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1. HACIIOPT PABOYEM [TPOT'PAMMBI YYUEBHOTI'O INPEIAMETA
«XHUMMUS»

1.1 OobaacTb NpuUMeHEeHUs MPOrPAMMBI
Peanmuzanus cpennero o6mero oopazoanus B npeaenax OIl CITO mo mporpamme
MOJATOTOBKM CIEMUAIIMUCTOB CPEAHEro 3Be€Ha 1o chenuanbHocTd «15.02.19
CBapounoe npou3BoacTBo» B coorBeTcTBUU ¢ PI'OC CIIO no cneuuaibHOCTH
«15.02.19 Csapounoe mpou3BOACTBO», ¢ yduetoM TpebdoBanuit ®I'OC cpemnero
obmero o0pa3oBaHuUs, YTBEPKICHHOTO MpukazoM MwuHoOpHayku Poccum ot
17.05.2012 Ne 413 ¢ wu3MEHEHHSIMH, BHECEHHBIMH NpPHUKa30M MuHucTepcTBa
npocBelienust Poccuiickoit @enepanuu ot 12 aBrycra 2022 r. Ne732 u ot 27
nexadbps 2023 r. Nel1028, u deaepanbHOi 00pa3oBaTeIbHON MPOTPAMMBI CPETHETO
obmero oOpa3oBaHUs, YTBEPKIECHHOW MpUKa3oM MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepanuu ot 18 mast 2023 1. Ne 371.

1.2 O0mas xapakTepuCcTUKA y4eOHOro npeaMera « XuMHUsD)

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK WUIpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMU, B CO3/IaHUU HOBOW 0a3bl MaTEpUAIbHON KYJIbTYPHI.
TecHO B3aUMOJEHCTBYS C JPYTMMHU €CTECTBEHHBIMHM HayKaMHu, XUMHUS CTala
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
Tpyda M KHU3HU Kaxaoro ujgeHa ooOmectBa. CoBpeMeHHass XUMHS Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMI HallpaBjieHa Ha pELICHUE
MI00ANBHBIX TIPOOJEM YCTOMYMBOTO PA3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM,
HHEPreTHYECKOH, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B coorBercTBUMM ¢ 00mMMHU LEISIMH W TNPUHIMIAMH CPETHEro O0OIIero
obpasoBanus coaepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyJarouuxcsi, HEOOXOJIMMYI0O MM Ui  BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B IKU3Hb COLMYMA, IPOJOJIKEHUS
00pa3oBaHMs B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTraBnsilomMMHA ~ MpeaMeTa  «XUMUSD» — ABISIIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOmas v HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHWH MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHUEM 3HAHUW U3 OONIeH XUMUM) U
OPTaHUYECKON XUMHH.

[Tox HOBBIM yrJIOM 3peHHs B TmpeaMmeTe «XuMmus» 0a30BOTO YypPOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (AaKTOJIOTHUECKHE CBEIACHHS O BEIIeCTBaX U
XAMHUYECKOU PEAKIIUU.

Enunasg cucrema 3HaHWN O BaKHEWINMX BEUIECTBAX, UX COCTABE, CTPOEHUU,
CBOWMCTBaX M NPUMEHEHHH, & TAKXKE O XMUMHUYECKHX PEAKLUMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 kmaccoB
AIIEMEHTAMH COJICPKAHUS, HMEIOIHUMHU KYyJIbTYpOJIOTHUYECKUA W MPUKIATHOU
XapaxkTep.



1.3. Hean uzyyeHust yaeOHOro npeamMera XuMus

['TaBHBIMU LIETIAMH U3YYEHUS TIpeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10-11
KJI.) SIBJISTFOTCSL:

1. QopMupoBaHue CUCTEMbl XMMHYECKHMX 3HAHUA Kak BaKHeHIIen
COCTAaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOM JieKat
KITIOUEBbIC TOHATHSA, (DyHIAMEHTAIbHBIC 3aKOHBI M TEOPUM XHMHH, OCBOCHUE
A3blKa HAyKd, YCBOCHHE W TIOHHMMaHUE CYIIHOCTH JOCTYIHBIX OOOOIICHHMI
MHUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIICHHE C HCTOpUEH HX pa3BUTUS U
CTAHOBJICHUS;

2. popmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BCIECTB M XUMHYECKUX DPEaKInuid, HEOOXOMUMBIX [JIi TPUOOPETCHHUs] YMEHUU
OPUEHTHUPOBATHCA B MUPE BEIIECTB U XMUMHUYECKUX SBJICHHM, UMEIOIIHUX MECTO B
IPUPOJE, B MPAKTUUECKOU U MOBCETHEBHOM KU3HU;

3. pa3BUTHE YMEHUHN U CIIOCOOOB AESATENBHOCTH, CBA3AHHBIX C HAOIIOACHUEM
U 00BSICHEHUEM XUMHUYECKOT0 3KCIIEPUMEHTA, COOJII0OIEHUEM MPaBHII 0€30I1aCHOTO
oOpaleHus ¢ BelleCcTBaMHu.

4. apmanrtauus OOydYaroUUMXCsi K YCJIOBHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS
Mupa, (opMUpOBaHME MHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HCHHBIX CUTYAIUsAX, CBSI3aHHBIX C BEIICCTBAMU U UX
IPUMEHEHUEM;

5. QopmupoBanue y OOyYaronmuxcsi KIIOUEBBIX HABBIKOB (KJITFOYEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAUCHUE [JISi Pa3IUYHBIX BHJIOB
JeSITEIbHOCTH: pelleHusl mpo0jeM, oucKa, aHaln3a U 00paboTku MHGPOpMAIUH,
HEOOXOAMMBIX [JIs MPUOOpPETEeHUs OmbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHMM XHWMHHM, a TaKXke g OUEHKHM C TO3ULUN
HKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
MPOLIECCOB HAa OPTraHU3M YEeJIOBEKa U IPUPOIHYIO CPELY;

6. pa3BUTHE MO3HABATENbHBIX UHTEPECOB, MHTEJUIEKTYAJIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN 00YyHAOIIMXCSI: CIOCOOHOCTH CaMOCTOATEIBLHO IPUOOPETaTh HOBBIE
3HaHMS 10 XMMUU B COOTBETCTBUHU C KU3HEHHBIMHU MOTPEOHOCTSIMHU, UCTIOIb30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA M aHalIu3a y4yeOHOH U
HAYYHOMOMYJISIPHON HH(POPMAIIMHA XUMUYECKOTO COICPKAHUS;

7. ¢opMupoBaHWE U pa3BUTHE Y OOYYAIOIMMUXCA AaCCOIUATUBHOTO U
JIOTHYECKOT0 MBIIIJICHHUs, HaONI0AaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, IPU MJIAHUPOBAHUH U MPOBEACHUN
XUMHYECKOT0 SKCIIEPUMEHTA;

8. BOCIUTaHHE Y OOyYalolUXcsi YOEXKIEHHOCTH B TyYMaHUCTUYECKOH
HAIPaBJICHHOCTH XUMHUH, €€ BaXXHOW POJM B PEHICHUH IIOOAIBHBIX MpOOJieM
pPalMOHATBHOTO MPUPOIOIOIH30BAHUS, TONOJHEHUS YHEPIEeTUUYECKUX PECYPCOB U
COXpaHEHUs MPHUPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOAMMOCTH OEpeKHOIO
OTHOIIEHHUSI K MPHUPOJE M CBOEMY 3/I0POBbIO, a TaKXKe MPUOOPETEHHUs OIbITa
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HCIIOJIb30BaHUS ITOJIYYCHHBIX 3HAHUU A1 MIPUHATHA T'PAMOTHBIX peIHeHI/Iﬁ B
CUTyaluiax, CBJA3aHHbIX C XUMHUUYCCKUMU ABJICHUAMUA

1.4 Mecto y4yeOHOro npeamera « Xumus» B cTpykrype OII:

VYueOHslif mpeameT «XUuMHUsD ABIAETCS Y4eOHBIM IPEIMETOM 0053aTeIbHON
npeameTHonr ooOmactu  «EctectBennpie Haykm»y DPI'OC  cpegHero ooOmiero
oOpasoBaHws.

B yuyeOHOM mu1aHe o0pa3oBaTeabHONW MPOTpPaMMbl YUEOHBIA TMPEAMET
«XUMHUSD» BXOJUT B COCTaB 00111€00pa30BaTEIbHOTO IIUKJIA.

[Ipu sToM u3yuyeHHe y4yeOHOro mpeaMera «XHUMHUS» HPEAYCMOTPEHO Ha
©a30BOM YpPOBHE U HAIIPABIIEHO HA TOCTUKEHUE JTMUHOCTHBIX, METAIIPEIMETHBIX U
IPEIMETHBIX Pe3yJIbTaTOB.



2 IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O
HPEIMETA «XUMMUSA»

JINMYHOCTHBIE PE3VJIbTATHI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHSI MPEAMETa «XUMHUS» OTPAXKAIOT CHOPMUPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M NPAKTHUYECKON MJEsTeNbHOCTH OO0y4aromMxcs [0 peaau3aluu
NPUHATHIX B 00IIECTBE IIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHUS:

0CO3HaHMS 00YYAIOMIMMUCS CBOMX KOHCTUTYLMOHHBIX MpaB M 00sS3aHHOCTEH, YBa)KEHUS
K 3aKOHY U IIPaBOIOPSIKY;

MPEACTABICHUS O COIMAIBHBIX HOpPMax M MpaBUiIaX MEXIUYHOCTHBIX OTHOIICHUHM B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUECKOM NESTEIHLHOCTH MPU CO3/1aHUH YUEOHBIX TPOEKTOB,
pelieHny yueOHbIX U M03HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY M apryMEHTBI
JIPYTUX IPU aHAIHU3€ PAa3IUYHbIX BUJIOB YU4EOHOH eATeNbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIHI0 OTE€YECTBEHHOM
XUMUU;

yBaXKEHHsI K TMpOIecCy TBOpYECTBa B OOJACTH TEOPHUHM M MPAKTHYECKOrO MPUMEHEHMUS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTH)KCHUS HAYKU €CTh Pe3yibTaT UIMTEIBHBIX HAOIIOICHUH,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TIOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

WHTEpeca W I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHHU U TMOCIEAYIOIIEM AaHAJIU3e
nH(GOpPMaLIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHONW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOr0 MOBEICHHS;

CIIOCOOHOCTH OIIEHMBATh CHUTYAllMH, CBS3aHHBIE C XUMHYECKHUMH SIBICHUSMHU, H
INPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSCh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TFOTOBHOCTH OLIEHMBAaTh CBOE IOBEIECHHE M IOCTYNKM CBOMX TOBAPUIIEH € MO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN STUX TOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbA:

MOHMMAaHMs IIEHHOCTEH 370poBOoro u Oe3zomacHOro obpasa XHM3HHM, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOMroicHHs paBuil OE30MacHOTO OOpalleHusi ¢ BEIIeCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYAOBOU JI€ATEIBHOCTH;

MOHUMAHUS I[IEHHOCTH TMPAaBWUJI WHAWBHUIYaTbHOTO M KOJJICKTUBHOTO 0€30I1acHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHUS TOCJEICTBUN W HEMPHUITHS BPEIHBIX MPUBBIUCK (YHMOTPEOICHUS aTKOTOJIA,
HapKOTUKOB, KYpEHUS;

5) TPy10BOr0 BOCIIUTAHHSA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEI0BAaTENbCKOW JEeSATENbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUYECKOH U APYruX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYacTH€ B pEIIEHWHM MPAKTHUYECKUX 3a/lad COLHUAIBHOU
HAPaBIEHHOCTH (B paMKaX CBOETO KJIAcCa, MIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3yudeHHUI0 Mpodeccuil pa3audHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUs K TPYAY, JIOAM TPYyJla U Pe3yJbTaTaM TPYAOBOU AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUAYAIBHONW TpPAaEeKTOpUHU OOpa30BaHMS,
Oynymeil mpodeccuu u peaau3aluuy cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTpEOHOCTEN 00IIeCTBa;

6) 3K0J10rM4YecKOro BOCIMTAHMS:

9KOJIOTHYECKH 11€71€CO00pa3HOr0 OTHOMIEHUS K IPUPOJIE, KAK UCTOUYHUKY CYIIIECTBOBAHHUS
JKU3HU Ha 3eMIie;

MOHUMAHHUS TJI00ATBHOTO XapaKTepa YKOJIOTHUECKUX TPOOIIeM, BIUSHIS IKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJIHON U COLIMATIBHOM CpEbI;

OCO3HaHUs HEOOXOIUMOCTH UCIIONB30BaHUS JOCTHKCHUI XUMUH JIJISl PEIICHUS BOIIPOCOB
PalMOHATIBHOTO IPUPOAOIOIB30BaHNS;

AKTUBHOI'O HENPUATUS AEHCTBUHM, NMPUHOCALIMX BpPE OKPYKAIOLIEH NMPUPOAHON CpeEXE,
YMEHHMsI MPOTHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JEUCTBUN U NPENOTBPALLATD UX;

HaJu4usl Pa3BUTOrO SKOJOTMYECKOTO MBIIUIEHUS, HKOJIOTUYECKON KYJIbTYphI, OIbITA
JEATETbHOCTH  SKOJOTUYECKOW HAIpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMMH B
MO03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIBLHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

Cc(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPaKTUKH;

MOHUMAHUS CreUu(DUKN XUMUU KaK HayKH, OCO3HaHHsS €€ poilu B (HOPMHUPOBAHHUH
PalMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHNHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXkKarolleM
MHUpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH WU
pelIeHny mpodsieM COXpaHEeHUs IPUPOJAHOTO PABHOBECHS;

yOexKAEHHOCTH B 0CO00H 3HAYMMOCTH XWUMHH JUIsi COBPEMEHHOH NMBHIM3AIMU: B €€
T'YMaHUCTUYECKON HaIPaBJICHHOCTH W BAXKHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepuaIbHOMN
KYJIBTYPBI, PEHICHHH TI00ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTWYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00ecreYeHnn yCIOBHI yCIIEUITHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KHU3HU KaXKIOTO WiIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJIOB I[IO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTU HCIIOJIb30BAThH IOJIydaeMble 3HAHUS s
aHanmu3a U OOBSCHEHMS SIBICHHH OKPYXKAIOIIEr0 MHUpa M MPOUCXOIAIMIMX B HEM H3MEHEHHH,
YMEHHUsI JieJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C LEJbIO MOIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XHUMHUYECKHE 3HAHUS [UIs pelleHus
po0JieM B PeaTbHBIX )KHU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MMO3HAHUIO U UCCIIEI0OBATEIbCKON NEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEINPEPHIBHOMY OOpa30BaHMUIO M CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHMM 10 XMMHM B COOTBETCTBHUM C YKU3HEHHBIMHU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyla B pasIuuHbiXx cdepax mpodeccrnoHambHON
JeATEIbHOCTH

METAIIPEJMETHBIE PE3VYJIbTATHI

OBJaieHHe YHUBEPCAJIbHBIMY NMO3HABATEIbHBIMY 1€HCTBUAMM:

basoevle nocuueckue Oeticmeus: caMOCTOATENBHO (HOPMYIHPOBATh U AKTYaIU3UPOBATH
npoOiieMy, BCECTOpPOHHE €€ paccMaTpuBaTh, ONPENCNISATh LEIH JeATCIbHOCTH, 3a/aBas
napameTpsl W KPUTEpUHM HX JOCTHIKEHHUS, COOTHOCHTHh pEe3yJbTaTbl JEATEIBHOCTU C
MOCTaBJICHHBIMHU IIEJISIMU; HCIIOJIb30BaTh IPU OCBOCHUHM 3HAHUM NPUEMBI JOTUYECKOTO
MBIIUIEHNS — BBIJCIATh XAPAKTEPHbIC NPU3HAKK NOHATHN M yCTAHABIMBATh UX B3aHMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIUE TMOHSATHUS JJISI OOBSICHEHHUS OTICNBHBIX (DAKTOB W SIBJICHUI;
BbIOMpaTh OCHOBAaHUSA M KPUTEPUU JUIsl KiIacCU(PUKAIUU BEUIECTB M XUMHUYECKHX PEaKLIUid;
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YCTaHaBIMBATh MPUYMHHO-CIEACTBEHHBIC CBA3M MEXJYy H3y4aeMbIMU SIBIICHUSMH; CTPOUTH
JIOTUYECKHE pacCykIeHusi (MHAYKTUBHbIE, JEIYKTUBHbIE, 10 AaHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIHUPOBATH BBIBOJIBI U
3aKJIIOUYEHUs; MPUMEHSTh B IMpOLIeCCe MO3HAHMSA, HUCIOJb3yeMble B XHUMHHM CHMBOJIMYECKHE
(3HAKOBbIE) MOJIENH, MPEoOPa3OBHIBATH MOJENbHBIE MPEACTABICHUS — XUMHUYECKHH 3HAK
(cUMBOJ) 3J€eMeHTa, XuMudeckas ¢GopMylia, ypaBHEHHE XUMHUYECKONW peaKkiuu — MpU pelieHrun
yu4eOHBIX TMO3HABATENBHBIX M TNPAKTHYECKUX 33Ja4, MPUMEHSITh Ha3BaHHBIE MOJCIbHBIC
MPEJICTaBICHUS] JJIs BBIABICHUS XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BELIECTB U XUMHUYECKHX
peaKuuii.

basosvie uccneoosamenvckue Oeticmeéus: BIAaJeTh OCHOBaAaMH METOJOB HAy4YHOTO
MO3HAHUS BEIIECTB U XUMHUYECKUX peakuuid; (GpopMynupoBaTh IeNd U 3a/la4ll HCCIEIOBAHUSA,
HCIIOJIb30BaTh IOCTABJICHHbIE M CaMOCTOSITENIbHO C(HOPMYIHPOBAaHHBIE BOIMPOCHI B KauecTBE
MHCTPYMEHTA TO3HAHUS M OCHOBBI U1 (POPMHUPOBAHUS THIIOTE3BI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CY)KIEHUH; BIIQZIeTh HaBbIKAMH CAMOCTOSITEILHOTO IUIAHUPOBAHUS U
IPOBEICHUS YUEHHUYECKUX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOAATh 32 XOJIOM
MpoIiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3yabTar, (HOopMyIupoBaTh OOOOIICHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIIATH 00OCHOBAHHBIH
OT4éT O TpOJEIaHHOW paboTe; TPHOOpPETaTh OMBIT YYCHHYECKOM HCCIEA0BATEIbCKON U
IPOEKTHOHN AEATEIbHOCTH, IPOSBIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIbHOMY TTOMCKY
METOJIOB PELICHUSI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B TTO3HAHMUS.

Paboma ¢ ungopmayueii: opueHTHUPOBATHCS B PA3IUYHBIX HCTOYHMKAX HH(POpPMALUU
(Hay4HO-TIONYyJIsIpHAsl JTUTEpaTypa XMUMHUUYECKOTO COAEpKaHMs, CIPABOYHBIE TTOCOOUS, PECypChl
WNureprera), aHanmu3upoBaTh HHPOPMAIUIO pPA3THYHBIX BHUIOB M (GOpPM MPEICTABICHHS,
KPUTHYECKH OLEHUBaTh €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUMBOCTH; MPUOOPETATh OMBIT
UCIIOJIb30BaHUsT MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH W Pa3IHYHBIX MOUCKOBBIX
CHUCTEM; CaMOCTOATEIbHO BHIOMpATh ONTUMANbHYIO (OpMYy TMpeAcTaBlieHus UHGOpMaLUn
(cxembl, TpaduKy, TUArpaMMBbI, TaOIUIBI, PUCYHKH U JPYTHE); UCIOJIB30BaTh HAYYHBINA S3BIK B
KayecTBEe CpEACTBAa MpH paboTe ¢ XUMHUYECKOH HHQOpMAalMel: MPUMEHITh MEXIpeIMeTHbIE
(pusmueckue m MaTeMaTHYECKUE) 3HAKK M CUMBOJIBI, (POpPMYJIbI, a00OpeBHATypbl, HOMEHKIIATYPY;
HCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

OBJaeHHe YHUBEPCAIbHBIMIA KOMMYHUKATHBHBIMYU YUeOHBIMU A€ CTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TeMbI B XOJI€ AHAIora U/Uiu TUCKYCCHH,
BBICKA3bIBaTh HUJCH, (OPMYITUPOBATH CBOM MPEAIONKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1auu;

BBICTYNIaTh C IPE3EHTALMEN pe3yJIbTaTOB I03HABATEIbHOW AEATEIBbHOCTHU, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU  BBIIOJHEHUH XUMHYECKOIO
IKCIIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHUIO CBOWCTB HM3Yy4aeMbIX BEIIECTB,
peanuzanuu y4yeOHOro mnpoekTa U (OopMynHpoBaTh BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHBIX
UCCIIEIOBaHMI ITyTEM COTTIAaCOBAHMS MO3UIIHI B X01€ 00CYXKIEHUS 1 0OMEHAa MHEHUSIMH.

OBiageHne YHMBePCAJIbLHBIMHU PeryJsiTUBHBIMHU Y4eOHBIMU /1€ CTBUSIMM:

CaMOCTOSITENIbHO TJIAHUPOBATh M OCYLIECTBIIATH CBOIO IO3HABATENIbHYIO AESTEIbHOCTD,
ompezenss e€ UeNu U 3a/add, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyIaraeMblii aITOPUTM JCUCTBUN TIPH BHITIONHEHUHM YY€OHBIX M HCCIEIOBATEIbCKUX 3aJad,
BBIOMpaTh Hanbosiee A(HEKTUBHBIN CIOCOO UX pPEIICHUS C YIETOM TOJYYCHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENIbHOCTM Ha OCHOBE CaMOaHalu3a W
CaMOOLIEHKH.

[MPEAMETHBIE PE3VJIBTATHI

- cOpMUPOBAHHOCTH MPEACTABICHUN O MECTe XUMHUU B COBPEMEHHOH HayYHOW KapTHUHE
MUpa; MTOHUMaHHUE POJIH XUMHUH B (POPMUPOBAHUH KPyro3opa v (hyHKIHOHAIBHON IpaMOTHOCTH
YyeJIoBeKa JJIs pelIeHUs MPaKTUYECKHUX 3a/1a4;

- BJaJIcHUE OCHOBOIOJIAralOIIMMH XUMUYECKUMHU MOHSATHSAMH, TEOPHUSAMH, 3aKOHAMHU U
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3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAaHUE XUMUUECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

- BJAQJCHUE OCHOBHBIMM METOJAMHM HAy4YHOIO IIO3HAHUS, HCIOJIb3YEMBIMHU B XHUMHH:
HaOJI0IeHNEM, ONMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh, OOBSICHSITDH
pe3yNbTaThl IPOBEJCHHBIX OMBITOB M J€NIaTh BBIBOJABI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSThH
METO/Ibl TI03HAHUS NIPU 5 PEIICHNH IPAKTUUECKUX 3aj1ay;

- cOpMUPOBAHHOCTh YMEHHUS /1aBaTh KOJMYECTBEHHbIE OLIEHKH M MPOU3BOIUTH PAaCUEThI
0 XUMUYECKUM (hOpMysIaM U YPaBHEHUSIM;

- BIIQJIcHHE TMpaBWIaMH TEXHHKU O€30MaCHOCTH TMPH HCIOJIB30BAHUM XUMHYECKHUX
BEIIECTB;

- cpOpMUPOBAHHOCTh COOCTBEHHOW TMO3ULIMKM 1O OTHONICHHIO K XUMHYECKOH
uHpOpMaLINH, TTOJIy4aeMON U3 pa3HBIX HCTOUYHHKOB;

- c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYI0O HH(pOpPMAIHIO,
IOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHMKanuu, MHTepHET u
ApYTHUX);

- c(hOpMHPOBAHHOCTb YMEHHH COONIIOATh MpPaBUIa HKOJOTHYECKH LEIeco00pa3zHOro
MOBe/eHNA B OBITY M TPYAOBOM [EATEIbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAenéHHBIX BELIECTB, MOHUMAas cMbich nokaszarens [1IK, moscHsaTh Ha mpuMmepax crocoobl
YMEHBILEHNUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

- Juisi 00y4JaromuXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMHU 3/IOPOBBS: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHMS BEIIECTB M XUMHUYECKUX SBICHUM;

- JUIS CIENbIX W CIIA00BUIANIMX OOYYAIOUIMXCS: YMEHHE HCIIOIb30BaTh pPelbedHO
TOUYCUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins i 3anucu XuMu4yeckux GopMyIL.
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3CTPYKTYPA U COILEPKAHUE YYEBHOI'O IIPEIMETA «XUMMWSA»

3.1 O0bem yuyeOHOro npeaMera « XumMus» U BUAbI y4eOHO padoThl

Bun yueO6Hoii padoThI Oo0bem
4acoB
O0beM paboThI 00Y4aAIONIUXCSH B AKAIeMHYECKHUX YacaXx (Bcero) 78
O0bem paGoTbl 00y4amIMXCA BO B3aUMOJEHCTBHM € 78
npenojaasaresem (Bcero)
B TOM YHCJIE:
JIEKIIUHA 40
71a00paTOpPHBIC 3aHITHS 38
IIpomexyTouyHasi arrecranms B popme
Ne 1 cemectp — npyrue Gopmbl KOHTPOJIS 1
No 2 cemectp — nud.3auer 2
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3.2 TemaTuyecKkni IVIAH U COAEPKAHUE YUeOHOT0 MpPeaAMeTa XUMHUS

TemaTu4yeckue 6J10KH, OcHoBHOe conep:kaHue Oo0bem OcHoBHBIE BH/IBI 1eSITEIbHOCTH
TeMBbI JacoB o0yuaronierocsi
1 2 3 4
Pasnea 1. OBIIASA U HEOPTAHUYECKASA XUMHUSA 30
Tema 1.1. Coneprxkanue JeKIU
Ilepnoanyeckuii 3akon | 1| Xumuyeckuii snemeHT. Atom. COoCTaB aTOMa, U30TOTIBI. PackpsIBaTh CMBICT U3y4acMbIX ITOHATUN
U nepuoauvecKas DneKkTpoHHas 0007104Ka. DHEPreTUYeCKHe YPOBHH, (BBIABIIATH UX XapaKTEPHBIE IPU3HAKN),
cucrema /.. MOAYpPOBHU. ATOMHBIC OpOUTaNH, S-, p-, d-, f-371€MEHTHI. YCTaHABIIMBATh UX B3aUMOCBsI3b. PacKpbIBaTh
MenpnesieeBa. Oco0eHHOCTH pacrpeaeneHus EKTPOHOB IO OpOUTAIISIM B CMBIC] NTepuoudeckoro 3akona /{. 1.
Crpoenne aTroma. aTOMax MaJibIX ¥ OOJIBIIUX MEPUOO0B. DIEKTPOHHAS MeHeneeBa U JIEMOHCTPUPOBATH €TI0
KoH(puryparus atomoB. [leprogudeckuii 3aK0H U CUCTEMAaTHU3UPYIOIIYI0, 00BICHUTEIBHYIO U
[Tepuonuueckas cuctema XumMu4eckux 3aeMenToB /1. U. 2 MMPOTHOCTUYECKYIO (DYHKITMHU. XapaKTEePHU30BaTh
Menpeneesa. CBsi3b IEPUOINYECKOTO 3aKOHA U 3JIEKTPOHHOE CTPOCHHUE aTOMOB XUMUYECKUX
[lepnonnueckoil CHCTEMBI XUMUYECKHX JJIEMEHTOB C 31eMEHTOB 1—4 nepruoaoB, UCTIOIb3Ys TOHATHUSA S-,
COBPEMEHHOM Teopuel CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH p-, d-dIIEKTPOHHBIE OPOUTAIIH, YHEPTETHUECKUE
M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX ypoBHU. OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
MU MPOCTBIX U CJIOKHBIX BEIECTB M0 TPYyNIaM U IEePHOIaM. CBOMCTB XMMUYECKUX AJIEMEHTOB U UX
3Ha4YeHUE NEPUOJUYECKOTO 3aKOHA U CUCTEMBI XUMUYECKHUX COEIMHEHMH MO MEPUOoIaM U rpyIIam
aneMeHToB /.M. Menaeneesa B pa3BUTUH HAYKHU. [Tepuonnueckont cucremsl /. 1. Menneneena
Tema 1.2. ConepxaHue JCKIHU
Crpoenue BemiecrBa. | 1| CtpoeHue BemecTBa. XUMHUUECKas CBsI3b. Bubl (KOBasleHTHAs PackpsIBaTh CMBICT U3y4acMBbIX ITOHATUN
HEMNoJIsIpHasl U MOoJIApHasi, HIOHHAs, METaJNInYecKas) U (BBLOENATH WX XapaKTepHbIE IPU3HAKU) U
MEXaHH3MbI 00pa30BaHUSI XUMUYECKOU CBsI3U (OOMEHHBIN U MIPUMEHATH 3TU MOHATHUS IPU ONMKUCAHUU COCTaBa U
JIOHOPHOAKLENTOPHBIN). Boopoanas cBs3b. BaneHTHOCTD. CTPOEHHUSI BEILIECTB, AJIsl O0BSCHEHUS OTJEIbHBIX
DnekTpooTpulareabHOCTh. CTeneHnb okucienus. Katuonst u (dakToB U sBiIeHUNA. ONIPEeIATh BUIBI
aHUOHBI. BeliecTBa MOJEKYJIAPHOTO U HEMOJIEKYJISIPHOTO 2 XUMHUYECKOH CBS3U (KOBAJCHTHOM, HIOHHOM,

CTpOEHHUs. 3aKOH MOCTOSIHCTBA COCTAaBa BEHIECTBA. THIIBI
KPUCTAJUIMYECKUX PEHIETOK M CBOMCTBA BenlecTB. [loHsiTHe 0

METAJIJINYECKON, BOJIOPOAHOMN) B COEAIMHEHHUSX;
THI KPUCTAIUIMYECKON peHIETKH KOHKPETHOTO
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TemaTuueckue 0JI0KH, OcHoBHOE coiep:KaHue O0BpeM OcHoBHBIE BHABI AeATEILHOCTH
TeMBbI 4acoB o0yuawuerocst
1 2 3 4
AUCTICPCHBIX CUCTCMAX. Hctunnnie PaCTBOPBLI. BeIIeCcTBa. OHpC,Z[GJISITB BAaJICHTHOCTH U CTCIICHb
KonnuecTBeHHBIE XapaKTEPUCTUKU PacTBOPOB (MaccoBast OKHCJICHUS XMMHUYECKUX 3JIEMEHTOB B
JI0JIsl BelIecTBa B pactBope). Knaccudukarus COEAMHEHHMAX PA3IUYHOro cocTasa. [IpoBoauts
HEOpraHuuYeckux coequHenuit. Homenkmnarypa BBIUHCIICHUS C UCIIOJIb30BAHUEM MOHSITHS
HEOPraHUYECKUX BEIIECTB. «MaccoBasi 107151 BELIECTBA B pacTBope». Bianers
M3Y4aeMbIMU XUMUYECKUMU MOHATUSIMHU.

JlabopaTopHas padora Ne 1. O3HaKkOMJIEHUE CO CBOWCTBAaMHU 2

JTUCTIEPCHBIX cUCTeM. [IpuroToBieHre pacTBOPOB 3aJJaHHOM

KOHICHTpAlHH.

Tema 1.3. Coneprxanue IeKIUU
XuMHYeCKHe peaKInH. = =

1| Xumnueckas peakuus. Knaccupukanus XuMHUECKUX peakui OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON
B HEOPraHUYECKON U OPTraHMYECKOM XUMHUH. 3aKOH peakuu OT pa3aTudHbIX (akTopoB. OnpenensiTh
COXpaHEHHUs MACChl BEUIECTB; 3aKOH COXPaHEHUs U XapakTep CMEIIEHUs] XUMHUECKOTO PAaBHOBECHS B
MIpEeBpALICHHS SHEPTUU NTPU XUMHUYECKHUX peakiusax. CKopocTh 3aBHCHMOCTH OT BHEIIHETO BO3JICHCTBUS
peaKIMy, ee 3aBUCUMOCTh OT Pa3IHYHBIX (PaKTOPOB. 2 (mpunnun Jle atense). CocTaBiasTh ypaBHEHUS
OOpartumbie peakuu. XUMHYECKoe paBHOBecHe. DaKTOPHI, peaKuuii pa3IMYHbIX TUIOB; MTOJHBIE U
BJIMAIOIHUEC HA COCTOAHUC XUMUNYCCKOI'O paBHOBCCHS. COKpaH_IéHHBIG YpaBHCHUA peaKI_II/Iﬁ HMOHHOT'O
[Tpuniun Jle [laTtense. DneKTpoauTHUECKas TUCCOLIMAIINS. 0oOMEHa, YYUTHIBAs YCIOBUS, TIPH KOTOPBIX 3TH
CunbHble U cnadble a1eKTpoianThl. Cpesia BOJHBIX PacTBOPOB peakuuu uayT 10 KoHua. Mcrnons3oBarhb
BELIECTB: KUCIas, HelTpaibHasi, menovyHas. Bogopoausiii MpoBeJIeHUE, HA0II0IEHNE U ONTMCaHUE
nokasarenb (pH) pactBopa. Peakiiuu noHHoro ooMeHa B XUMHUYECKOTO IKCTIEPUMEHTA
OpPraHUYEeCcKOil U HeopraHnueckoi XuMuu. OKUCIUTETHHO- (IeMoHCTpaIMOHHbIE U Ta00PaTOPHBIE OMBITHI,
BOCCTaHOBUTENNbHBIC peakiuu. [ToHsTHE 00 MeKTpoIH3e MpaKTUYeCKHe padOoThI): IO ONPENEICHUIO CPEIbI
pacmiaBoB U pacTBOpoB coJieil. [Ipumenenue aaexTpoiansa. BOJHBIX PACTBOPOB BEILIECTB, PEAKIIMI HOHHOTO

JlabopaTopnasi padora Ne 2. [IpoBeneHue peakiuii HOHHOTO 2 oOMeHa, BIMSHUIO PA3TUYHBIX (AaKTOPOB Ha

oOmMeHa. OmnpesieieHre cpeibl pACTBOPOB BEIIECTB C TTIOMOIIIBIO CKOpoCTh peakuuil. [IpencraBnsaTe pe3ynbTaTsl

YHUBEPCAIBHOTO UHIUKATOPA. XUMHYECKOT0 IKCIIEPUMEHTa B (hOpMe 3arucu

JlabopaTopHas padora Ne 3. Biusinue pa3nudsbix GakTopoB Ha 2 YPaBHEHUH COOTBETCTBYIOIUX PEAKIUH U J1€J1aTh
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TemaTuueckue 0JI0KH, OcHoBHOE coiep:KaHue O0BpeM OcHoBHBIE BHABI AeATEILHOCTH
TeMBbI 4acoB o0yuawuerocst
1 2 3 4
CKOpPOCTb XUMHYECKOU pcaknuuu BBIBOJbI HAa UX OCHOBC.
Tema 1.4. ConepxaHue JCKIHU
MeTanisl 1| Metamnsl. [Tonoxenue metamioB B [lepuoguyeckoil cucreme PackpsIBaTh CMBICT N3y4aeMbIX TOHATUN

XUMHAYECKHX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHUS (BBIOENIATH UX XapaKTEPHbIE IPU3HAKU) U
ANEKTPOHHBIX 000J0YEK aTOMOB MeTajuioB. Ob1mue MIPUMEHSTH 3TU MOHATUS IPU OMHCAHUU COCTaBa U
(bHSI/I‘IeCKI/IG CBOIICTBa METAJLJIOB. HpI/IMeHeHI/Ie MECTaJIJIOB B 2 CTPOCHUSA BCUICCTB, AJId O6’b$ICHeHI/I$I OTACIBbHBIX
ObITYy, mpupoae U TexHuke. CruiaBpl METaJIOB. (dakToB 1 siBieHUN. OOBICHATH 00IITHE
DNEeKTPOXUMHUYECKUH Pl HAMpsDKeHW MeTalioB. O0mue 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
CHocOOBI MOTy4YeHHs MeTauIoB. Koppo3us MeTasios. 3JIEMEHTOB — METAJUIOB U UX COCIMHEHUN C
CriocoObl 3alIUTHI OT KOPPO3HUHU. y4€TOM CTPOCHHUS UX aTOMOB U MOJIOKEHHUSI B

2| O6mas xapakTepucTHKa METAJUIOB TNIaBHbIX moarpymnn (1A- IIepuonnueckoil cUCTEME XUMHUYECKUX
rpynna, [IA-rpynna) [lepuoaudeckoil CuCTEMBI XMMUUECKUX anemeHTOB /. 1. MenneneeBa. XapakTepu3oBaThb
37eMeHTOB. AmfoMuHUN. AM(OTEpHBIE CBOWCTBA OKCHAA U 2 (omuchIBaTh) OOIINE XUMUIECKUE CBOMCTBA
rupokcuaa amroMuHus. OO0IIast XapakTepUCTUKa METAIIIIOB METAJUIOB, UX BAXXHEHIINUX COCIUHEHUN,
no6ounbix noarpynn (b-rpynmn) Ilepuonuyeckoii cuctemsl MOATBEPIK/Iast 3TO ONKUCAHKE PUMEpPaAMU
XUMHUYECKUX AJIEMEHTOB: MEJlb, LIMHK, XPOM, KEJe30. YPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX
Baxneiimune coequHeHus: METaIOB (OKCHUIbI, THAPOKCUBI, peakiuii; IpUMEHEHUE METAIUIOB B Pa3IUYHBIX
COJIN). o0acTax, a Tak)Ke UCIOIb30BaHUE UX IS

JlaGoparopHasi padora Ne 4. Penienne s3KkCiepuMeHTAIbHBIX 2 CO3/IaHUSI COBPEMEHHBIX MATEPUAIIOB U

3a1a4 o Teme «MeTamiby. TexHoJoruil. ONUChIBaTh CIIOCOOBI 3aIIUTHI

JlabopaTopHas padora Ne 5. KauecTBeHHBIE peakiiuu Ha 2 METAJUIOB OT KOPpO3uH. PacKphIBaTh CyIIHOCT

KaTUOHBI MCTAJIJIOB.

OKHCITUTEIHHO- BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJIECHUS 3JEKTPOHHOTO
Oayanca aTux peakiuid. [IpoBoauTh peaknuu,
MOATBEPKIAIOIINE XapaKTEPHbIE CBOMCTBA
M3y4aeMbIX BEIIECTB, PACIIO3HABATH OIBITHBIM
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TemaTuueckue 0JI0KH, OcHoBHOE coiep:KaHue O0BpeM OcHoBHBIE BHABI AeATEILHOCTH
TeMBbI 4acoB o0yuawuerocst
1 2 3 4
MyTEM MOHBI METAJIIOB, IPUCYTCTBYIOIINE B
BOJHBIX pacTBOpax.
Tema 1.5. Hemeranabl. | ConepxaHue JeKIUNA
1| Hemerannsl. ITonoxxenne Hemeramnos B Ileproauueckoit PackpsIBaTh CMBICT U3y4acMBbIX ITOHATUN
cucteMe xumuieckux 3neMentoB JI.M. MenneneeBa u 2 (BBLIETATH UX XapaKTEPHbIE TIPU3HAKH) U
0COOEHHOCTH CTPOEHHUS aTOMOB. DU3nyeckue cBONCTBa MIPUMEHSTH 3TU MOHATUS IPU OMHCAHUU COCTaBa U
HEMETAJUIOB. AJUIOTPONUS HEMETAJUIOB (Ha IpUMEpe CTPOCHHSI BEIIECTB, 7151 OOBSICHEHUS OTACIbHBIX
KHCJIOpOJia, cepbl, hocdopa u yrieposa). (dakToB 1 siBieHUN. OOBSICHATH 00ITHE
= = 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2| XuMUYeCcKre CBOMCTBA BAXKHEUIIINX HEMETAIOB (TaJIOTCHOB, 2 . N
HEMETAIIJIOB U UX COEAMHEHUN ¢ YIETOM
cephl, a3ota, pocdopa, yriaepona u kpemausi). OKCUIIBI
CTPOEHHUSI UX aTOMOB U MOJIOKEHUS B
HemeTauioB. Kucnopoaconepxaniye kuciaoTel. Bogopoaneie N
[leproanueckoit cucTeMe XMMHUYECKUX
COCJIMHEHUS] HEMETAILIOB.
anemenToB J[. 1. MenzaeneeBa. XapakTepu3oBaTh
JlabopaTopHas padora Ne 6. KauecTBeHHBIC peakiiuy Ha 2 (omMCHIBaTH) OOIIME XUMUYECKHE CBOMCTBA
AQHUOHBI U KATUOH aMMOHHUS. HEMETAJUIOB, UX BAKHEUIIUX COCTUHEHUN,
JlaGoparopHasi padora Ne 7. Penienne s3KkCnepuMeHTAIbHBIX MOJTBEPK/I1ast 3TO ONMUCAHUE TPUMEPAMU
3a1au no teme «Hemeramiby. 2 YpaBHEHUN COOTBETCTBYIOLIUX XUMHUECKUX
peakuuii. XapakTepu3oBaTh BIUSHUE HEMETAIIIOB
Y UX COECIMHEHUN Ha KUBbIE OPraHU3MBbI;
OIHCHIBATh MPUMEHEHHUE B PA3TUUYHBIX 00JIACTIX
MPAKTUYECKON JIEATEITbHOCTH YEJIOBEKA.
Paznean 2. XUMUA U KU3Hb 2
Tema 1.1. Xumus Coneprxanue JeKIU
U )KU3Hb. 1| Ponp xumuu B 06€cTIieueHUH SKOJIOTUUECKON, YHEPTeTUUECKON PackpsIBaTh posib XUMHUH B pEIEHUU

u HHH.ICBOﬁ 6630HaCHOCTI/I, Pa3BUTUH MCIUIINHBI. ITonsarue o

OHCPTCTUYCCKUX, ChIPBCBLIX U SKOJIOTHICCKUX
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TemaTuueckue 0JI0KH, OcHoBHOE coiep:KaHue O0BpeM OcHoBHBIE BHABI AeATEILHOCTH
TeMblI 4acos o0y4aromerocst
1 2 3 4
Hay4HbBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUECKUX mpo0JieM 4eI0BeYeCTBa, OMUCHIBATH OCHOBHBIC
peakuuii. [Ipencrasnenus 00 oOUIMX HAYYHBIX TPUHLIKIIAX HaIlpaBJICHUS Pa3BUTHUS XUMUYECKON HAYKH U
MIPOMBIIIIJICHHOTO TTOJIY4EHHUS BaKHEHIIIUX BEIIECTB (Ha texHonoruu. [IpumeHsTh mpaBuia 6€30MacHOro
IpuMepax NMpoOU3BOJCTBA AaMMHAKA, CEPHON KHCIIOTHI, 2 oOpallieHusi C BeleCTBaMU, UCIOIb3YEMbIMU B
MeTaHoa). YenoBeK B MUPE BEIIECTB, MATEPUATIOB U MMOBCETHEBHOM KU3HMU, IPABUJIA TOBEACHUS B
XUMHUYECKHUX PEAKLUN: XUMUS U 3I0POBbE YEJIOBEKA; MPABUIIA HeNsIX coepexeHus 3A0POBbsl U OKpYXKarolIeH
WCIIO0JIb30BaHUs JIEKAPCTBEHHBIX MIPENapaToB; MpaBuiia MIPUPOTHON Cpefibl; MOHUMATh Bpel (OMacHOCTH)
0€301acHOT0 UCIIOIb30BaHMS MPEnapaToB OBITOBON XUMHUU B BO3/ICHCTBUS Ha )KMBbIE OPTaHU3MBbI
IOBCEHEBHOM JKM3HU. bpITOBas XUMHYECKAsi TPAMOTHOCTh OnpeJIeJICHHBIX BE1eCTB cMbIch nokazarens [TIK,
JlabGoparopHnas padora Ne 8. M3ydueHne XMMHUUECKUX 2 MOSICHATH Ha IPUMEpaxX CIOCOObI
MPOLIECCOB U UX BIIUSHUS HA COCTOSTHUE OKPYXKAIOIIEH Cpebl. YMEHBIIEHUS U MPEAOTBPALIEHUS UX BPEAHOTO
BO3JEHUCTBUS. AHAIM3UPOBATh U KPUTUUECKHU
OLICHUBATh WH(OPMAILINIO, CBI3AHHYIO C
XUMHUYECKUMH MPOLECCAMU U UX BIUSHUEM Ha
COCTOSIHHUE OKpY»Karouien cpeapl. Mcnons3oBaTth
MOJIy4YE€HHbIE 3HAHUSI U MIPEJICTaBICHUS O chepax
NEeSTEIbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJIOTUSAMHU, KAK OCHOBY IS
OpHEHTaIH B BEIOOpE cBOEH Oymymieit
npodeCCUOHATBHON JeATeIbHOCTH. [[puHMaTh
ydactue B 00CYKIEeHUH MPOOIeM XUMUIECKOU 1
9KOJIOTMYECKON HaAIPaBJIEHHOCTH, BBICKa3bIBAaTh
COOCTBEHHYIO MO3HIIUIO 110 TIPobIIeMe 1
MIpeAJIaraTb BO3MOXKHBIE YTU €€ PEIICHUS
Pasnean 2. OPTAHUYECKASA XUMUS 46
Tema 2.1. CopneprxkaHue JeKIU PackpbIBaTh CMBICT U3y4aeMbIX MTOHATHH,
IIpeamer 1| IIpenmet oprannueckoil XuMuu. OCHOBHBIE TOHATHS YCTaHaBIIMBATh UX B3aUMOCBs3b. [IpuMeHATH
OPraHM4YecKOM XMMHH. oprann4eckoy XumMuu. OCHOBHBIE MTOJOKEHUS TEOPUHU ITOJIOKEHUS TEOPUH CTPOEHUSI OPraHUYECKUX
Teopus cTpoeHus XUMHYECKOI0 CTPOCHHS] OPTaHUYECKUX COCTMHEHUIN 2 BemectB A. M. bytneposa aist o0bsicHEHUS
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TemaTuueckue 0JI0KH, OcHoBHOE coiep:KaHue O0BpeM OcHoBHBIE BHABI AeATEILHOCTH
TeMBbI 4acoB o0yuawuerocst
1 2 3 4
OPraHMYecKux A.M. Byrneposa. Knaccudukaiusi opraHi4ecKux BEIIECTB. 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
coenuHenuii A.M. HomeHnkiiatypa oprannueckux coeuHEHUN ctpoeHus. Mcnosib30BaTh XUMHUYECKYIO
Byrtaeposa. (cucremaTuyeckas) U TpPUBUAIbHbBIE HA3BAHUS BaXKHEHIIINX CUMBOJIMKY JJI COCTaBJIECHUS MOJIEKYJISIPHBIX U
MIPEACTABUTENEN KIAaCCOB OPraHMYECKUX BEIIECTB. CTPYKTYPHBIX (DOpPMYJI OpraHMYECKHUX BEIIECTB.
JlabopaTopuas padora Ne 1. MoaenupoBaHue MOJIEKYJ 2 Onpenenars BUAbI XUMUYECKOHN CBS3U B
OpPraHUYECKUX BEIIECTB. OpPraHUYECKUX COCTUHEHHUSIX.
Tema 2.2. ConeprxaHue JTeKIU
Yraesoaopoasl 1| AJIKaHBI: CTPOEHUE, TOMOJIOTUYECKUH psAll. MeTaH u 3TaH — 2 PackpsIBaTh CMBICT N3y4aeMbIX TOHATUN
MPOCTEHIINE MPEACTABUTEIN AIKAHOB: COCTaB, XUMHUECKOE (BBISIBJISITH UX XapaKTEpHbIE MPU3HAKH ),
CTpoeHue, (pU3nuecKue U XUMUYECKHE CBOWCTBRA (peakiuu YCTaHABIIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh
3aMEIICHHS U TOPEHUS ), HAX0XKICHHUE B PUPOJIE, TTOTYyUCHUE COOTBETCTBYIOIINE MOHITHS IPU ONMUCAHUU
Y IPUMEHEHUE. COCTaBa, CTPOEHUS U IPEBPALLECHUAN
2| AJIKeHbI: CTPOCHHUE, TOMOJIOTMYECKHUH psifl. DTUIICH — OpraHM4YeCKUX COeIMHEHUH. Mcroab30BaTh
MPOCTEUILINN NPEICTABUTEIb AIKEHOB: COCTAB, XUMHUUYECKOE 2 XAMUYECKYIO CUMBOJIUKY JJI1 COCTaBIECHUSA
cTpoeHue, (U3nIecKrue U XUMUIECKHNE CBOMCTBA (peakiuu MOJIEKYJISIPHBIX U CTPYKTYPHBIX (OPMYIT
TUIPUPOBAHUS, TaJOT€HUPOBaHUS, TUAPATALH). AJIKaJUEHBI: OpPraHMYECKUX BEILECTB. Y CTAHABIUBATh
OyramueH-1,3 u metunOyraaueH-1,3, XuMHIECKOE CTPOCHHE, MIPUHAJICKHOCTh BELIECTB K ONPEAECIEHHOMY
peakiys NoJMMEpHU3aliK, IPUMEHEHHE. KJIacCy yTJI€BOJOPOJIOB IO COCTAaBY U CTPOEHHUIO,
3| AJIKHHBI: CTPOCHHE, TOMOJIOTUYECKUN PAll. ALIETHIIEH — 2 Ha3bIBaTh UX 10 CUCTEMATUYECKOU
MPOCTEUILINN MPEICTABUTEIb AIKUHOB: COCTaB, XUMUUYECKOE HOMCHKIATYpE; IPUBOAUTHL TPHBHAIBLHBIC
CTpOeHHE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peaKuu Ha3BaHHs OTACIBHBIX MPCICTABUTENCH
TUAPUPOBAHUS, TAIIOTCHUPOBAHMS, TUIpATAILIUN TOPEHHUS), yriieBo0poAoB. OnpenensiTe BUIbI XUMHUYECKOU
HaxXO0XXJECHHE B IPUPOJIC, ITOTYyICHUE U IPUMEHEHHUE. CBSI3U B MOJICKYJIax YIJI€BOJOPOIOB;
4| ApeHbl: OEH30I ¥ TOIYOJI, COCTaB, XUMUYECKOE CTPOCHUE 2 XapakTepU30BaTh 3aBUCHMOCTb PEAKLIMOHHOM

MOJIEKYJI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (PEaKIIK

raJIOrcHUpOBAaHUA U HI/ITpOBaHI/IH), MOJIY4YCHHUC U MIPUMCHCHUC.

Brusiane 6eH30i1a Ha opranu3m denoBeka. | eHeTnieckas

CIIOCOOHOCTH YIJI€BOAOPOAOB OT KPATHOCTH
KOBAJIEHTHOM CBSI3U. XapaKTepHU30BaTh COCTAB,
CTpOCHHE, TPUMEHEHHE, GU3UUECKUE U
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TemaTuueckue 0JI0KH, OcHoBHOE coiep:KaHue O0BpeM OcHoBHBIE BHABI AeATEILHOCTH
TeMBbI 4acoB o0yuawuerocst
1 2 3 4

CBSI3b YIVIEBOAOPOIOB. XMMUYECKHE CBOWCTBA, BAKHEHIITHE CIIOCOOBI

JlabopaTopHas padora Ne 2. KauecTBeHHOE OTpesic/ieHHe 2 TIOJIy4CHNUs TUITHYHBIX PEACTaBUTEICH

yIJIepoJia ¥ BOJOPOJa B OPraHUYECKUX BEHIECTBAX. Pa3IMYHBIX KJIACCOB yIIIEBOAOPOIOB (METaHa,

JlaGoparopuas padora Ne 3. [Tonyuenue stuneHa. M3ydenne 2 JTaHa, STUIEH, alleTHIIeHa, OyTanuena -1,3,

er'o CBONCTE. OeH3oua, ToIyona).

JlabopaTopHas padora Ne 4. O3HaKOMJIEHUE C KOJUIEKIUEH 2

00pa31oB MmIacTMacc, KayaykoB U pe3uHbl. Bynkanuzarus

PE3UHBI.

Tema 2.3. ConepxaHue JCKIHU
Kucaopoacoaep:xamue | 1| IlpeaeabHbie 0AHOATOMHBIE CIIMPTHI: METAHOJ U ATAHOI, PackpsIBaTh CMBICT U3Y4acMBbIX ITOHATUN
OpraHu4ecKue XUMHUYECKOE CTpOeHHE, (PU3HUECKHEe U XUMUYECKUE CBOWCTBA (BBIABIIATH UX XapaKTepHbIE IPU3HAKN),
COeJUHEeHHSI. (peakuuy ¢ akTUBHBIMM METaJlJIaMH, FaJlor€HOBOAOPOaMH, YCTAHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh

ropeHue), npuMeHenue. BogoponHas cBs3b. COOTBETCTBYIOIIME TTOHATHS [IPH OMTUCAHUH
@uU3HOI0rnYecKoe ACUCTBUE METAHOJIA U 3TAHOJIA HA COCTaBa, CTPOCHUS U IIPEBPALLECHUN
OpraHu3M uesioBeka. MHOTOaTOMHBIE CITUPTHI: ATUIICHTITUKOJb OpraHMyecKux coeAuHeHui. Mcnonabp3zoBaTh
U TJIMLEPUH, XUMUYECKOE CTPOCHUE, (PU3HUECKUE U 2 XUMHUYECKYIO CUMBOJIUKY IS COCTABJICHUS
XMMHUYECKHE CBOICTBA (B3aUMOJIEICTBHE CO IIET0YHBIMU MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
MeTaJlJIaMH, KaueCTBEHHAsl PEaKIisl HA MHOTOaTOMHBIE COKpaIéHHoN) (opMyI1 OpraHuYeCcKUX BEIIECTB.
cnupThl). PU3NOIOTUYECKOE NEHCTBUE HA OpraHU3M YcTanaBnuBaTh NPUHAJICKHOCTH BEILIECTB K
yenoBeKa. [[puMeHeHune runeprta u 3TUIEHTIKoIIA. DeHol. OIIpEAEIIEHHOMY KJIacCy IO COCTaBY M CTPOEHHIO,
CrtpoeHue MoJeKyIbl, (pu3ndeckre U XUMHUYECKHUe CBOMCTBa Ha3bIBaTh UX 0 CUCTEMaTHYECKON
¢denona. TokcuuHocThb (heHoMa, ero Gpusnonorndeckoe HOMEHKJIAType; IPUBOJIUThH TPUBHUAJIbHBIE
NieiicTBe Ha opranu3M uesnopeka. [Ipumenenue penona Ha3BaHMsSI OTACNBHBIX MpPEJCTaBUTENEH

2| Anpaeruapl: GopManbaeru U alleTanbIer U], XUMUYECKOe 2 KHCIJIOPOJICOAEPKAILUX COETUHEHNH.
cTpoeHue, (U3NIeCKrue U XMMUIECKHNE CBOMCTBA (peakiuu XapakTepu3oBaTh COCTaB, CTPOCHHUE,
OKHCJIEHUS U BOCCTAaHOBJICHUS, KAUECTBEHHBIE PEAKIIUN), pUMEHEHHE, PU3NUECKUE U XUMUYECKHE
MOJIy4YeHUE U IPUMEHEHHE. CBOMCTBA, Ba)KHEHIINE CIOCOOBI TOTYyYEHUS

3| OaHOOCHOBHBIE NPe/iesIbHbIe KAPOOHOBBIE KMCJIO0THI: 2 THITHYHBIX TIPEJICTABUTENICH Pa3IMYHBIX KIIACCOB
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TemaTuueckue 0JI0KH, OcHoBHOE coiep:KaHue O0BpeM OcHoBHBIE BHABI AeATEILHOCTH
TeMBbI 4acoB o0yuawuerocst
1 2 3 4

YKCYCHAsI KUCIIOTa, XUMUYECKOE CTpOCHHE, (DU3HUECKHUE U KHCIIOPOJICOICPIKAIIUX COSIUHEHUH (METaHoIa,
XUMHUYECKHUE CBOKCTBA (0OIIHME CBOMCTBA KUCIIOT, PEAKIIHs ATaHOJIa, TJINIepUHa, (heHoIa, popMaabaeTruaa,
sTepudukanyn), HoaydeHue u npumeHenne. CreapuHoOBas U aneTanbAeru/a, yKCYCHOM KUCIOTHI, TTIOKO3BI,
OJIEMHOBAs KUCJIOTHI KaK MPEACTaBUTEIN BBICIINX caxapo3sbl, Kpaxmaja, LeJTI0JI03bl); BBISBIIATh
KapOOHOBBIX KHCJIOT. TEHETUYECKYIO CBS3b MEXIY HUMH U

4| MpLI1a KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE 2 MTOATBEPKIATh €€ HAJTM4YKNE YPaBHEHUSIMHU
neiicrpue. CJioxkHbIe 3(PUPBI KaK TPOU3BOIHBIC KAPOOHOBBIX COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUN C
KUCHOT. ['uaponu3 crnoxHbIX 3¢pupoB. 2Kupsbl Kak HCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIL.
MIPOM3BO/IHBIC TIIMIIEPHHA U BHICIITUX KApOOHOBBIX KHUCIIOT. OnuceIBaTh COCTaB, XMMUYECKOE CTPOCHUE U
['unponus xupoB MIPUMEHEHUE KUPOB, XapaKTEPHU30BaATh UX

5| YraeBoasl: cocTas, K1accu(uKaus yriaeBoJoB (MOHO-, TU- U 2 3HAYCHHUC VI KU3HCIACATCIBHOCTH OPraHU3MOB.
norcaxapuasl). ['Ioko3a — mMpoCTeHIIii MOHOCAXapHI: Oco3HaBarh OMACHOCTh BO3/ICHCTBHUS HA JKUBbIE
O0COOCHHOCTH CTPOCHUS MOJICKYIIbI, PU3NIESCKUE U OpraHU3Mbl ONPEIETICHHBIX OPraHUYECKUX
XUMHUYECKHUE CBOMCTBA IITIOKO3bI (B3aUMOJICHCTBUE C BEIIIECTB, MOSICHATH Ha MPUMEPaxX CIIOCOObI
ruapokcuaom menu (1), okucneHne aMMuagyHbBIM PAaCTBOPOM YMEHBIICHUA U NIPENOTBPALLICHUSA UX BPEIHOTO
okcupa cepedpa(l), BocctaHoBiIeHNE, OPOKEHHE TITFOKO3HI), BO3JICUCTBUS HA OPraHU3M YEJIOBEKa.
Hax0JIeHUE B MPUPOJIe, TPUMEHEHHUE TIIFOKO3HI, Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METObI
Ouosoruueckas poiib B )KU3HEACSTEIbHOCTH OpraHu3Ma MO3HAHUS — IPOBEJICHNE, HA0II0IeHNE 1
yenoBeka. orocunres. @pykTo3a Kak ©30Mep TITIOKO3BI. OIMHMCAaHUE XUMHYECKOTO DKCIIEPUMEHTA
Caxapo3za — npecTaBUTeNb TUCAXapUIOB, THIPOIIN3 (;1abopaTopHbIE OMBITH U MPAKTUYECKHE PAOOTHI).
caxapo3bl, HaXOXIeHUE B IpUpoje U npuMmeHenune. Kpaxman CrnenoBath paBuiiaM 0€30MMacHOM paObOTHI B
U LEJITI0JI03a KaK IPUPOIHBIE MOJIMMEPBI: CTPOEHUE KpaxMana nabopaTopuu MpH UCIIONb30BAHUHU XUMHUYECKON
1 TEJUTION03bI, PU3NIECKUE U XUMUIECKIE CBOMNCTBA MOCYABl M 000PYIOBaHUS, a TAKXKE TPaBUIIAM
Kpaxmasa (TUAPOIIN3, KaueCTBEHHAs PEaKIIMsl C HOJIOM). oOpallieHusl C BeIeCTBaMU B COOTBETCTBUU C

JlabopaTopnasi pabora Ne 5. ['opeHue cnupTos. 2 MHCTPYKUMSAMH BBIIOJHEHUS JTa00PaTOPHBIX

BsaumopeiictBue raunepuna ¢ ruapokcugom meau (11); OIBITOB M IPAKTHYIECKHUX PabOT MO MOJTYIEHHIO B

JlaGoparopHasi padora Ne 6. KauecTBeHHbIE peakIIMKU 2 U3YYCHUIO OPTaHUYECKHUX BEIICCTB.

QJIbJIETHJIOB (OKHCIICHNE aMMHUAYHBIM PACTBOPOM OKCHA
cepeOpa u runporcuom meau (II)).

[IpeacraBnsaTe pe3ysbTaThl SKCIIEPUMEHTA B
¢dopme 3anucu ypaBHEHUI COOTBETCTBYIOIINX
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TemaTuueckue 0JI0KH, OcHoBHOE coiep:KaHue O0BpeM OcHoBHBIE BHABI AeATEILHOCTH
TeMBbI 4acoB o0yuawuerocst
1 2 3 4

JlabopaTopnasi pabora Ne 7. CBoiicTBa pacTBOpa yKCyCHOM 2 peakuuil U 1e1aTh BEIBOJBI HA UX OCHOBE.

KHCIIOTHI, 00IIIME CO CBOMCTBAMH MUHEPAJIbHBIX KHCIIOT. [TpoBOANTH BHIYMCIICHUS AJISl OTIPEACTICHUs

JlabopaTopnas pa6ota Ne 8. Co3ganne KoJuIeKIHH d(QUPHBIX 2 MOJIEKYJISIPHOHN (pOPMYITBI OPraHUIECKOTO

MaceJl. BELIECTBA, [0 YPABHEHUIO XUMUYECKON peaKInu.

JlabopaTopHas padora Ne 9. B3anmozeiicTre ritoko3sl 1 2 CaMocCTOsTENbHO MIAHUPOBATh U OCYLIECTBIISATh

caxapo3sl ¢ rugpokcuom Meau (II). KauectBennas peakuus Ha CBOIO [TIO3HABATENIBHYIO IEATEIBHOCTD;

Kpaxmarl. MPUHUMATh aKTUBHOE yYaCTHE B TPYNTIOBON

y4eOHOU JeATeTbHOCTH
Tema 2.4. Coneprxanue IeKIUU
A3zoTcosiepikanme 1| AMHHBI: METUIIAMUH — IPOCTENILINI TPEICTABUTENL AMHHOB: PacKphbIBaTh CMBICI U3y9aeMbIX ITOHATHI
OpraHuveckue COCTaB, XUMHYECKOE CTPOECHHE, (PUIMIECKUE U XUMUIECKUE (BBISIBJIATH MX XapaKTEPHbIE IPU3HAKN),
COCAMHEHMSI. CBOMCTBA (PEAKMK C KUCIOTAMH U TOPEHHS ), HAXOKICHHE B YCTaHABIIMBAThL UX B3aMMOCBA3b, UCIIOIb30BATh

npupoic. AMMHOKHCJIOTHI Kak aM(oTepHbIe COOTBETCTBYIOIINE TIOHITHS IIPH OMTUCAHUHT
opraHuyeckue coequHeHusi. PU3nyecKue 1 XMuMUYECKUE 2 COCTaBa, CTPOCHHUS U MIPEBPALCHHI

CBOWCTBa aMUHOKHCIIOT (Ha MpUMepe IIIHUIKHA).
buonornueckoe 3HaueHne aMMHOKUCIOT. CHHTE3 NENTUIOB.
benku xkak npupoanbie noaumepsl. [lepsuunas, BTopudHas
Y TPETHUYHAS CTPYKTypa O0€IKOB. XUMHYECKHE CBOMCTBA
O€JIKOB: THAPOJIH3, JeHATYpalHs, KaYeCTBEHHBIC PEaKIH Ha
OeNKHU.

OpraHM4YeCKHUX COeInHEHUH. Mcroap30BaTh
XUMHYECKYIO CHMBOJIUKY ISl COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOIH,
COKpaIIéHHON) (hOpMYJT OpraHUIECKUX BEIIECTB.
Onpenensars NpuHaAIEKHOCTh BEILIECTB K
ONpEJIETICHHOMY KJIACCY IO COCTaBY U CTPOEHHUIO,
Ha3bIBaTh UX 10 CUCTEMATHUYECKON
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TemaTuueckue 0JI0KH,
TeMbl

OcHoBHOE coiep:KaHue

O0BpeM
yacoB

OcHOBHBbIE BH/IbI 1€ATETbHOCTH
o0yuawuerocst

1

2

4

JlaGopatopuas padora Ne 10. I13y4yenne cBONHCTB O€IKOB:
JieHaTypanus OeJIKOB IPU HarpEeBaHUM U IIBETHBIE PEaKLIUU
OEJIKOB.

HOMEHKJIAType; IPUBOJIUTH TPUBHUAJIbHBIE
Ha3BaHUs OTAEJIbHBIX MPEICTABUTEIIECH.
XapakTepHu3oBaTh COCTaB, CTPOEHUE,
MpUMeHEeHHE, (PU3NYECKUE U XUMUYECKUE
CBOWCTBA, BOKHEUIINE CLIOCOOBI OTYYECHHUS
TUNHWYHBIX NPEICTABUTENEH a30TCOIEPKAILINX
COeIMHEHMH (METUIIAMHUHA, TTIUIIMHA, OEJIKOB).
OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOMCTBA OEJIKOB; MOSACHATH Ha IpUMepax
3HaueHue OEIKOB JIJIsl OpraHru3Ma YeJIoBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUS — HAOIOIaTh U OITUCHIBATH
JIEMOHCTPALIMOHHBINA SKCIIEPUMEHT.

Tema 2.5.
BreicokoMoIeKyJIsIpHBIE
coeIHHEeHUsI

ConeprxaHue JeKIUU

1

OcCHOBHbIE OHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX
coeMHEeHHUIi: MOHOMED, IOJTUMED, CTPYKTYPHOE 3BEHO,
CTETeHb MOJIMMEPU3ALINH, CPETHSSA MOJIEKYIIpHAas Macca.
OcHOBHBIE METOIbI CHHTE3a BRICOKOMOJIEKYIISIPHBIX
COEIMHEHUI — MOJIMMEepU3aLUs U MTOJTUKOHICHCALUS.
IInacTmacenl (MOMUATHIICH, OJIUIIPOIHIIEH,
MOJINBUHUIIXJIOpUA, osuctupon). HarypanbHbii 1
CHHTeTHYeCKHe KayuykH (OyTaareHOBBIA, XJIOPOMPEHOBBIN
Y U30IPEHOBBIN). BosloKHA: HaTypanbHbIE (XJIOMOK, IEPCTh,
mENK), HICKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO BUCKO3Q),
CUHTETHYECKHE (KAaIIPOH U JIABCaH).

Brnagets nzyyaeMbIMi XUMHUYECKUMU MTOHSATUSMU:
PacKpbIBaTh CMBICT U3y4aeMbIX OHITUN U
MIPUMEHATH 3TU MOHATHUS IPU ONKUCAHUU COCTaBa U
CTPOEHHS BBICOKOMOJIEKYISIPHBIX OPTaHUYECKUX
BEIIECTB, /ISl OOBbSICHEHUS OT/ICIBHBIX (PAKTOB H
siBJIeHUM. Mcrionb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTSL COCTABIICHUS CTPYKTYPHBIX (DOPMYIT BEIIECTB
Y YpaBHEHUH peakIuid MOJIMMEpU3an 1
noJMKoHAeHcauu. ONUChIBaTh COCTAB,
CTpOEHHE, OCHOBHBIE CBOMCTBA Kay4yKOB,
HamOoJee pacIpoCTPaHEHHBIX BUAOB MJIACTMACC,
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TemaTuueckue 0JI0KH,

OcHoBHOE coiep:KaHue

O0BpeM

OcHoOBHBIE BHABI 1eITEJILHOCTH

TeMBbI 4acoB o0yuawuerocst
1 2 3 4
JlabopaTopnasi pabora Ne 11. PacniozHaBaHue mactmacc U 2 BOJIOKOH; IIPUMEHEHHUE B PA3IIMYHBIX OTPACIIIX.
XMMHUYECKHX BOJOKOH. O3HaKoMIIeHUE ¢ 00pa3liaMu MPUPOJHBIX Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IBI
1 UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB MO3HAHUs — HAOJIO1aTh M OMHCHIBATD
J€MOHCTPALIMOHHBIN SKCIEPUMEHT.
Bcero 78
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4 YCJIOBUA PEAVINBALINU YYEBHOI'O ITPEAMETA «XUMMUSA»

4.1 TpeGoBaHMs K MaTePHAJIbHO-TEXHUYECKOMY O0ecrevYeHHI0
Peanuzanus yueOHoro npeamera «XuMun» TpeOyeT HaIU4Uus yu4eOHOro KaOMHeTa
XHMHH.

O6opynoBanne yueOHOTO KaOMHETA:

- IOCaaAO0O4YHBIC MECTa 110 KOJIMYCCTBY 06y11a}01111/1xc;1,

pabouee MecTo MpernoaaBaTes,

- y4eHHuYecKas JoCKa

- KOMIUIEKTHI IJIAKATOB UJIM HACTEHHBIX CTEHIOB,

- HabOp peakTUBOB U JIAOOPATOPHOU MOCY/IbI 1JIs1 TPOBEICHHUS OIBITOB,
- CHpaBOYHBIE MOCOOUS, TUJAKTUUECKIE MaTepUallbl,

- tabmuupl: [lepuoamueckas cucrema xumudeckux osaemeHtos UL
MenpneneeBa, PacTBOpUMOCTb KHCIIOT, COJIE U OCHOBAHUM B BOJE.
TexHunueckue cpeacTBa 00yYeHUS:

- KOMIIBIOTED,
- MeAManpoeKTop,

- JKpaH.

4.2. llepeyeHb HOPMATHBHBIX IPABOBBIX [IOKYMEHTOB, OCHOBHOW M
AOMOJIHUTENbHON Yy4Ye0HOH JIMTEepaTypbl, HeOOXOAMMOW I OCBOCHHA
yueOHOro npeamera « XuMHUsD):

OcHosHble UCMOYHUKU:

1. Tabpuensn. O.C., OctpoymoB WN.I'., CrnagxoB C.A. Xummsa. 10, M.:
[IpocBemienue, 2022.

2. T'abpuensn. O.C., OctpoymoB WN.I'., Cmagkor C.A. Xumms. 11, M.:
[IpocBemienue, 2022.

3. Epemun B.B., Ky3emenko H.E., Tepenun B.H u apyrue, non penakuuei
Jlyamna B.B. Xwumwusa: yrayonmennoe oOydenue, 10, OOO «Jlpoday,
«IIpocesimenue», M.: ITpocsemienue, 2023.

4. Epemun B.B., Ky3pmenko H.E., Tepennn B.H u npyrue, non penakuuen
Jlynuna B.B. Xumusa: yroyOnennoe oOydenue, 11, OOO «/podar,
«IIpocesamenue», M.: [Ipocsemenue, 2023.

5. T'abpuensu. O.C., OctpoymoB WU.I'., OctpoymoBa E.E. u npyrue. [lox
penakuueii ['abpuensna O.C., Xumus. EctecTBeHHO-HAY4YHBINH TPOQUIh: YIEOHUK
JUISL CTYJIEHTOB YUpPEXACHUN cpenHero mnpodeccuoHanpHOro obpas3oBanus, |
uznanue, M.: [Ipocsemienue, 2024.

Hononnumenvruvle UCmoYHuKu:
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1. 'abpuensa O.C., OctpoymoB WU.I'. Xumus: yd4eOHUK 11 CTYACHTOB
npodeccCuOHaNIbHBIX 00pa30BaTENbHBIX OPraHU3alMNA, OCBAaUBAIOIIUX IIpodeccuu u
cneruanbHoctu CIIO. — M., 2017

2. T'abpuensu O.C., OctpoymoB N.I'. Xumus anis npodeccuit u
CIEIUATIBLHOCTEN €CTeCTBEHHO-HAYYHOTr0 NMPOuUIIs: y4eOHUK JIJIsl CTYJIEHTOB
podecCHOHANIbHBIX 00pa30BaTENbHBIX OPraHU3alMNA, OCBAaUBAIOIIUX IIpodeccuu u
cneruaigbHoctu CIIO. — M., 2017

3. I'abpuensu O.C. u ap. Xumus. [Ipaktukym: yue6. mocoOue ajsi CTyICHTOB
npo(hecCHOHANBHBIX 00Pa30BaTENbHBIX OPTaHU3AIINIM, OCBAUBAIOIINX MPO(ECCUH U
cnenuansHoctu CITIO. —M., 2017

4. T'abpuensan O.C. u np. Xumus: nocodue 1 noarotosku Kk EI'D: yueO.
noco0ue s CTYACHTOB MPodeCCHOHATBHBIX 00pa30BaTEILHBIX OPTaHU3AIIHH,
ocauBaromux npodeccun u cneruanpbaoctu CI10. — M., 2017

5. Tabpuensn O.C., JIsicoa I'.I'. Xumus. TecTsl, 3a1a4u ¥ YIIpaKHEHUS:
y4e0. mocodue s CTyIeHTOB podecCcHoHaIbHBIX 00pa30BaTEIbHbIX
opraHmM3anui, oceanBarIux npodeccuu u cnenuanbHoctu CI10. — M., 2017

6. Epoxun FO.M., KoBanesa U.b. Xumus st npodeccuit u crienmanbHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOT0 Npoduiieit: yueOHUK JIJIsl CTYJIEHTOB
podecCHOHANIbHBIX 00pa30BaTENbHBIX OPraHU3alMIA, OCBAaUBAIOIIUX IIpodeccuu u
cneruanbpHocTu CIIO. — M., 2017

7. AudpunorenoBa, U. B. Xumus: ydeOHUK U IPAKTUKYM JIJIsI CPEAHETO
npodeccuonansuoro obpazosanms / M. B. Audunorenosa, A. B. badkos, B. A.
[TonkoB. — 2-e u3xa., ucnp. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. —
291 c.

8. leromuxuna, H. A. OGmias xumus: yueonuk ans CI1O / H. A.
[[leromuxwuna, JI.B. Munaesckas. — Cankt-Iletepoypr: Jlans, 2021. — 164 c.

9. Hukonbckuit, A. b. Xumusi: y4eOHUK U PAKTUKYM JIJIsI CPETHETO
npodeccuoHanbHoro oopazopanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢
u31., nepepad. u gporn. — Mocksa: UznarensctBo FOpaiit, 2022. — 507 c.

10. Xumusi: yaeOHUK JJ1s1 cpeHero npodeccuoHanbHoro oopasonanus / 1O.
A. Jlebenes, I'. H. ®danees, A. M. I'ony6es, B. H. [llanosan; moxa oOmiei
penakiueii I'. H. ®aneeBa. — 2-e uzn., nmepepad. u gon. — Mockaa:
N3parenscTBO FOpaiit, 2022. —431 c.

11. Xumus. 10 knacc. YrnyOonéuusiii ypoeHs : yueOnuk/ B.B. Epemun, H.E.
Ky3bmenko, B.W. Tepenun, A.A. Jlpo3nos, B.B. JIynaun; nox pea. B.B. Jlynuna. —
M.: IlpocBemienue, 2022. — 446, [2] c.: u.

12. Xumus. 11 knacc. YrinyOonéuusiii ypoeHs : yueOnuk/ B.B. Epemun, H.E.
Ky3bmenko, A.A. [Ipo3nos, B.B. JIynun; nox pea. B.B. Jlynuna. — M.:
[Ipocsemienue, 2022. — 478, [2] c.: un.

13. I'ycera, E. B. Xumus g CIIO: yuebno-metoauueckoe nocodue / E. B.
I'yceBa, M. P. 3uranmmuna, JI. . Kynukosa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Texkct: a5ekTpoHHbIH // JIaHs :
anexkTpoHHOOMOMoTeuHas cuctema. — URL: https://e.lanbook.com/book/196096
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14. Yepnukosa, H. }0. Xumus B 1oCTyTHOM U3NI0KEHUU: yuyeOHOE TTocoOue
st crio / H. FO. UepaukoBa. — 2-e u3., crep. — Cankr-IlerepOypr: Jlans, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — TekcT: anexkTpoHHbIH // JlaHb:
AIEKTPOHHO- OubnuoTeyHas cuctema. — URL:
https://e.lanbook.com/book/195532

15. llleBnunpina, JI. B. Xumus: yaeoHnoe nocodue / JI. B. [lleBuuiipina, A. U.
AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4.
—Texkct: anexTpoHHbIN // JIaHb: 31eKTpoHHO-0nOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/118505

16. biunos, JI. H. Xumus: yue6nuk ania CIIO / JI. H. baunos, U. JI.
[Tepdunona, T. B. CokomoBa. — 2-¢ uzn., crep. — Cankr-Ilerepoypr: Jlans, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — TekcT: aneKTpoHHbli // JlaHb:
anekTpoHHOOnOIMoTeyHas cucrema. — URL: https://e.lanbook.com/book/167183

17. Yepnuxosa H. 1O., Memepsikosa E. B. Pemaem 3agauu no xumuu
caMmocTtosTeNbHO: yueoHoe nocodue / H. FO. Uepnuxona, E. B. MemepsikoBa —
Cankrt-IlerepOypr: Jlanp, 2022. — 328 c.

18. Pe3nukoB B. A. COOpHUK ynpakHEHUN U 3a7a4 110 OPTaHUYECKONH XUMHUHU:
yuebHoe nmocobue / B.A. PesnukoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

4.3. IlepeyeHb NMpPOrpaMMHOrO ooOecmeveHusi, nMpodeccuoHaIbLHbIX 0a3
JAAHHBIX, UHG(POPMALMOHHBIX CIPABOYHBIX CHUCTEM pecypcoB
HHPOPMALNMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTu «UHTEepHET», HEOOXOAMMBbIX
JJISl OCBOEHHS Yy4eOHOTro nmpeaMera « XuMus»:

1.http://skiv.instrao.ru/bank-zadaniy/ (bank 3amanuii 1jist popMupoBaHuUs U
OIICHKH (PYHKIIMOHATBHON TPAMOTHOCTH OOYYArOIIUXCSI OCHOBHOM IITKOJIBI).

2.https://cposo.ru/komplekty-kos-po-top-50 (Komnekuus KO3 pis
¢dopmupoanus OK).

3.www.hemi. wallst.ru (O6pa3oBaTenbHbIN CAaUT IS MTKOJTHHUKOB « XUMUSD» ).

4. www.chem. msu.su (DnekTpoHHas OMOIMOTEKA 10 XUMUH).

5.www.lseptember.ru (MmeToanueckas razetra «llepBoe ceHTIOps»).

6.www.hij.ru (kypHanm «XuMUS U )KU3HBY ).

7.www.chemistry-chemists.com (371IeKTpOHHBIH XypHal « XUMUKH U XUMHUS

8.https://postnauka.ru/themes/chemistry — neknuu mo XuMuu Ha caite
[TocTHayka.

9.http://gotourl.ru/4780 (http://elementy.ru/) Haydyno-nomyasipHbIi TPOEKT
«DneMeHTHI OOJBIION HayKM» ((PU3MKA, XUMHS, MATEMATHKa, ACTPOHOMUS, HAYKU
0 JKU3HU, HayKu 0 3emiie). HoBocTn Hayku, KHUTH, HAYIHO-TIOYJIIPHBIC CTaThH,
JICKITUH, SHIIUKIIOTICTNH.

10.http://gotourl.ru/4783 (http://potential.org.ru/) CaliT Hay4HO-TIOMYISPHOTO
xypHana «Ilorenunany. XKypnan nzmaércs ¢ 2005 r., ¢ 2011 r. — paznen
«XUMUD.

11.http://gotourl.ru/4785 (http://www.hij.ru/) CailT Hay4YHO-TIOITyJIAPHOTO
KypHana «XuMHs U )ku3HbY». KypHan uznaércs ¢ 1965 r
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12. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpsiTas
AIIEKTPOHHAS OMOIMOTEeKa XUuMUdeckoro nmoprana «Chemnet», conepkut yaeOHbIC
¥ THPOPMAIIMOHHBIE MaTePHAIIbI ISl INKOJIBHUKOB U YUUTEICH.

13. http://gotourl.ru/4789 (http://www.nanometer.ru/) IToptain o
HAHOTEXHOJIOTHUSIM.

14.http://gotourl.ru/4790 (http://webelements.com/) Hanéxuas cnpaBouHas
uHPOpMAITUs 0 XUMHUUECKHX JJIEMEHTaX U MX CBOMCTBaX (Ha aHTJIMHCKOM SI3BIKE).

15. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3pIaHbIi CalT O
CBOMCTBaX XMMHUYECKUX DIIEMEHTOB.

16. http://www.xumuk.ru CaiiT 0 XuMuH: KJTaCCUUECKHUE yUCOHUKH,
CIIPaBOYHHKH, SHIUKIIOTICIUH, TIONCK OPTaHUYECKHX U HEOPTaHUICCKUX PEaKIUi,
COCTaBJIEHUE YPABHECHUMN PEAKILUN.

17. http://orgchemlab.com/ Caiit, mocBsIIEHHBII paKkTUYECKO paboTe B
J1a00paTOpHH.

4.4. OcoOeHHOCTM peajn3alMHu Y4eOHOro npeaMera «XUMHS» ISl
o0yyaomuxcss M3 YHCIAa HWHBAIWIOB M JHI € OrPAHHUYEHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI

[Ipyu o0OydyeHUM 7ML C OrPAHMYEHHBIMU BO3MOXKHOCTSIMU 370POBBA,
npeaycMaTpuBaeTCa UHANBUIYaTbHBIA IPaPUK 00yUEHUSI.

WuBamuasl ¥ JWma ¢ OTPaHUYCHHBIMA — BO3MOXKHOCTSIMH — 37I0POBBS
obecrieueHbl TMEYaTHBIMU M DJIEKTPOHHBIMU 00pa30BaTEIbHBIMH PECypCaMH B
dbopmax, afanTHPOBAHHBIX K OTPAHUYCHHSIM HX 3I0POBbSI.

Jns ocyliecTBICHHS MPOLENYp TEKYIIEro KOHTPOJsS YCHEBAEMOCTH W
MIPOMEKYTOUYHON arTecTanui OOYyJaronIuXcsi, CO37Mal0Tcs (OHABI OIIEHOYHBIX
CPEeNCTB, AQJaNTHPOBAHHBIE JUIsi WHBAIWIOB W JIMIl C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMU ~ 3[IOPOBbsI M TO3BOJIIIOIIME OLEHUTh JOCTHXKEHHE HMHU
3aIlUIAaHUPOBAHHBIX B OCHOBHOM 00Opa3oBaTeIbHOM MpOrpaMme pe3yJibTaToB
o0y4yeHUs: U YypoBeHb C(HOPMHPOBAHHOCTH BCEX KOMIETEHIIMM, 3asBJICHHBIX B
00pa3oBaTenbHON NporpaMMme.
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5 KOHTPO.Ib U OIIEHKA JOCTHUKEHUM PE3YJIbTATOB
OCBOEHUA YYEBHOI'O ITPEIMETA «XUMMUSA»

Pe3yabTaTnl 00yyeHus

OueHka pe3y/jibTaTOB
(hopMBI U METOBI)

*  JIMYHOCTHBIE:
1) poccuiickylo Tpa)kJaHCKYH0 HIEHTHUYHOCTb, IaTPUOTU3M,
yBa)XEHHE K CBOEMY HapoJy, UyBCTBa OTBETCTBEHHOCTH IEpes
PonuHon, ropmoctu 3a cBOM KpaH, cBow Poauny, mponuioe u
HACTOAIIee MHOTOHAIIMOHAIBHOTO Hapoja Poccum, yBakeHue
rOCyJapCTBEHHBIX CUMBOJIOB (rep0, diar, rumH);

2) rpa)kJAaHCKYIO TO3MIMIO KaK aKTUBHOTO U OTBETCTBEHHOIO
YjleHa ~ POCCHHCKOr0  OOINECTBa,  OCO3HAIOUIETO  CBOM
KOHCTUTYIIMOHHBIE TIpaBa M OOS3aHHOCTH, YBAXKAIOILETO 3aKOH U
NPaBOMOPSIOK,  OOJIAZAIOMIET0  YYBCTBOM  COOCTBEHHOTO
JOCTOMHCTBAa, OCO3HAHHO  MPUHUMAIOLIETO  TPAIAUIIMOHHBIE
HallMOHAJIbHBIE U OOIIEYENIOBEUYECKHE TyMaHUCTHUYECKHE U
JEMOKpaTU4YeCKHE IIEHHOCTH;

3) TOTOBHOCTb K ciy>keHHi0 OTe4yecTBy, ero 3amuTe;

4) chopMHUPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHs HayKd M OOIIECTBEHHOMN
NPaKTUKK, OCHOBAHHOTO Ha JMajore KyJabTyp, a Takke
pa3nuyHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO
MeCTa B MOJUKYJIbTYPHOM MHUPE;

5) copMHUPOBAaHHOCTH OCHOB CAaMOPa3BUTHS U CAMOBOCIIUTAHUS B
COOTBETCTBUHU C OOIIEUEIOBEUYECKUMHU LIEHHOCTSIMH M HJieaTaMU
IpaXJaHCKOro  OOIIecTBa; TOTOBHOCTh U CHOCOOHOCTh K
CaMOCTOATENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM ESITEILHOCTH;
6) TOJIEpaHTHOE CO3HAHUE U MOBEJCHUE B MOJIUKYIHTYPHOM MUDE,
TOTOBHOCTb M CIIOCOOHOCTb BECTH JIHAJOr C APYTUMHU JIOAbMH,
JOCTUTaTh B HEM B3aMMOIIOHUMAaHWs, HAXOAUTh OOIIUE IENU U
COTPYIHUYATD JJISI UX JOCTHKEHUS, CHOCOOHOCTH MPOTUBOCTOATH
UACOJOTHH  JKCTPEMH3Ma,  HalUWOHAIW3Ma,  KceHohooww,
JUCKPUMHUHALIMM TIO0 COLHUAIBHBIM, PEIUTHO3HBIM, DPACOBBIM,
HAI[MOHAJILHBIM MPU3HAKAM M JIPYTUM HETaTUBHBIM COLMATBHBIM
SBJICHUSIM;

(B pexn. IIpukaza Muno6puayku Poccun ot 29.06.2017 N 613)

7) HaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMHU, IETbMU MJIQJILIETO
BO3pacTa, B3pPOCIBIMH B  00pa30BAaTENbHOW, OOIIECTBEHHO
MOJIE3HOM, Y4EOHO-HUCCIEAOBATEIIbCKON, TPOEKTHOW M JIPYTrUX
BUJIaX JESATEILHOCTH,

8) HpPaBCTBEHHOE CO3HAHHE W TIOBEJIECHUE HAa OCHOBE YCBOCHHS
00111e4€eI0BEUECKHUX LIEHHOCTEH;

9) TOTOBHOCTHP M CHOCOOHOCTH K OOpa30BaHWIO, B TOM YHCIIE
camM000pa30BaHMIO, HA MPOTSHKEHUM BCEH KU3HH; CO3HATEIHHOE
OTHONIEHHE K HENpepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO
yCIEHOW MPodecCHOHANTBHON M 00IIEeCTBEHHOU e TEIIbHOCTH;
10) screTnyeckoe OTHOLIEHHE K MUPY, BKIIIOUasi ACTETUKY ObITa,
HAYYHOTO M TE€XHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOIICHU;
11) npuHATHE W peanu3aluil0 LEHHOCTEHN

3I0POBOTO |

3aI_I_II/ITa HHAUBUAYAJIbHBIX
MHHHU-TIPOEKTOB,
pedeparoB, cooOeHn

Texymmit
dopme:

- MpaKTUYECKHE PabOTHI;
-CaMOCTOSITETIbHbIE
paboTHI;

- TECTHPOBAHUS IO TEMaMm
JICIUTIINHBI,

- YCTHBIH OIIpOC;
-XUMUYECKUE TUKTAHTHI

KOHTPOJIb B

- OIICHKa
OTBETHI;

3a  yCTHbBIE

- OIICHKa ypOBHSA
3HAHUM CTYJIEHTOB Ha
KOHTPOJIbHO-YYE€THOM
3aHATHH;

- OIICHKa 3a
BBITIOJIHCHHE
TECTOBBIX 3aJaHUM 11O
KJTFOUEBBIM
BOIIPOCAM.

- OIICHKa 3a
BBIIIOJIHEHHE
KOHTPOJIBHBIX
3aJIaHui;
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Oe3zomacHoro oOpasza JKW3HHM, TMOTPEOHOCTH B (HHU3UYECKOM
CaMOCOBEPILIEHCTBOBAHUH, 3aHITHSIX CIIOPTUBHO-
O37I0POBUTEILHOM  JI€ATEIbHOCTHIO,  HEMPHUSATHE  BPEIHBIX
MPUBBIYCK: KYPEHHUS, YIIOTPEOICHHSI aTKOTOJIsI, HAPKOTHUKOB;

12) GepexHOE, OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIIEHHE K
¢u3mueckoMy M TCHXOJIOTHYECKOMY  3/I0pOBBIO,  Kak
COOCTBEHHOMY, TaK U JPYTUX JIIOJIel, YMEHHE OKa3bIBATh MEPBYIO
IIOMOIIIb;

13) oco3HaHHBIN BBIOOp Oymyried mpodeccruu U BO3MOKHOCTEH
peanm3any COOCTBEHHBIX KH3HEHHBIX IUIAHOB; OTHOIIEHUE K
npohecCuOHANBHOM JesTebHOCTH KaK BO3MOXHOCTH Y4acThs B
pElIeHUH  JIMYHBIX, OOIIECTBEHHBIX,  TOCYJapCTBEHHBIX,
00IIIeHaIIMOHATILHBIX MTPOOJIEM;

14) chopMupOBaHHOCTH SKOJIOTMYECKOTO MBIIIICHUS, TOHUMAaHUS
BJIMSIHUSL COLIMATIbHO-9KOHOMUYECKUX TMPOIECCOB HAa COCTOSHUE
OPUPOJHON W  COLMANBHOM cpeapl; NpuoOpeTeHHe OmbITa
9KOJIOrO-HaNpPaBIEHHON e TeNbHOCTH;

15) oTBeTCTBEHHOE OTHOIICHHE K CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTHUS LEHHOCTEN CEMEMHOMN KU3HMU.

*  MeTampeJIMeTHbIe:

1) yMeHHE caMOCTOSITEIbHO ONPEACIATh LENU AESATEIbHOCTH U
COCTaBJISITh TUTaHbI NesITeNIbHOCTH; CaMOCTOSITEITLHO
OCYILECTBIIATH, KOHTPOJIHPOBATH u KOPPEKTHPOBATh
NeSITENIbHOCTh; HCIOJNb30BaTh BCE BO3MOXKHBIE PECypChl IS
JMOCTYIKEHUSI TOCTABJIICHHBIX IIeNled © peanu3aldd  IUIaHOB
NeSITEIbHOCTH; BBIOMPATh YCIEIIHBIE CTPATETHH B Pa3JIMYHBIX
CUTYaIUsX;

2) yMeHHe NpPOAYKTUBHO OOIIAThCA M B3aUMOJEHCTBOBATH B
nporecce COBMECTHOM JAEATENbHOCTH, YYMUTBHIBATH IO3ULIUHU
OPYTHX YYacTHHUKOB JEATEIbHOCTH, 3((PEeKTUBHO pa3peniarhb
KOH(JINKTBI,

3) BIIAJICHUE HaBBIKAMH MMO3HABATEIIbHOM, y4eOHO-
HCCIIEIOBATEIIbCKOM W TMPOEKTHOM JEATEIbHOCTH, HaBBIKAMH
paspeuieHuss  mpoOJIeM;  CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEILHOMY TOWCKY METOJIOB PEIICHHS MPAKTUYECKUX
3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHHUS;

4) TOTOBHOCTH W  CHOCOOHOCTP K  CAaMOCTOSTEIbHOM
MH(OPMallMOHHO-TIO3HABATENIbHON  JIeATENbHOCTH,  BIIQJICHHE
HABBIKAMU TOTYYCHHUS] HE0OXonuMoi mH(OpManuu U3 clioBapen
pa3HbIX THIIOB, YMEHHE OpPUEHTHPOBATHCS B  Pa3IUYHBIX
UCTOYHUKAX  uH(OpPMAlUM,  KPUTUYECKH  OIEHUBATh U
UHTEPIPETUPOBATh MH(GOPMAIMIO, MOIYYaeMYI0 M3 Pa3IU4HbIX
HUCTOYHUKOB;

(B pen. IIpukaza MunoOpHayku Poccun ot 29.12.2014 N 1645)

5) yMeHHe HCIONB30BaTh CpEACTBA HH(MOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TexHojoruk (mamee - WMKT) B pemenun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 33/1a4 C
coOmoieHreM TpeOOBaHMI IPTOHOMHUKH, TEXHUKH 0€301MacCHOCTH,
TUTHUEHBI, pecypcocOepeXeHHsl, MPABOBBIX M ITUYECKUX HOPM,
HOpM MH(POPMAIIMOHHON 0€30TaCHOCTH;

6) yMEHHE OmpeneniaTh Ha3zHaueHHe W (QYHKUUU Pa3ITHYHBIX
COLIMAJIbHBIX UHCTUTYTOB;

- OILIEHKa 3a
BBITIOJIHCHUEC
MPaKTHYECKUX padoT;

- OLIGHKa 3a YCTHbIE
OTBETHI;

- OIIEHKa 3a
MOJITOTOBKY
CaMOCTOSATENLHBIX
coo0IIIeHHIT
CTY/ICHTOB.

NToroBeiii  KOHTPOJIL B
dopme:

-KOHTpOJIbHAsE paboTa Mo
TEMaM,

- 9K3aMeH
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7) yMEHHE CaMOCTOSITEIbHO OLICHUBATh W NMPUHHUMAThH PEIICHUS,
OTIPEICIISIONINE CTPATETUIO MMOBEACHHUS, C YIETOM T'PaXTaHCKUX U
HPaBCTBEHHBIX [IEHHOCTEH;

8) BJIaACHUC A3BIKOBBIMU CPCACTBAMHU - YMCHHUC SACHO, JIOTUYHO U
TOYHO M3JIaraTh CBOKO TOYKY 3PEHHS, MCIIOJIB30BaTh aJ[cKBaTHBIC
SI3BIKOBBIE CPEJICTBA;

9) BnajgeHWE HaBBIKAMHU TO3HABATEIBHON pedeKkcHH Kak
OCO3HaHuA COBCPUIACMBIX I[eﬁCTBHﬁ u MBICIIUTCIIBHBIX
MPOIIECCOB, UX PE3YJIbTATOB M OCHOBAaHWH, TPaHUI] CBOCTO 3HAHUS
U HC3HAHHA, HOBBIX IMO3HABATCIIBHBIX 3aJa4 W CpCACTB HX
JOCTHKEHHUSL.

® IIpenMeTHbIE pe3yabTaThl 00y4eHHs

- copMHpOBAaHHOCTb MPEJCTAaBICHUM O MeCTe XHUMHUU B
COBPEMEHHOW HayYHON KapTHHE MHPA; TOHUMaHUE POJIU XUMUU B
dbopMHUpOBaHUH Kpyrozopa M (PyHKIIMOHATHHOM TPaMOTHOCTH
YeloBeKa JJIs PEeIIeHUs IPAKTHUECKUX 3aa4;

- BIIaJICHHE OCHOBOIOJIATAIOMIMMU XHUMHUYECKUMHU MOHSITHUSIMH,
TEOpUSMHU, 3aKOHAMH W  3aKOHOMEPHOCTSMHU; yBEPEHHOE
MI0JIb30BAaHNE XUMUYECKON TEPMUHOJIOTUEN U CHMBOJIMKOW;

- BIIaJEHUE OCHOBHBIMH METOJIaMH HAyYHOTO TO3HAHUS,
UCIONB3YEMBIMA B XMMHU:  HAOJIOACHHEM,  OIHCAHHUEM,
U3MEpEHUEM, HIKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh, OOBSICHATH
pe3yNbTaThl MPOBEIEHHBIX OIMBITOB U JIEJIaTh BBIBOJIbI; TOTOBHOCTD
U CIIOCOOHOCTh MPUMEHSTH METOJNbI TO3HAHUS TPH S5 pelIeHUH
MPAKTUYECKUX 3a7ay;

- ¢(hOpMHUPOBAHHOCTh YMEHUS J1aBaTh KOJINYCCTBCHHBIE OI[CHKU U
OPOU3BOIUTH  pacyeTbl IO XUMHYECKUM  ¢dopMmylnaMm U
YpaBHEHHUSIM;

- BIIQJIeHHMEe TMpaBWIaMH  TEXHUKH  O€30MacHOCTH  MpH
WCTIOJIb30BAHUY XUMUYECKUX BEIECTB;

- c(hopMUPOBAHHOCTh COOCTBEHHOW MO3WIIMU TIO OTHOIICHHUIO K
XUMHUYECKON HHPOPMAIUH, TOTYyIaeMON U3 Pa3HBIX HCTOYHHUKOB.

Obyuarowuticst 00194CeH 3HAMb.

- OCHOBHBIE€ XUMHUYECKHE TTOHATHUS, 3aKOHBI U TEOPUU XUMUU;

- kinaccupUKAMI0 ¥ HOMEHKIATypy HEOPTaHHYECKUX U
OPraHMYECKUX COCTMHEHU;

- BOKHEHUIIME BEUIECTBA M MaTEPHUAIbI, IIUPOKO UCIOIB3YEMbIC B
MpaKTHUKE, POJIb XUMHUU B €CTECTBO3HAHHWH, €€ CBSI3b C JAPYTHMH
€CTECTBCHHBIMU HayKaMH, 3HAYCHHE B KH3HH COBPEMEHHOIO
o011ecTBa.

Obyyarowuiicst OOaHCeH yMemn.

- Ha3plBaTh H3y4YCHHBIC BEIIECTBA [0 TPUBHAIBLHOU W
MEXIYHApOJHOW  HOMEHKIIAType, XapaKTepu3oBaTh  OOIIUE
XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX H
OPraHUYECKUX COCITMHEHUM;

- IPOBOJUTH PACUEThl IO XUMHUYECKUM (HOpMYJiaM B YPaBHEHUSIM
peaKIuii;

- OOBSCHATH: 3aBHUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa W
CTPOCHUS, MPUPOTY XUMHUYECKON CBSI3H;
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- BBIIOJHATh XHMHUYECKHUH DKCIHEPUMEHT II0 PacHO3HAaBaHUIO
BOKHEUIINX HEOPraHUYECKUX U OPTaHUYECKUX COCIUHEHUN;

- OCYIUECTBIATh  CaMOCTOSITCNIBHBIM ~ TIOMCK ~ XUMHYECKOU
UHPOpPMALIUM C  HCIOJB30BAaHHEM DPA3JIMYHBIX HCTOYHHUKOB
(cIIpaBOYHBIX,  HAay4yHO-NOMYJSPHBIX  M3/JaHUI,  pecypcoB
WHrepuera).

HCIOJIb30BATh MNPUHOOPETEHHbIE 3HAHUA W YMEHUS B
NMPAKTHYECKOH 1eATeJIbHOCTH U NMOBCEIHEBHOM KMU3HM JIJI1:

VO6T>5[CHCHI/I5[ XUMHYECKUX SIBJICHUH, MPOUCXONAIIUX B
pupojie, OBITY U Ha IPOU3BOJICTBE;

OTIpENIeJICHUsI  BO3MOXHOCTH  TPOTEKAHUS  XHUMHYECKHUX
npeBpameHHﬁ B Ppa3JIMYHBIX YCJIOBUAX W OLCHKH HX
MTOCJICICTBHIA,

VSKOJ‘IOFI/I‘ICCKI/I IrPaMOTHOTO TIOBEJCHHUS B OKpYKarolen
cpene;
OLICHKH BJIMSIHMSI XMMHYECKOTO 3arpsi3HEHUs OKpYXKarouieu
Cpe/bl Ha OPTaHU3M YEJIOBEKa M IPYTHE KUBBIC OPTaHU3MEI;

Oe3o0macHOro ooOpaimieHusi ¢ TOPIOYMMHU M TOKCHUYHBIMH
BEIIIECTBAMH M JJAOOPATOPHBIM 000PYI0BAaHUEM;

“HpI/IFOTOBJ'IeHI/ISI pacTBOPOB 3aJaHHON KOHIIEHTPAIMU B OBITY
U Ha MPOU3BOJICTBE;

KPUTHYECKOU OLICHKU JIOCTOBEPHOCTH XUMHUYECKOH
UH(OpPMAaIIKH, TOCTYAIONIEH U3 Pa3HBIX HCTOYHHUKOB.
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JIMCT AKTYAJIM3ALLUN
padoueii nporpaMmmbl yueoHoro npeamera YI1.07 Xumus

HaumenoBanue
snemenTa OII,
pasnena, myHKTa

[TyHKT B mpenpiayiiei
penakuuu

[TyHKT ¢ BHECEHHBIMHU
WU3MEHEHUSIMHU

PexBU3UTEI
3acegaHus,
YTBEPAUBIIETO
BHECCHHE
W3MEHEHHUH
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