUYECKUX IPEBPAIICHU».
26 |[IIpaktuueckas padora Ne2 «IlonmydeHune u CBONCTBA COSAMHEHHUI METAILIIOBY.
27 |Pemrenue 3a1a4 Ha TEOPETHUSCKUN U MIPAKTUYECKUH BBIXOJT TPOAYKTA PEAKITUH.
28 | O0o001enne 1 cucTeMaTU3aIHs 3HAHUH 110 TeMe «MeTaIbDy.
29 | KontponbHast padora Ne 2 o Teme «MeTaibhy.
Tema 3. HEMETAJLIBI (27 uacos)
30 | Hemeramnsl: aTOMBI 1 IpocThIe BemmecTBa. Kuciaopom, 030H, BO3IyX.
31 | Bomopon.
32 | Boma. Boaa B »xHU3HH yelIOBEKA.
33 [T anorensr.
34 | Coenunenue ranoreHos.
35 [Tomyuyenue ramorenoB. buonornueckoe 3HaUeHNE U PUMEHEHHUE TaJIOTEHOB U UX CO-
CAMHCHHU.
36 | Kucmopon.
37 [Cepa
38 | Coenuuenwst cepbl
39 [ Cepnas kucnota kak 31meKTpoauT. Coiau cepHON KUCIOThI
40 | Cepnast KUCIIOTa KaK OKUCIIUTENb. [lonydeHne u mpuMeHeHUe CEpHOM KUCIOTHI
41 | Azot
42 | Ammuak. Conu aMMOHHUS.
43 | Oxcuast azota (II) u (IV). A30THast KUCIOTA KaK AJIEKTPOIUT.
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44

ABOTHas KHCJI0TA KaK OKHUCIIUTEND.

45 | Conu a30THOM KUCTIOTBHI.

46 | Docdop u ero coeqMHEHUS

47 | Yraepon

48 | Okcunsl yriaeponaa

49 | YronbHas KUCJIOTA U €€ COJIU

50 | Kpemuwnii

51 | CoenuHeHust KpeMHUS

52 | CunukaTtHasi MPOMBITIIIEHHOCTh

53 [IIpaktuueckas pabora Ne 3 DkcnepuMmeHTalbHble 3agaud 1o Teme «lloarpymnma
KHCIIOPOJIa»

54 [IIpaktuueckas padora Ne 4 «[lonydyenue, coOupanue U pacro3HaBaHUE Ta30By.

55 | O6o01eHue 1 cucTeMaTr3alus 3HaHui mo Teme «HemeTtamb

56 | Kontposbhas padora Ne 3 mo teme «HemeTamib

Tema 4. ObOLJEHHE 3HAHHHU 34 KYPC HIKOJIBI. (12 uacos)

57 | Ilepmonnueckas cuctema /I . . Menneneena.

58 [ Ctpoenmne aroma XUMHUYECKOTO IEMEHTA.

59 | Buabl xuMHuecKux CBsI3€d M TUIIBI KPUCTANIMYECKUX PEIIeTOK. B3anMocBs3b
CTPOEHUS 1 CBOWCTB BEIIECTB

60 [Knaccuduxarms XxuMudecKuxX peakiuil mo pa3inyHbsIM npusHakaMm. CKOpoCTh
XUMHYECKON peaKIiu

61 |Heopranndeckue BemecTBa, MX HOMEHKIIATYpa U KilacCH(pHUKAIHS.

62 |Heopranudeckue BemecTna, iX HOMEHKIJIATYpa U Ki1acCu(DUKAITIS

63 | ['enernueckuii psa MeTaia.

64 |TeneTndeckue psabl HEMETAIUIOB U TIEPEXOTHBIX JIEMEHTOB.

65 |TeneTnueckue psiabl MEPEXOTHBIX YIEMEHTOB

66 | Ypok — ympaxHeHue B pelIeHuH 3a1a4

67 | Ypok ympaxuenue B pemernun OPB

68 | UtoroBelii ypok 3a Kypc XUMHH 9-TO Ki1acca
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Jlureparypa:

Yueonuk — Aprop: O.C.I'abpuensia. Xumus. 9 knacc: yaeouuk-M.: poda, 2019.
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