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1. MIACIHOPT PABOYEM ITIPOI'PAMMBbI YYEBHOI'O INPEJIMETA
«XHUMMUS»

1.1 OOaacTh NpuMeHeHNsI MPOrPaAMMBbI
Peanuzanus cpennero oomero oopasoanus B npenenax OIl CITO nmo mporpamme
IIOATOTOBKM  CIIELIMAIMCTOB CpeaHero 3BeHa no crnennanbHocTH «11.01.01
MOHTaXHUK paguo3JEeKTPOHHOW amnmaparypbl U OpuOOpPOB» B COOTBETCTBHH C
OI'OC CIIO no cnemmansHOcTH «11.01.01 MOHTaXHUK pPaguOIIEKTPOHHOM
anmaparypbsl 1 npudopoB», ¢ yderom TpeboBanuii ®I'OC cpeanero oOuiero
00pa3oBaHus, YTBEPKIACHHOTO MprukazoM MuHoOpHayku Poccun ot 17.05.2012 Ne
413 ¢ W3MEHEHUSIMH, BHECEHHBIMH NpPUKa30M MUHHCTEPCTBA MPOCBEMICHUS
Poccuiickoit denepanun ot 12 aBrycrta 2022 r. No732 u ot 27 nekabps 2023 .
Nel028, u ddenepanbHoil 00pa3oBaTeIbHONM MPOTrpaMMBbl  CPEIHEro OOIIEero
oOpa3oBaHMs,  YTBEP)KICHHOM  IpHKa3oM  MUHHCTEPCTBA  MPOCBELEHUS
Poccuiickoit ®enepaunn ot 18 mast 2023 . Ne 371.

1.2 O0mas xapakTepucTHKA y4e0HOT0 npeaMeTa « XuMH»

XVMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyr posib B
COBPEMEHHOW IMBWIM3ALMM, B CO3JAaHUM HOBOM 0a3bl MaTepHAIbHON KYyJIbTYPBHI.
TecHO B3aMMOACHCTBYSl C JAPYrMMHM €CTECTBEHHBIMM HAayKaMH, XHMHS CTaja
HEOTHEMJIEMOI YaCThIO MUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBHUEM YCIIEUIHOTO
Tpyla M JKU3HU Kaxjoro ujeHa oOmectBa. CoBpeMeHHas XHMHS KaK Hayka
CO3MJaTeIbHasl, KaK HayKa BBICOKMX TEXHOJOTHI HampaBi€Ha Ha pEUICHUe
00adbHBIX TPOOJIEM YCTOMYMBOIO pPa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOH, IKOJIOTUUYECKON OE€30MaCHOCTH M OXPaHbI 370POBBSI.

B coorBercTBUM € OOmMMMH LEISIMA W TNPUHIMIIAMH CPETHEro oOIIero
oOpazoBanus cojaepxanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIN YPOBEHB
U3yUYeHUs]) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOJATOTOBKY
oOyJaromuxcsi, HEOOXOAMMYI0 WM Il BBIPAOOTKM  MHPOBO33PEHUECKUX
OpUEHTHPOB, YCHEIIHOIO BKJIIOYEHHUA B JKU3Hb COLIMYMA, NPOAOLKECHHS
00pa3oBaHus B pa3IMYHBIX 001ACTSIX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBmgomuMi  npeaMera  «XUMHUS»  SABISAIOTCS  0a30Bble  Kypehl —
«Oprannueckas xumus» u «OO0m@as ¥ HEOPraHUYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIep KaHUsl KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO HEOPTaHWYECKOW XMMHH (C BKJIIOUCHUEM 3HAHUM U3 OOIIEH XUMUM) U
OpraHUYeCKOM XUMUH.

[lon HOBBIM yIIIOM 3peHHs B TpeaMeTre «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsi M3YYEHHBI Ha YpPOBHE OCHOBHOTO 00mIero o0pa3oBaHUs
TEOPETUYECKUI MaTepuall U (PAKTOJOTMYECKHE CBEACHHUS O BEIIeCTBaX U
XUMHUYECKOU PEaKIIUU.

Envnas cucreMa 3HaHUN O Ba)KHEHWIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBaX M MPUMEHEHUHU, & TAKXKE O XUMUYECKUX PEAKIUAX, UX CYUIHOCTU U
3aKOHOMEpPHOCTAX MNpPOTEKaHuss JonoyHsercs B Kypcax 10 um 11 kiaccos



DJIEMEHTAMU COACPkKAHMS, HMEIOIMUMHU KYJBTYPOJIOIrMYECKUM W IPUKIIAIHOU
Xapakrep.

1.3. Heau n3yyenus yuyeOHoro npeamera XuMus

['maBHBIMH LENSIMU U3Y4YE€HUs NpeaMeTra « XuMmus» Ha 6azoBoM yposHe (10-11
KJI.) SIBJISIFOTCSL:

I. ¢QopMupoBaHue cHUCTEMBbl XHUMHUYECKUX 3HAHUN KaK BaKHEUIIEH
COCTABJISIOLIEH €CTEeCTBEHHO-HAyYHOM KapTUHBI MHpA, B OCHOBE KOTOPOW JexKar
KJIOYEBbIE TMOHSATHS, (PYHIAMEHTaJbHbIE 3aKOHbI M TEOPUU XHUMHH, OCBOCHHE
s3blKa HAyKW, YCBOCHHE M TIOHMMAaHHUE CYIIHOCTU JOCTYIMHBIX 000OUIEeHUMN
MHUPOBO33PEHYECKOTO XapaKTEPa, O3HAKOMIICHHME C MCTOPUEW WX pPa3BUTUS U
CTaHOBJICHHS;

2. ¢popMUpPOBaHUE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METO/IaX IMO3HAHUS
BEIIECTB M XWMHUYECKHUX PEaKIHi, HEOOXOIMMBIX ISl MPUOOPETEHUs yMEHH
OpUEHTHPOBATHCSI B MUPE BEUIECTB U XUMHUYECKUX SBJICHHHA, UMEIOIIUX MECTO B
MIPUPOJIE, B IPAKTUYECKON U TOBCETHEBHOW JKU3HU;

3. pa3BUTHE YMEHUI U CIIOCOOOB JESITEILHOCTH, CBI3aHHBIX C HAOIIONCHUEM
U 00BSICHEHHEM XMMHYECKOIO 3KCIEPUMEHTA, COONIOIEHUEM IPABUII O€30I1aCHOTO
oOpallleHusl C BEIIECTBAMU.

4. aganTtaius oOy4arolUXcs K YCJIOBUSAM JUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
dbopMUpoBaHME  MHTEJUIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY NPHUHITHIO TPaMOTHBIX
pelIEHN B KOHKPETHBIX U3HEHHBIX CUTYAlUSX, CBA3AHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

5. dopmupoBanue y OOydYalOIIUXCS KIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIMM), WMEIIINX YHUBEPCAJIbHOE 3HAYEHHE JUIA PA3JIMYHBIX BUJOB
NESTENHLHOCTH: pEelIeHus] MpooOieM, MoUcKa, aHaiu3a U o0paboTku WH(pOpPMAIIUH,
HEOOXOAMMBIX [UIsl TMPUOOPETEHHUsI OMbITa JEATEIbHOCTH, KOTOpas 3aHMMaeT
BaYKHOE MECTO B MIO3HAHUM XMMHH, a TAK)KE JJISI OUEHKH C IMO3HUIIMI 3KOJIOIMY€CKOM
0€30MaCHOCTH XapakTepa BIUSHHUS BEIIECTB M XHMHUYECKUX MPOLECCOB HA
OpraHu3M YeJOBeKa U MPUPOJHYIO CPELY;

6. pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPYECKHUX
crocoOHOcCTeN 00yYaroluUXCcsl: CHOCOOHOCTH CaMOCTOATEIBLHO MPUOOPETATh HOBBIE
3HAHUS 110 XMMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMHU, UCIIOJIb30BATh
COBpEeMEHHbIe MH(OPMAIIMOHHBIE TEXHOJOTUM JUIsl IOMCKAa U aHallu3a y4yeOHOU U
HAyYHOTIOMYJISPHOU HH(OPMAIIUU XUMHUYECKOTO COJIEPIKAHMUS;

7. ¢dopMmupoBaHWE U pa3BUTHE Yy OOYYAIOMIMXCS aCCOIMATHUBHOTO M
JIOTUYECKOTO MBIIIICHUS, HAOIIONaTeNbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOUMBI, B YACTHOCTH, IIPH IUIAHWPOBAHUU U MPOBEICHUN
XUMHUYECKOTO 3KCIIEPUMEHTA;

8. BocmuTaHue Yy oOyd4arommxcs YOSKIEHHOCTH B T'yMaHUCTHUYECKOM
HAMpaBICHHOCTH XHMHH, €€ BaXKHOM pPONM B PEIICHUWH [OOATBHBIX MpPOoOIeM
pPalMOHAJIBHOTO MPUPOJIONOIB30BaHHUS, MTOMOJIHEHHS SHEPIETHUECKUX PECYPCOB U
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COXPAaHEHHS TPHUPOIHOTO PABHOBECHS, OCO3HAHMUS HEOOXOTUMOCTH OEpPEKHOTO
OTHOIICHUSI K TPUPOJE W CBOEMY 3JI0POBBIO, a TaKXe MPUOOPETEHUS OIbITa
UCIIOJIb30BAHMS TIONYYEHHBIX 3HAHWWA JUISI TIPUHSATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSIMU

1.4 Mecto yueOHoOro npeamera «Xumus» B crpykrype OII:

VY4eOubll ipeAMeT «XUMUs» ABIAETCS YUEOHBIM MPEAMETOM 00s3aTeIbHOM
npeameTHoit obmactu  «EctectBennbie Haykm»y @DI'OC cpenHero o01Iero
00pa3oBaHUsI.

B ydeOHOoM mmaHe o0pa3oBaTeNbHON MNPOTpaMMbl  Y4YEOHBIH MpeaMeT
«XuMus» BXOIUT B COCTaB 00111€00pa30BaTEIHLHOTO ITHKIIA.

[Ipu sTOM uH3yueHHe yudeOHOro mpeameTra «XUMHUS» NPEAyCMOTPEHO Ha
0a30BOM YpPOBHE U HAMPABICHO HA JOCTHXKEHUE JIMYHOCTHBIX, METAIPEIMETHBIX U
MPEAMETHBIX PE3YyJIbTaTOB.



2 INTAHUPYEMBIE PE3VJIIBTATBI OCBOEHHA YYEBHOI'O
IMPEAMETA «XUMMUSA»

JIMYHOCTHBIE PE3VJIBTATHI

JIM4HOCTHBIE PE3ybTAaThl OCBOCHUS MPEAMETa « XUMHUSD» OTPaXKaT cPOPMUPOBAHHOCTD
OTbITAa TIO3HABATEIIBHOH W TPAKTUYCCKOW JEATCIEHOCTH OOYYArOMIMXCSl TI0 peaH3aliu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

OCO3HaHMS 00yUYaIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH, YBaKEHHS K
3aKOHY Y TIPABOTIOPSIKY;

MPEJICTABICHHUS] O COLHUAIbHBIX HOPMaxX M TMpaBUaX MEXKIMYHOCTHBIX OTHOIICHHWH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOU TBOPUECKOH AEATEILHOCTH MPH CO3AAaHUH YUEOHBIX MPOEKTOB,
pelIeHnN yUYeOHBIX U MMO3HABATEILHBIX 33]1a4, BHITOJHEHUN XUMUICCKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHHMMAaTh M TMPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY W apryMEHTHI
JPYTHUX TPU aHAIU3E PA3TUYHBIX BUIOB YICOHOH IEATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyqYHOMY HACIICAWIO OTEYCCTBECHHOU
XUMHUH;

YBaXKEHHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPUU W TMPAKTHYECKOTO MPUMECHCHHUS
XUMHH, OCO3HAHMS TOTO, YTO AOCTHIKEHHSI HAyKH €CTh Pe3yJbTaT JJIUTENbHBIX HAOIIONCHUH,
KPOTOTIUBBIX YKCTICPUMEHTATBHBIX IIOUCKOB, TOCTOSHHOTO TPy/Ja YYEHBIX U TPAKTHKOB;

MHTEpeca ¥ T[O3HABATENbHBIX MOTHUBOB B TOJYyYEHUU U TMOCIEAYIOIIEM aHalu3e
UHGOPMAITNH O TIEPEJOBBIX TOCTIKEHUSIX COBPEMEHHOMN OTEUECTBEHHOW XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO IMOBEICHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYyallMH, CBS3aHHBIE C XUMHYECKUMH SIBICHUSMH, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSACh HAa MOpPAIbHO-HPABCTBEHHBIC HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHHMBAaTh CBOE IOBEJACHUE M IOCTYIKHA CBOMX TOBAPUILEH C MO3MUIMHI
HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUIA ITUX MOCTYIIKOB;

4) ¢popmupoBaHusi KyJbTYpPbl 310POBbSI:

MMOHUMaHUS IIEHHOCTEHW 3I0pOBOTO W Oe30macHOro ooOpasza >KM3HU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOmroneHusi MpaBmil O€30MaCHOTO OOpaIeHUs C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYIAOBOH JIeATEIHHOCTH;

MOHUMAHUA LEHHOCTH TMpaBUJI HHAWBUIYATbHOTO M KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIlUIX, YTPOXKAIOIINUX 30POBBIO M KU3HU JTFOIEH;

OCO3HAHMSI TMOCIEJCTBUI W HENPUATUS BPEIHBIX NMPUBBIUEK (YMOTPEOICHUS aJIKOTOJIA,
HApKOTHKOB, KypEHHUS;

5) TpynoBoro BocnuTaHus:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-UCCIIEOBATEIbCKON ACSITeNbHOCTH,
00LIeCTBEHHO MOJIE3HOM, TBOPYECKON U APYTUX BUJIAX JEATEIBHOCTH;

YCTAHOBKM Ha AaKTHBHOE Yy4YacTHE B PEIICHUU MPAKTHUYECKUX 3a7ad COLMAILHOU
HaIPaBJICHHOCTH (B paMKaX CBOETO KJiacca, IKOJIbI);

WHTEpeca K MPaKTUYECKOMY HM3YUYCHHIO Mpodecchil pa3InyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHHUS MTPEIMETHBIX 3HAHUH M0 XUMHH;

YBaXKEHUS K TPYLLY, JTIOISM TpyJa U pe3yabraTaM TPYIAOBOH IeSATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHIYaJIbHON TpaeKTOpUH OOpa30BaHUs,
Oyayuieit mpodeccuu U peanu3alii COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTMYHOCTHBIX
WHTEPECOB, CIOCOOHOCTEN K XUMUU, MHTEPECOB U OTPEOHOCTEN 00IIeCTBa;

6) 3K0/10rHYeCKOro BOCIMTAHUS:



HKOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHUS K MIPUPOAE, KaK UICTOUYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHUMaHHMs TII00ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOIeM, BIUSHUS SKOHOMUUECKUX
MPOLECCOB HA COCTOSTHUE MPUPOAHON U COIIUATILHOM CPEIBI;

OCO3HaHMs HEOOXOIMMOCTH HUCIOIB30BAHUS TOCTHKEHUN XUMUH [T PELICHHUS BOIIPOCOB
PalMOHAIBHOTO MPUPOIONIOIB30BAHMS;

AKTUBHOI'O HENPUATHS NEUCTBUH, IMPUHOCIIIMX BpEl OKpPYXKaloleHd IPUPOAHOU Cpene,
YMEHHMsI MTPOTHO3UPOBAaTh HEOIAronpusiTHbIE IKOJIOTMUYECKHE IMOCIEICTBUS MPEeIIpUHUMAEMbIX
JEHUCTBUN U NIPEAOTBpaLIaTh UX;

HaJIM4Usl PA3BUTOTO SKOJIOTMYECKOTO MBINUICHHS, 3KOJIOTMYECKOM KYJBTYpBI, OIbITa
JEATEIbHOCTH  DKOJIOTMYECKOM  HANpPaBIE€HHOCTH, YMEHMS pYKOBOACTBOBATBCS WMH B
M03HABATENbHOM, KOMMYHHKAaTUBHON U COLIMAJIbHOW MPAKTHUKE, CIIOCOOHOCTU M YMEHUS aKTUBHO
OPOTHUBOCTOSTH UACOJIIOTUN XeMOpOOHH;

7) HEHHOCTH HAYYHOI'0 TO3HAHUA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHON PAKTHUKH;

NOHUMaHMs CHeuu(UKH XMMUU KaK HayKH, OCO3HaHUs €€ poid B (OPMHPOBAHUHU
PALMOHAJILHOTO HAYyYHOTO MBIIUIEHUS, CO3/JaHUU 1IEIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIeM
MHUpE KAaK O €IMHCTBE IIPUPOABI U 4YEJIOBEKA, B IO3HAHUM IIPUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHny npodieM CoXpaHeHUs MPUPOAHOIO PaBHOBECHS;

yOSKIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHUHU JUI COBPEMEHHOW IMBMJIM3ALMU: B €€
TYMaHUCTHYECKOIN HaIpaBIEHHOCTH W Ba)KHOH POJM B CO3/aHUU HOBOM 0a3bl MaTepuaibHOMN
KYJBTYpPbI, PELICHUU II00aIbHBIX MPOOJIEM YCTOHYHMBOIO pa3BUTHs YEIOBEUECTBA — ChIPHEBOH,
SHEPreTUYECKOM, TMHINEBOM U SKOJOTMYECKOM O€30lacHOCTH, B PA3BUTUM  MEAUIIMHBI,
00ecrie4eHnn yCIOBUH YCIEUIHOTO TPY/a U SKOJIOIMYECKU KOM(OPTHON KU3HU KaXI0ro YjieHa
o0111€ecTBa;

€CTECTBCHHO-HAyYHON TI'PAMOTHOCTU: IIOHMMAaHHUS CYLIHOCTH METOAOB IIO3HAHMS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOTydaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMs SBICHUI OKpY’XKAaloIIero MUpa M MPOUCXOIAIIMX B HEM H3MEHEHUH,
yYMEHHUsI JeflaTh 000CHOBaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAyUHBIX ()aKTOB U UMEIOLIUXCS JaHHBIX
C LEJNBIO MOJIyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BAaTh XHWMUYECKHUE 3HAHUSA JUISl PELICHUS
npo0eM B peaibHbIX )KU3HEHHBIX CUTYaIHsIX;

MHTEpeCca K MO3HAHUIO U UCCIIEA0BATEIbCKOMN NEATEIbHOCTH;

TOTOBHOCTU M CHOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIIOJYYECHHIO HOBBIX 3HAaHUM II0 XUMHH B COOTBETCTBHM C JKU3HECHHBIMHU
HOTPeOHOCTAMY;

WHTEpeca K OCOOCHHOCTAM TpyAa B pa3IUYHBIX cdepax MpodhecCHOHATBHOM
JESATEIIBHOCTU

METAIIPEAMETHBIE PE3VJIETATbBI

OgiaieHHe YHHBEPCAJIbHBIMH NI03HABATEJIbHBIMH ACHCTBUAMMU:

bazosvie nocuueckue Oeticmsus: caMOCTOSTENFHO (HOPMYIMPOBATh U aKTyaU3UpPOBATh
npo0ieMy, BCECTOpPOHHE €€ paccMaTpuBaTh; OINpPEeNATh LEAH JACATENbHOCTH, 3ajJaBas
napamMeTpsl M KPUTEPUUM HX JOCTHKECHHUSA, COOTHOCHUTHb pPE3yJbTaThl JACSATEIBHOCTH C
IIOCTABJICHHBIMM LEJIIMM; HCIIOJIb30BaTb IIPM OCBOEHUU 3HAHUM IPUEMBI JIOTMYECKOTO
MBIIUICHNS — BBIACIATh XapaKTE€pHbIE NMPU3HAKKA IOHATHA M YCTAHABIMBATh UX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS sl OOBSICHEHUsS OTHENbHBIX (DAaKTOB M SIBJICHUM;
BBIOMPATh OCHOBAHWS W KPUTEPUHM IS KIacCU(UKAIMHM BEIIECTB M XHMHUYECKHX PEaKIIHA;
YCTaHABJIMBATh IPUUYMHHO-CIEACTBEHHBIE CBA3M MEXIY H3y4aeMbIMH SBICHUSMHU; CTPOUTH
JOTUYECKUE  pacCyXAeHUs (MHOYKTUBHbIC, JEIyKTUBHBIE, [0 AHAJOIMM), BBIABIATDH
3aKOHOMEPHOCTH M IMPOTHBOPEYMS B PACCMATPUBAEMBIX SIBICHUAX, (POpPMYIHpOBaTH BBIBOJBI U
3aKJIIOYECHUS; MPUMEHATH B IIPOLIECCE ITO3HAHMS, MCIOJIB3yEMbIE B XHMHHM CHUMBOJIMYECKHE
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(3HaKOBBIE) MONENM, NPeoOPa3OBbIBATH MOJEIbHBIC MPEACTABICHUS — XHMUYECKHH 3HaK
(cuMBoIT) 37eMeHTa, XUMHUUecKast (hopMyia, ypaBHEHHE XUMHYECKOH PEaKIuu — MPH PEHICHUN
yUeOHBIX TIO3HABaTEIbHBIX M MPAKTUYECKUX 3ajiad, MPHUMEHSATh Ha3BaHHBIE MOJIEIbHbIC
MPEICTABICHUS U1l BBISABICHHUS XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB M XUMHUYECKHX
peaxKumii.

bazosvie uccneoosamenvckue Oeticmeus: BIAJE€Th OCHOBAMH METOAOB HAy4YHOIO
MO3HAHUS BEUIECTB M XMUMHMYECKUX PEaKIM; (GOpMyIUpoBaTh LENU M 3aJa4ydl MCCIEIOBaHUS,
WCIIOB30BaTh IOCTABICHHBIE M CAMOCTOSTENHFHO C(OpMYyITHpOBaHHBIE BOMPOCH B KauyecTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIsI (POPMHUPOBAHUS TUIIOTE3bI O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBACMBIX CY)KICHHIA; BIIAJeTh HaBBIKAMH CAMOCTOSTEIBFHOTO TUIAHHUPOBAHUS U
NPOBEJICHHUS] YUYEHHUYECKUX HKCIIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIONATh 3a XOJIOM
rporecca, CaMOCTOSITEIbHO IPOrHO3UPOBATH €r0 pe3yibrar, (GopMyaupoBaTb OO0OOLIEHUS U
BBIBOJIbI OTHOCHUTENIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIIEOBAHUS, COCTABIATH 000CHOBAaHHBIN
OTUéT O TpoJeNaHHOW paboTe; MPUOOpETaTh OMBIT YYCHUYCCKOW HCCIEAOBATEIBCKON |
HPOEKTHOH JeSITeIbHOCTH, MPOABIATh CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MTOUCKY
METOJIOB PEIICHHSI MPAKTHYECKUX 3a71a4, MPUMEHEHHIO Pa3IMYHBIX METOIOB MMO3HAHMS.

Paboma ¢ ungopmayueii: opueHTUPOBATHCS B PA3IMUYHBIX MCTOUYHUKAX HH(OpMaIuu
(HayqHO-TIOMYIISIpHASL JINTepaTypa XUMHUYECKOTO COACPIKaHUs, CIPaBOYHBIE MOCOOUS, PECYPCHI
WntepHera), ananu3upoBaTb HH(GOPMALMIO pPA3IMYHBIX BUIAOB U (GOPM IPEACTABICHHUS,
KPUTUYECKH OICHUBAaTh €€ IOCTOBEPHOCTh M HENPOTHBOPEYMBOCTH;, IPHOOPETATh OIIBIT
UCIIOJIb30BaHMUs HMH(OPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJOTMH M Pa3IMYHBIX IHOUCKOBBIX
CUCTEM; CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMalbHYIO (GOpMy MpeAcTaBieHUus HH(pOpMauuu
(cxemsl, rpauky, AUMarpaMMbl, TaOIULbI, PUCYHKH U JAPYTHE); UCIOJIb30BaTh HAYUHBIH SI3bIK B
KauecTBEe CpeACTBa NpU paboTe ¢ XUMHUUECKOW HH(OpMarmen: MPUMEHATh MEXIpPEIMETHBIE
(pusnueckue U MaTeMaTHYECKHUE) 3HAKU M CUMBOJIbI, (OPMYJIbl, a00peBHaTypbl, HOMEHKJIATYPY;
UCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HAMJISAHOCTH.

OBJaieHHe YHUBEPCAJTbHBIMH KOMMYHHUKATHBHBIMHU Y4eOHBIMHU AeiCTBUSIMM:

3a/laBaTh BOMPOCHI IO CYHIECTBY OOCYXk/1aeMOil TeMbI B X0/l JUAJIOra W/WIN AUCKYCCHUH,
BBICKa3bIBaTh HJEH, (HOpPMYIUPOBaTh CBOM THPEAJIOKEHUS OTHOCHUTEIIBHO BBITIOJTHEHUS
MPEIIOKEHHOMN 3aa4U;

BBICTYIIaTh C MPE3EHTAIeld Pe3yJbTaToB MO3HABATEIbHON NEATENBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH  BBINIOJHEHUH XUMHUYECKOTO
JKCIEPUMEHTA, MNPAKTUYECKOW paboThl MO HCCIEIOBAaHMIO CBOWCTB H3y4yaeMbIX BEILECTB,
peasmzanuy y4eOHOTO TPOEKTa W (OPMYIUPOBATH BBIBOABI IO pe3ylbTaTaM MpPOBENEHHBIX
UCCIIEIOBaHUH MMyTEM COIIaCOBaHMSI MO3UIMN B X0i€ 00CYkIeHUsI 1 0OMEHa MHEHUSMU.

OgjaeHne YHUBEPCATbHBIMH PeryISTHBHBIMH Y4eOHbIMU 1eHCTBUAMM:

CaMOCTOATENIBHO IUIAHUPOBAaTh M OCYLIECTBIISATh CBOIO IO3HABATEIbHYIO NESTEIHHOCTD,
omnpenenss €€ LeNM W 3aJa4d, KOHTPOJIMPOBATh M IO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeasaraeMblii aIrOPUTM JIEHCTBUI NMPU BBINOJHEHUM YYEOHBIX M HCCIEAOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosnee 3(pHEeKTUBHBIN c1OCO0 X pEeUIeHUs ¢ YYETOM IOyUYEHHUsI HOBBIX 3HAHUHN O
BEIIIECTBAX U XUMUUECKUX PEaKIUsX;

OCYUIECTBIIATb CAaMOKOHTPOJIb CBOEHW JEATEIbHOCTM Ha OCHOBE CaMOaHalu3a U
CaMOOILIEHKH.

I[MPEJMETHBIE PE3VJIbTATHI

- c(OpMUPOBAaHHOCTh NPEACTABICHUN O MEeCTe XMMUU B COBPEMEHHOI HAayyHON KapTHHE
MHpa; TOHUMAaHHUE POJIHM XUMHH B (POPMUPOBAHUU KPyro3opa u (GyHKIMOHAIBHON IPaMOTHOCTH
YeJI0BeKa JJIs PelIeHUs MPAaKTHUECKUX 3a/1ay;

- BIIQJICHWE OCHOBOIIONIATAIOUIMMH XUMHYECKUMH TOHSATHSIMH, TEOPHSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE I0JIb30BaHNE XMMHUYECKON TEPMUHOJIOTHENH U CUMBOJIUKOM;

- BJIaJICHHEC OCHOBHBIMH METOJAaMHU HAyYHOTO TIIO3HAHMS, HCIIOJIB3YEeMBIMH B XHMHU:
HaOII0ICHNEM, OMMCAaHUEM, U3MEPEHUEM, HKCIIEPUMEHTOM; YMeHHe 00palarbiBaTh, OOBACHATH
Pe3yNbTaThl MPOBEICHHBIX ONBITOB M JIENATh BBIBOJIBI, TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH
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METO/IbI I03HAHUS IIPU 5 PEILICHUH NIPAKTUYECKUX 3a1a4;

- C(i)OpMHpOBaHHOCTB YMCHUA OaBaTb KOJIMYCCTBCHHBIC OLICHKH W IMPOU3BOJAUTH PACUCTHI
10 XUMUYECKUM (hopMysaM U ypaBHEHUIM;

- BJIAACHUC IIpaBHUJIaMH TCXHUKH 6630HaCHOCTI/I IIprU HCIOJIB30BAHUN XHUMHUUYCCKUX
BEIIECTB;

- cOpMHUPOBAHHOCTH COOCTBEHHOM MO3HIIMH 1O OTHOIIEHUIO K XUMHYECKONU WH(pOopMaIuw,
nonyqaeMoﬁ N3 pa3HbIX HCTOYHUKOB,

- c(hopMHpPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIM3MPOBATh XMMHUYECKYIO HH(OpMaIuio,
NoJIy4acMyr0 M3 pa3HbIX HUCTOYHHUKOB (Cpe,[[CTBa MacCOBOH KOMMYHHKAaIIUH, I/IHTCpHeT u
APYTHX);

- C(pOpMI/IpOBaHHOCTL YMeHI/Iﬁ COﬁJIIO,Z[aTB IMpaBujia 3SKOJOTHUYCCKH I_IeJ'ICCOO6p8.3HOFO
IIOBCACHHUA B 6I)ITy 158 prI[OBOﬁ ACATCIIBHOCTH B HCJIAX COXPAaHCHUSA CBOCTO 3J0pPOBbA U
Oprxcanmeﬁ HpHpO,HHOfI Cpeabl, OCO3HABATH OMNACHOCTH BOSﬂCﬁCTBHH Ha JKHUBBIC OpTraHU3MbI
ompenenEHHBIX BEIIEeCTB, MOHUMAas cMbica nokaszarens [1JIK, moscHsATs Ha mpuMepax crocoObl
YMCHBIICHUS U IIPEAOTBPALLICHUA UX BPCAHOTO BO3ﬂ€ﬁCTBHH Ha OpraHu3M 4YCJIOBCKA,

- JJIA o6yqafoumxc;1 C OIrpaHUYCHHBIMU BO3MOXXHOCTAMHU 300POBBA. YMCHUC IMPUMCHATH
3HAHWUSA 00 OCHOBHBIX AOCTYIHBIX MCTOJAAX IMMO3HAHUSA BCIICCTB U XUMHUYCCKHUX ﬂBJIeHHﬁ;

- 78 CHeNnbIX M cla0oBUASIIMX OOYy4aroUIMXCsi: YMEHHE HCIOIb30BaTh peabeHO
TOYEUHYI0 cucTteMy obo3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyi.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA «XUMMWS»

3.1 O6beM yueOHOro npeaMera « XuMHsD» M BUIbI y4eOHO# padoThI

Buj yyeOHoM padoThI O6bem
4acoB
O0beM padOTHI 00YUAKOIIMXCS B aKageMHYeCKHX Yyacax (Bcero) 78
O0beM padoTbl  00yYAOIIMXCHA BO B3aUMOAEHCTBHU 78
npenojaaBarejieM (Bcero)
B TOM YHCJIE:
JICKIIMU 40
J1a00paTOPHBIEC 3aHITHUS 38
Ipome:xxyTouHasi arrecranus B popme
No 1 cemectp — apyrue hopMbl KOHTPOJIS 1
Ne 2 cemectp — aud.3auer 2
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3.2 TemaTnueckuii IJIAH U cOlePKAHNE YUeOHOI0 MpeAMeTa XUMHS

TemaTuueckue 0JI0KH, OcHOBHOe coaepxaHue Oo0Lem OcHoBHBIE BHADBI 1eATEJILHOCTH
TEMBbI 4acoB oOyuarouierocst
1 2 3 4
Paznea 1. OBLIAS 1 HEOPTAHUYECKAS XUMUSA 30
Tema 1.1. ConepkaHue JeKIUu
Ilepuoanyeckuii 3axkoH | 1| Xumuyeckuii smement. Atom. CocTaB aTOMa, H30TOIIBL. PackpbIBaTh CMBICI H3y4aeMbIX TOHATUN
U NepuoaAnYecKas OnexTpoHHas 000J10YKa. DHEPreTUUECKUE YPOBHH, (BBISABIIATH MX XapaKTEPHBIE MPU3HAKH),
cucrema /I.H. MOYypOBHHU. ATOMHBIE OpOUTaIH, S-, p-, d-, f-271€MEHTHI. YCTaHaBJIMBAaTh UX B3aUMOCB:3b. PackpbIBaTh
MenpaeJieeBa. Oco0eHHOCTH pacIpeeNieHHst AIEKTPOHOB M0 OPOUTATISIM B CMBICII ITepuoanyeckoro 3akoHa /. M.
Crtpoenue aroma. aToMax MajbIX U OOJNBIINUX MEPUOJOB. DIEKTPOHHAS MenpeneeBa 1 1I€MOHCTPUPOBATH €TI0
koH(puryparus aromoB. [leproanyuecknii 3aK0H U CHUCTEMaTU3HUPYIONTYI0, OOBbSICHUTEIBHYIO U
Ilepuonnueckas cucrema XUMHYECKUX 31eMeHTOB /1. 1. 2 MPOrHOCTUYECKYIO PYHKIIMU. XapaKTepUu30BaTh
MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U AIIEKTPOHHOE CTPOCHHE ATOMOB XUMHUUYECKUX
[lepuoanyeckoil CUCTEMBI XUMHUYECKUX IIEMEHTOB C 3JIEMEHTOB 1—4 nepuo0B, UCNIOJB3YS OHITHS S-,
COBPEMEHHOM Teopuell CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU p-, d-3NEeKTpOHHBIE OPOUTANN, YHEPTeTUIECKHE
M3MEHEHUS CBOMCTB XUMUYECKUX IEMEHTOB U 00pa3yeMbIX ypoBHU. OOBICHATH 3aKOHOMEPHOCTH U3MEHEHUS
MMH MPOCTHIX U CJIOKHBIX BEUIECTB 110 TPyNIaM U IeproiaMm. CBOMCTB XUMHUYECKHUX IEMEHTOB U UX
3HayeHUE MEPUOJUYECKOTO 3aKOHA U CUCTEMbl XUMUYECKHUX COEIMHEHMH 10 MepUoJiaM U rpynnam
anemeHToB /.M. MeHnneneeBa B pa3BUTUH HAyKH. ITepuoanueckoii cuctemsl . 1. Menneneesa
Tema 1.2. ConepkaHue JICKIUU
Crpoenue BemecrBa. | 1| Crpoenue BemecTBa. XUMHUECKast CBA3b. BUpl (KOBaJICHTHAS PackpbiBarb cMBICII H3ydaeMBbIX IOHITUH
HETOJISIPHAS U TIOJISIPHASI, HIOHHAS, METAJUTMYECKast) U (BBIIETISATH UX XapaKTEepPHBIC MPU3HAKN) U
MeXaHU3MbI 00pa30BaHUsl XUMUUYECKOU CBSA3HM (OOMEHHBIN U MPUMEHSTH 3TU NOHATHUS IIPU OMKUCAHUM COCTaBa
JIOHOPHOAKIIETITOPHBIN). BomopoaHas cBs3b. BaneHTHOCTS. Y CTPOCHHMS BEIIECTB, ISl OObSICHEHUS
DnexkTpooTpulaTebHOCTh. CTeneHb OKucieHus. KaTuoHsl u OTIENbHBIX (DaKTOB U siBIeHUN. OnpeaensiTs BUIbI
aHUOHBI. BelecTsa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO 2 XUMHUYECKOH CBSI3H (KOBAJECHTHOM, HOHHOM,

CTpOCHMUA. 3aKOH NOCTOSHCTBA COCTaBa BelllecTBa. THIIBI

MeTaHHquCKOﬁ, BOI[OpOI[HOﬁ) B COCOMHCHUAX,
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Temaruueckue 0s10KkH, OcHoBHOe coaep:kaHue Oobem OcHOBHBIE BU/bI 1eATEJIbHOCTH
TEMBbI JacoB 00yJaromerocs
1 2 3 4
KPUCTAJNINYECKUX PELIETOK U CBOMCTBA BemecTs. [lonsaTre o TUI KPUCTAJIIMYECKOM pEMIETKH KOHKPETHOTO
JTUCTIEPCHBIX CUCTeMax. VICTUHHBIE pacTBOPHI. BeniecTBa. OnpenensTh BAJIEHTHOCTh U CTENIEHb
KonnuecTBeHHbIE XapaKTEPUCTUKU PACTBOPOB (MaccoBas OKHCJIEHNS XMMHUYECKHUX IEMEHTOB B
JI0J1s1 BellecTBa B pacTBope). Knaccudukarus COEIMHEHUX pa3INyHOro cocrana. [IpoBoauTsb
HEOpraHM4YeCKUX coequHennil. HomeHkarypa BBIYHCJIEHUSI C NCIIOJIb30BAHUEM MOHATHUS
HEOPraHMYECKUX BEIIECTB. «MaccoBasi J10JIs BELIECTBA B pacTBOpe». BraneTs
JlabopaTopHas padora Ne 1. O3HakoMIIeHHE CO CBOMICTBAaMU 2 M3Y4aeMbIMU XUMUYECKUMU TTOHATHSMMU.
JIMCTIEPCHBIX cUCTeM. [IpuroToBieHrne pacTBOPOB 3aJaHHOM
KOHLIEHTPALHH.
Tema 1.3. ConepxaHue JeKIuu
XuMHYyecKHe peakuum. >
1| Xumunueckas peakuus. Knaccndukanns xummuaeckux OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHYECKOM
peakuuii B HEOPraHUYECKOW U OPraHUYECKOU XUMHUH. 3aKOH peaKIMU OT pa3INuHbIX GakTopoB. OnpeaenasiTh
COXpPaHEHHUs1 MacChl BEUIECTB; 3aKOH COXPAHEHUS U XapakTep CMELIEHUS] XUMUYECKOTO paBHOBECHS B
IIPEBPALCHNS SHEPTUN IPU XMMHUUYECKUX peakuusax. CKopocTh 3aBUCUMOCTH OT BHELIHETO BO3JEHCTBUSA
PEaKIHH, €€ 3aBUCUMOCTD OT Pa3IMYHBIX (PaKTOPOB. 2 (mpuniun Jle larense). CocTaBnsTh ypaBHEHUS

OO6patumbie peakiui. XuMU4eckoe paBHoBecHe. DaKTophl,
BJIMSIFOIIHE HA COCTOSTHIE XUMUYECKOTO PaBHOBECHSI.
[Tpunuun Jle llarenbe. DnexTponuTuyeckas AUCCOIUAIIMS.
CunbHbIe U ci1a0ble 37eKTposuThl. Cpeia BOAHBIX paCTBOPOB
BEIIICCTB: KUCJIasi, HeUTpalibHasl, Iejo4Has. BogoponHsiii
noka3zarelns (pH) pactopa. Peakiinu moHHOTO 0OMEHA B
OpPraHUYeCKOW U HEOPraHUYECKON XUMHH.
OKHCITUTEIIEHO-BOCCTAHOBUTEINIbHEIE peakiuu. [lonstre 00
AIIEKTPOJIN3E PACILUIaBOB M PacTBOPOB colieii. [IpumeHeHue
AIIEKTPOIIN3A.

peakuuii pa3TMuHbIX THIIOB; MOJHBIE U
COKpaIIEHHBIC YPABHEHUS PEaKIIUi HOHHOTO
oOMeHa, yYUTHIBasl YCIOBHS, IIPH KOTOPBIX 3TH
peaxkuu uayT 10 KoHna. KMcmons3oBarh
npoBeieHUe, HAOIIOCHNE U OITUCAHUE
XUMHYECKOTO IKCIIEPUMEHTA
(IeMOHCTpAaIMOHHbIEC U Ta0OPaTOPHBIE OIIBITHI,
HpaKTUYECKHE PAOOThI): IO OIPEIEIICHHUIO CPE/IbI
BOJIHBIX PacTBOPOB BELIECTB, PEAKIIMH HOHHOTO
oOMeHa, BIMSHUIO pa3IMYHBIX (PAaKTOPOB Ha
CKOpOCTh peakiuid. [IpeacTaBnsiTs pe3yabrarsl
XHUMHYECKOTO SKCIIEpUMEHTa B (hOpME 3aITUCH
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Temaruueckue 0s10KkH, OcHoBHOe coaep:kaHue Oobem OcHOBHBIE BU/bI 1eATEJIbHOCTH
TEMBbI JacoB 00yJaromerocs
1 2 3 4

JlaGoparopnas paGora Ne 2. [IpoBeneHne peakuii HOHHOTO 2 YPaBHEHUI COOTBETCTBYIOLIMX PEAKLUI U J1e1aTh

oOMeHa. OmnpesienieHre cpeibl paCTBOPOB BEIIECTB C MOMOIIIbIO BBIBOJIbI HA X OCHOBE.

YHUBEPCAIBLHOTO MHANKATOPA.

JlaGoparopnas pa6ora Ne 3. Biausinue paznuuHbiX (pakTopoB Ha 2

CKOpPOCTh XMMUYECKON PEAKIINH

Tema 1.4. ConeprxaHue JICKIUU
Merambt 1| Metansl. [Tonoxxenne meramios B [lepruoanueckoii cucreme PackpsIBaTh CMBICIT U3y4aeMbIX IIOHATHN

XMUMUYECKHUX 3J1€MEHTOB. OCOOEHHOCTH CTPOEHHUS (BBLAETIATH UX XapaKTepHbIE NPU3HAKHU) U
ANIEKTPOHHBIX 000JI0UYEK aTOMOB MeTauIoB. O0Imue HNPUMEHSTDH 3TH MOHATUS IPU ONMCAHUU COCTaBa
¢u3nueckue cBoiicTBa MeTaioB. [lpumeHeHne MeTasioB B 2 U CTPOEHUS BELECTB, 111 00bSICHEHUS
ObITY, Tpupoze U TexHuke. CIiaBbl METaIIJIOB. OTAETBHBIX (HAKTOB U siBIEHUH. OOBICHATH
DNEeKTPOXUMHUYECKHUH psil HanpsbkeHU MeTanoB. OOmue o0111e 3aKOHOMEPHOCTH B U3MEHEHNH CBOMCTB
CHocoObI moyyeHus MeTaisioB. Koppo3us MeTaios. AJIEMEHTOB — METAJIJIOB U UX COEIMHEHUH C
Croco0blI 3aIUThl OT KOPPO3HH. y4€TOM CTPOEHUS UX aTOMOB U MOJIOKEHUS B

2| Obmmas xapakTepuCTHKa METAJUIOB INIABHBIX MOATPYTII [Tepuonuueckoit cucTeMe XMMUYECKHUX AJIEMEHTOB
(IA-rpynmna, ITA-rpynmna) [lepuonuyeckoii cucTemMsl . Y. MenneneeBa. XapakTepu3oBaTh
XMUMHUYECKHUX 3JIEMEHTOB. AJIFOMUHHUA. AMQOTEpHBIE CBOWCTBA 2 (omuchIBaTh) 00IIMEe XUMUYECKUE CBOICTBA
OKCHJa U TUApOKcHaa amoMuHus. OO011as xapakTepucTuka METAJUIOB, UX BaKHEUIINX COEAUHEHHH,
MeTaoB nobdouHsIx noarpynn (b-rpynm) [lepuoanueckoii IIOATBEPXKAas 3TO ONMCAHUE IPUMEPAMU
CUCTEMBbI XMMUYECKHUX 3JIEMEHTOB: M€/lb, IIUHK, XPOM, JKeJIe30. YPaBHEHHI COOTBETCTBYIOIUX XMMUYECKUX
Baxkneiue coeluHeHUsI METAJIJIOB (OKCHU/IbI, TUAPOKCHIBI, peakuuii; IpUMEHEHNE METAJJIOB B Pa3IMYHbIX
COJIH). 00JIaCTsIX, a TAKXKe UCIOJIb30BaHUE UX AJIS

JlaGopatopHnas paGora Ne 4. PerieHue skcriepuMeHTalbHbBIX 2 CO3/1aHUsI COBPEMEHHBIX MaTepualloB U

3a/a4 110 TEME «MeTainnely. TexHoJiorruil. OnMUCHIBaThH CITIOCOOBI 3alIUThI

JlabopaTopHas pa6ora Ne 5. KauecTBeHHBIC peakiyu Ha 2 METAJUIOB OT KOPPO3UU. PacKpbIBaTh CyIIHOCTD

KaTHOHBbI MCTaJIJIOB.

OKHUCJIUTEIHHO- BOCCTAHOBUTEIBHBIX pEaKni
MOCPEICTBOM COCTABIIEHUS AIEKTPOHHOTO
Oamanca 3Tux peakuuid. [[poBoauTh peakumm,
MOJITBEPKAAIOLINE XaPAKTEPHbIE CBOMCTBA
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Temaruueckue 0s10KkH, OcHoBHOe coaep:kaHue Oobem OcHOBHBIE BU/bI 1eATEJIbHOCTH
TEMBbI JacoB 00yJaromerocs
1 2 3 4
M3y4aeMbIX BELIECTB, PACIIO3HABATH OMBITHBIM
MyTEM MOHBI METAJUIOB, IPUCYTCTBYIOIINE B
BOJIHBIX pacTBOpax.
Tema 1.5. Hemeranasbl. | Conep)kaHue JeKIUU
1| Hemeramibl. [lonoxenue HemeraiioB B [lepuonnueckoit PackpbIBaTh CMBICIT U3y4YaeMbIX MTOHATHI
cucreMe xumuyeckux anemenTos .. Menzaeneesa u 2 (BBLOENATH UX XapaKTepHbIC IPU3HAKH) U
0COOEHHOCTHU CTpOEHUs aToMOB. PU3NYEeCKue CBOMCTBA MPUMEHSTDb 3TH MOHATHUS IPU OMMCAHUU COCTaBa
HEMETAJIJIOB. AJIJIOTPONUS HEMETAIIJIOB (HA MpUMeEpe U CTPOCHUS BEIIECTB, I O0BSICHEHUS
KHCIJIOpOa, cephl, pocdopa u yriaepoaa). OTIIETBHBIX (DAKTOB U sBIICHHUH. OOBSICHATD
= = o0IIre 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2| Xumuyeckue cBOMCTBA BaXKHEHIIINX HEMETAJIJIOB (TaJIOT€HOB, 2 . N
HEMETAJJIOB U UX COCAMHEHUN C YUETOM
cepsl, a3ota, hocdopa, yrepoaa u kpeMHus). OKCHIBI
CTPOCHHS UX aTOMOB U MOJIOKCHUSI B
HeMmeTauioB. Kucioponacoaep:xamue KUcioTel. Bogoponnsie N
[Tepuonnyeckoii cucTeMe XUMUUYECKUX PIEMEHTOB
COEIMHEHUS] HEMETAJIJIOB.
. 1. Menneneesa. Xapakrepu3oBaTb
JlaGopaTopHasi padora Ne 6. KauecTBeHHbIE peakliyd HA 2 (onuckIBaTh) O0IIME XMMUYECKHE CBOMCTBA
AQHUOHBI U KATUOH aMMOHMUSI. HEMETAJIJIOB, UX BKHEUIIUX COCTUHEHUN,
JlaGopaTopHasi padora Ne 7. Pelienue 3KCriepuMeHTaIbHBIX IIOATBEPXKAAsl ITO ONKMCAHUE IIPUMEPAMU
3ana4d o reMe «Hemeramnbiy. 2 YpaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX
peaxkumii. XapakTepu30BaTh BIUSHUE HEMETAJIIOB
U UX COCIMHEHUHN Ha KUBbIE OPraHU3MBI;
OTHMCHIBATh MPUMEHEHHE B PA3JIMYHBIX 00JACTIX
IPAKTUYECKOM JIeITeIbHOCTH YEJIOBEKa.
Paznen 2. XUMUA U ’KU3HDb 2
Tema 1.1. Xumns CopeprkaHue JeKIUH
U KU3Hb.
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Temaruueckue 0s10KkH, OcHoBHOe coaep:kaHue Oobem OcHOBHBIE BU/bI 1eATEJIbHOCTH
TEMBbI JacoB 00yJaromerocs
1 2 3 4
1| Ponb xumMuu B 06eCTIe4eHNH SKOJIOTHUECKOM, SHEPreTHYECKOM PackpbiBaTh poib XMMUU B pELIEHUH

Y TIUILEBOI 0e30MacHOCTH, Pa3BUTHH MeauIUHbIL. [loHaTHE O SHEPreTHUECKHUX, CHIPHEBBIX M KOJIOTUYECKUX

Hay4HbIX METOJaX MMO3HAHUS BEIIECTB U XMMHUYECKUX npo0iieM 4eaoBeuecTBa, OMHUCHIBATH OCHOBHBIE

peakuuil. [IpeacraBnenust 00 o0MIMX HAyYHBIX TPUHIIAIIAX HaMpaBJIeHUs pa3BUTHUI XMMHUECKON HayKH U

IIPOMBILIEHHOT'O MOJIy4€HHsI BaKHENIINX BEIIECTB (Ha TexHOJOruU. [IpuMeHsTh npaBuiIa 6€30MacHOro

IpUMepax MPOU3BOJCTBA AMMHAKA, CEPHON KUCIIOTHI, 2 oOpallleHus ¢ BEIIeCTBAMU, UCIIOIb3yEMbIMU B

MeTaHoja). YeIoBeK B MUpE BELIECTB, MAaTEPUAJIOB U IIOBCEIHEBHOM JKN3HHU, IPABUJIA TIOBEJCHUS B

XUMHUUYECKUX peaKluii: XUMHUS U 37I0POBbE YEJIOBEKa; IIpaBuiia HEJSIX cOepeXeHUs 3J0POBbS U OKPY KoL

MCIIOJIb30BaHM JIEKAPCTBEHHBIX IIPENAPATOB; IpaBUIa IPUPOJHON Cpebl; IOHUMATh Bpel (OMacCHOCTD)

0€3011acHOr0 HCIOJIb30BaHUs IpernaparoB ObITOBOI XUMUU B BO3/ICMCTBUS Ha )KUBbIE OPraHU3MBbI

IIOBCE/IHEBHOM JKM3HU. bbITOBas XMMHUECKasi TPAMOTHOCTh OIIpeIECNIEHHBIX BelecTB cMbIci nokazarens [1/1K,

JlaGopaTopHasi padora Ne 8. M3ydueHne XuMUYECKUX 2 MOSICHATH HA TIPUMEPAX CIIOCOOBI

IIPOLIECCOB U UX BJIUSHUSA HA COCTOSIHME OKPY KAIOIIEH CpeIbl. YMEHBILIEHUS U NPEAOTBPALLEHUS UX BPEIHOTO
BO3JICHCTBHsI. AHAIM3UPOBATH U KPUTUYECKHU
OLIEHUBATh UH(OPMAIIHIO, CBA3aHHYIO C
XUMHUYECKUMHU MPOLIECCaMH U UX BIUSHUEM Ha
COCTOSIHUE OKpYXKarolieu cpensl. Mcnonp30Barh
MOJIyYEHHbIE 3HAHUS U TPEJCTAaBIECHUS O cepax
JEATEIIBHOCTH, CBS3aHHBIX C HAYKOW 1
COBPEMEHHBIMH TEXHOJIOTUSIMH, KaK OCHOBY JJIsI
OpHUEHTAalUH B BbIOOpE cBOEH Oynyieit
npodeccruoHabHON nesrenbHocTU. [IpuHumMars
ydacTHe B 00CyXJI€HUU poOIeM XUMUYECKOH 1
9KOJIOTUYECKOM HAlpaBI€HHOCTH, BbICKA3bIBATh
COOCTBEHHYO MO3ULIHIO 10 NpodiemMe U
Ipe/uIaraTb BO3MOXKHBIE ITyTH €€ pellieHus

Paznea 2. OPTAHUYECKASA XUMUA 46
Tema 2.1. ConepxaHue JeKIuu PackpbIBaTh CMBICIT U3y4aeMbIX MTOHATHH,

YCTaHAaBJIMBATh UX B3aNMOCBA3b. HDI/IMGHHTB
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Temaruueckue 0s10KkH, OcHoBHOe coaep:kaHue Oobem OcHOBHBIE BU/bI 1eATEJIbHOCTH
TEMBbI JacoB 00yJaromerocs
1 2 3 4
IIpeamer 1| IIpenmer oprannueckoil xumuu. OCHOBHBIE IOHATHS MIOJIOKEHMSI TEOPUU CTPOEHUSI OPraHUUYECKHUX
OPraHUYeCcKOM XMMHH. opraHnyeckoil XuMuu. OCHOBHBIE MTOJIOKEHHS TEOPUHU 2 BeniecTB A. M. bytiepoBa Ju1st 00bscHEHUs
Teopusi crpoenus XUMHUYECKOTO CTPOCHUS OPraHUYECKUX COETMHEHUIN 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
OPraHUYecKux A.M. Bytneposa. Knaccugukaius opraHi4ecKkux BEIIECTB. cTpoeHus. Mcnonb30BaTe XUMUYECKYIO
coequHeHuit A.M. HomeHkiiaTypa opraHu4ecKkux COeIMHEHNI CUMBOJIMKY JUJISl COCTABJIEHUS MOJIEKYIISIPHBIX U
Bytaeposa. (cucremaTHueckasi) U TpUBHAJIbHBIE HA3BAHUS BaXKHEHIINX CTPYKTYPHBIX (POPMYIJI OpraHUYECKUX BELIECTB.
IIPECTAaBUTENIEH KJIACCOB OPraHUYECKUX BELIECTB. OnpenensaTs BUJIbl XUMUYECKOH CBSI3U B
JlaGopaTopHasi padora Ne 1. MonenupoBaHie MOJIEKY 2 OPraHUYECKUX COCTMHEHUSX.
OpraHMYECKHUX BEIIECTB.
Tema 2.2. ConepkaHue JeKIun
YrieBonoponsl 1| AnkaHbI: CTpOCHHE, TOMOJIOTMYECKUN psif. MeTaH u 3TaH — 2 PackpbIBaTh CMBICI H3y4aeMbIX TOHATUN
IIPOCTEMIINE NPEICTABUTEIIN ATKAHOB: COCTAB, XUMUYECKOE (BBISBIIATH MX XapaKTEPHBIE PU3HAKH),
CTpOeHME, PU3NUECKUE U XUMHUYECKHE CBOMCTBA (peakLuu YCTaHABJIMBaTh UX B3aUMOCBSA3b, HCIIOJIb30BaTh
3aMEIIEHUS U TOPEHMS), HAXOXKACHNUE B IPUPOJE, ITOJIyUEHNE COOTBETCTBYIOLIUE MMOHATHUS IIPU ONUCAHUU
Y IPUMEHEHHUE. COCTaBa, CTPOCHUS U IPEBpaICHAN
2| AJkeHbI: cTpOEHUE, TOMOJIOTUYECKUH Psijl. DTHIICH — OpPraHM4YeCKUX coennHeHui. Mcnonp30BaTh
IIPOCTENIINH NTPEICTABUTEND AJIKEHOB: COCTAB, XUMHYECKOE 2 XUMHUYECKYIO CHMBOJIMKY JJIs1 COCTAaBJICHUS
CTpoeHHE, PU3NIECKHE U XUMHUECKIE CBOMCTBA (peakuu MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX (hOpMYIT
T'MJPUPOBAHMSL, TAJIOTEHUPOBAHUS, THIpaTallUK). AJIKaUEHBI: OpPraHMYECKHUX BELIECTB. YCTaHABINBATh
Oyranuen-1,3 u MmetunOyTraaues-1,3, XuMUYECKOE CTPOEHUE, IIPUHAJIEKHOCTD BEIECTB K ONPEACICHHOMY
peakuus NOJUMEPU3ALMH, TPUMEHEHHUE. KJIACCy YIIIEBOJOPOIOB 110 COCTABY U CTPOCHHUIO,
3| AJKHMHBI: CTPOEHHUE, TOMOJIOTUYECKUH psifl. ALIETUIICH — 2 Ha3bIBaTh UX 110 CUCTEMAaTUYECKON

IIPOCTENIINH NTPEICTABUTEND AJIKMHOB: COCTaB, XUMUYECKOE
CTpoeHue, PU3nYecKrue 1 XUMHUYECKHEe CBOMCTBA (peaKkiuu
TUJPUPOBAHUS, TAIOTEHUPOBAHUS, THIPATAIIMA TOPEHUS),
HaXOXKJEHHE B NPUPOJIE, MOTYUEHHE U TPUMEHEHNE.

HOMEHKJIATYpEe; IPUBOJIUTH TPUBHUATIBHBIC
Ha3BaHUA OTACJIbHBIX HpCI[CTaBI/ITeHeﬁ
yreBoaopoaoB. OnpeaessiTh BUIbl XUMUUECKON
CBS3H B MOJIEKYJIaX YIJIIEBOJOPOIOB;
XapaKTePHU30BaTh 3aBUCUMOCTh PEAKITMOHHON
CIIOCOOHOCTH YINIEBOJOPOAOB OT KPATHOCTHU

17




Temaruueckue 0s10KkH, OcHoBHOe coaep:kaHue Oobem OcHOBHBIE BU/bI 1eATEJIbHOCTH
TEMBbI JacoB 00yJaromerocs
1 2 3 4

4| ApeHbI: OEH30J ¥ TOYOJI, COCTAaB, XUMUYECKOE CTPOEHUE 2 KOBAJICHTHOM CBSI3M. XapaKTepU30BaTh COCTAB,
MOJIEKYJ, pU3NUECKUE U XUMUYECKHE CBOMCTBA (peakiuu CTpOeHue, MpUMEHeHHe, GU3nuecKue u
raJIOTEHUPOBAHUSA U HUTPOBAHMSI ), IOJTYyUEHUE U IPUMEHEHHUE. XMUMHUYECKUE CBOICTBA, BayKHEHIINE CIIOCOObI
Brnusinue OeH3oa Ha OpraHu3M 4esioBeka. [ eneTnueckas MOJTyYeHUs! TUITMYHBIX TpeJCcTaBUuTeNen
CBSI3b YIVIEBOJOPOJIOB. pa3JINYHBIX KJIACCOB YIIIEBOJOPOAOB (METaHa,

JlaGopaTopHasi padora Ne 2. KauecTBeHHOE olpeieseHne 2 dTaHa, OTUJICHA, alleTuIIeHa, Oyraauena -1,3,

yIJIepoa U BOOPO/ia B OPraHUUYECKHUX BEIIECTBAX. OeH3o11a, TOIyoJa).

JlaGopaTopHasi padora Ne 3. [Tonyuenue stuneHa. Mzyuenue 2

€ro CBOMCTB.

JlaGoparopnasi pabora Ne 4. O3HaKOMJIEHHE C KOJUIEKIUEH 2

00pa31oB macTMacc, KayuyyKkoB U pe3uHbl. Bynkanuzamus

PE3UHBL.

Tema 2.3. ConepkaHue JEeKIUN
Kucaopoacoaepxamue | 1| IpeaejbHble 0AHOATOMHbIE CIIMPTHI: METAHOI M 3TAHOI, PackpsIBaTh CMBICIT U3y4aeMBbIX IIOHATHN
OpraHuyeckKue XUMHUUYECKOE CTpOoeHHe, (pU3nuecKue 1 XUMHUIEeCKUEe CBOMCTBA (BBIABIIATBH UX XapaKTE€pHbIE IPU3HAKH),
COCIMHEeHHSI. (peakuuy ¢ akTUBHBIMHM ME€TaJlIaMH, TaJJOT€HOBOIOPOIaMH, YCTaHABJIMBATh UX B3aUMOCBS3b, UCII0JIb30BaTh

ropeHue), npuMeHeHue. BonopoaHas cBs3b. COOTBETCTBYIOIUE MMOHATHUS IIPU ONIMCAHUN
DU3HOIOrH4eCKOe IEUCTBUE METAHOJIA U TAHOJIA Ha COCTaBa, CTPOCHMS U NPEBPALLECHUN
OpraHM3M 4eI0BeKa. MHOroaTOMHBIE CIIUPTHI: STUICHIIIMKOIIb OpPraHMYECKHUX coequHeHui. Vcronp30BaTh
U TIUIEPUH, XMMUYECKOE CTPOEHUE, (PU3NIECKUE U 2

XUMHUYECKHE CBOMCTBA (B3aUMOACHCTBUE CO MIETOYHBIMHU
MeTaJlJlaMH, KaYeCTBEHHAs peaKIMsi HA MHOTOAaTOMHBIE
cnupthl). OU3NOIOTUUYECKOE ACHCTBUE HA OPTaHU3M
yenoBeka. [I[pumenenune muneprHa u 3tuneHnmkons. dexou.
CrpoeHue MOJIeKyIIbl, PU3NIECKUE U XUMHUYECKHUE CBOMCTBA
¢denona. TokcuuHOCTh (heHOMa, ero (PU3NOIOTHUECKOe
JeficTBUe Ha opraHu3M uesioBeka. [Ipumenenue denona

XUMUYECKYIO CUMBOJIUKY ISl COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaI&HHON) (popMysT OpraHnYeCKUX BEIECTB.
YcTaHaBnuBaTh NPUHAIIEKHOCTh BEIIECTB K
OIIPEJETICHHOMY KJIACCY 110 COCTaBy U CTPOEHUIO,
Ha3bIBaTh UX M0 CUCTEMAaTUYECKOU
HOMEHKJIAType; IPUBOJUTH TPUBUAIILHBIC
Ha3BaHUS OTJEJbHBIX IIPEICTABUTENICH
KHMCJIOPOACOAECPKALIUX COCAUHEHUN.
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Temaruueckue 0s10KkH, OcHoBHOe coaep:kaHue Oobem OcHOBHBIE BU/bI 1eATEJIbHOCTH
TEMBbI JacoB 00yJaromerocs
1 2 3 4

Auabaeruabl: GopMalbIeTu/ U alleTaabAeTHI, XUMHUIECKOe 2 Xapaxkrepu3oBaTh COCTaB, CTPOCHUE,
CTpoeHue, PU3ndYecKrue 1 XuMHUYeCcKrue CBOMCTBRa (peakiuu npuMeHeHne, GU3NIECKUe U XUMUYECKIE
OKHUCJIEHUSI U BOCCTAHOBJIEHUSI, KAUECTBEHHBIE PEAKIIUN), CBOICTBA, BaXKHEHIIINE CTIOCOOBI TIOTYUYEHUS
[IOJIYYEHHUE Y IPUMEHECHHUE. TUMUYHBIX MPEICTABUTENEH PA3IMYHBIX KIIACCOB
OnHOOCHOBHBIE NIpeAeIbHbIe KAPOOHOBbIE KUCJIOTHI: 2 KHCJIOPOJCOAEPpKAINX COEANHEHNH (METaHOa,
YKCYCHasi KUCJIOTa, XUMUYECKOE CTPOEHUE, PU3NYeCcKre U 3TaHoJa, IIUIeprHa, peHomna, popmaabaeruia,
XMUMUYECKHE CBOMCTBA (00IIe CBOWCTBA KHCIIOT, PEaKIUs aleTanbAeruaa, YKCYCHOW KUCIIOTBI, IIIFOKO3BI,
sTepudUKaINN), TOTyYeHHE 1 TpuMeHeHne. CTeapuHOBas U caxaposbl, KpaxmaJa, IEJIIII03bI); BBIABIIAT
OJIEMHOBAas KUCJIOTHI KaK MPEACTABUTENIN BBICIIAX TeHETUYECKYIO CBSI3b MEXY HUMU U
KapOOHOBBIX KHCIIOT. MOATBEPXKAATh €€ HAIMYUE YPAaBHECHUAMU
MpbLi1a KaK cOJIM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOIOILIEE 2 COOTBETCTBYIOIIMX XUMHIECKHUX PCAKIHUi C
neiicteue. CiiokHbIe 3QUPBHI KaK TPOU3BOHBIE KAPOOHOBBIX MCIIOIb30BaHUEM CTPYKTYPHBIX (hOPMYI.
KHUCTOT. ['maponu3 cinoxHbIX 3¢upoB. AKupbI Kak OnuceIBaTh COCTaB, XUMUYECKOE CTPOEHHUE U
MIPOM3BOHBIC TIIMIEPUHA U BBICIINX KAPOOHOBBIX KHUCIIOT. NPUMEHEHHUE KUPOB, XapaKTEPU30BATh UX
['nponus Kupos 3HAYEHUE IS KU3HEAESATEIbHOCTY OPraHU3MOB.
YraeBoabl: cocTaB, Knaccuukamus yrieBoaoB (MOHO-, TU- U 2 Oco3HaBaTh OMAaCHOCTH BO3JEHCTBUS Ha JKUBBIE

noaucaxapuabl). [Troko3a — npoctenimii MOHOCaxapua:
0COOEHHOCTHU CTPOCHUSI MOJIEKYJIbI, PU3NUECKUE U
XUMHUYECKHE CBOMCTBA IIIOKO3BI (B3aUMOICHCTBHE C
rugnpokcugom Meau (II), okucnenue aMMua4HBIM PACTBOPOM
okcuna cepedpa(l), BocctanoBieHue, OPOKECHUE TITFOKO36I),
HAXOXKICHHE B MPUPOJIE, MPUMEHEHHUE TITFOKO3bI,
Ononoruueckas poiib B )KU3HEACATEIIBHOCTH OpraHn3Ma
yenoBeka. DotocuuTes. PpyKTO3a KaK H30MEP [IIFOKO3BI.
Caxapo3a — npeJCcTaBUTENb JUCaXapHUI0B, THIPOIIN3
caxapo3bl, HaXOXkJACHHE B IpHUpoJe U npuMeHeHne. Kpaxman u
LIEJUTI0N03a KaK MPUPOAHBIE MOJIUMEPBL: CTPOCHUE Kpaxmaia u
LEJUTION03bl, PU3NYECKHe U XUMUYECKHEe CBOMCTBA Kpaxmasa
(ruponn3, KaueCTBEHHAS PEAKIIMS C HOJIOM).

OpraHU3MBbI ONPEIEIEHHBIX OPraHUYeCKUX
BEIIECTB, TMOSICHATH Ha MPUMEPAX CIIOCOOBI
YMEHBIICHUS U IPEJOTBPALICHUS UX BPETHOIO
BO3/ICHCTBHS HA OPTraHU3M YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE METO/IbI
NIO3HAHMA — IPOBEACHNE, HAOIIONCHUE U
OINHCaHNE XMMUYECKOTO FKCIIEPUMEHTA
(J1abopaTopHbI€ ONBITHI U MIPAKTHUECKHE PabOThI).
CrnenoBath npasuiiam 0e30MacHON paboThI B
71a00paToOpuM MPH UCTIOITH30BAHUH XUMHYECKOH
nocyzsl 1 000py/I0BaHUs, a TAKXKe MpaBHiIaM
00pamieHus ¢ BEIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMH BBIIOJIHEHUS JJAOOPATOPHBIX
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Temaruueckue 0s10KkH, OcHoBHOe coaep:kaHue Oobem OcHOBHBIE BU/bI 1eATEJIbHOCTH
TEMBbI JacoB 00yJaromerocs
1 2 3 4
JlaGopaTropnas pa6ora Ne 5. ['opeHue ciupToB. 2 OTIBITOB U MIPAKTHUYECKHUX Pa0OT MO MOTYyYCHHUIO U
B3anmoneiicTeue mmnepuna ¢ ruapokcuaom menu (11); HW3yYEHUIO OPTAaHWUYECKUX BEIIECTB.
JlaGopaTopHasi padora Ne 6. KauecTBeHHbIE peakiuu 2 [IpencraBisaTe pe3ynbrarsl SKCIEPUMEHTA B
aNbJIeru10B (OKHCIEHNE AMMHUAYHBIM PacTBOPOM OKCHAA dbopme 3anucH ypaBHEHUI COOTBETCTBYIOLIUX
cepebpa u ruapokcugom meau (11)). peaKIMil ¥ 1eT1aTh BBIBOJbI HA UX OCHOBE.
JlaGopatopnas paGora Ne 7. CBoiicTBa pacTBOpa YKCyCHOM 2 [IpoBOIHTE BBIYHCIICHHUS TS OLIPE/ICIICHUS
KHCJIOTHI, 00IIME CO CBOWCTBAMU MUHEPATbHBIX KUCIOT. MOJIEKYJIIPHOM (POPMYIIBI OPraHUYECKOTO
JlabopaTopHas padora Ne 8. Co3manne KOJUIEKITUN dPUPHBIX 2 BEIIIECTBA, 110 YPABHCHUIO XUMUYECKOH PEaKIHu.
Macell. CaMoCTOATENHHO TUIAHUPOBATH U OCYIIECTBISATh
JlaboparopHas padora Ne 9. BzaumoneiicTBue mIrOKo3bI U 2 CBOXO IIO3HABATEILHYIO NCATCIIEHOCTE,
caxapo3ssl ¢ rugpokcugoM meau (I1). KauectBennas peakuus Ha NPUHUMATh aKTUBHOE y4acTHE B TPYIITIOBOMU
KpaxMmall. y4eOHOM e TeIbHOCTH
Tema 2.4. ConeprxaHue JeKIUU
AsoTcozepikamme 1| AMMHBI: METUJIAMUH — IPOCTEUILIUNA MTPEACTABUTEIh AMUHOB! PackpbiBaTh CMBICIT H3y4aeMBbIX IOHITUH
opraHuvecKue COCTaB, XUMHUYECKOE CTPOECHHUE, (PU3NUECKUE U XUMHUUECKHE (BBIABJIATH X XapaKTePHbIE TIPU3HAKH),
COEAUHEHMS. CBOMCTBA (PEaKIMK C KUCIOTAMU U TOPEHHS), HAXOKICHHE B YCTaHABJIMBATh UX B3aMMOCBS3b, HCIIOIL30BATh
pupojie. AMHHOKHUCJIOTHI KaK aM(oTepHbIe COOTBETCTBYIOLIUE MOHATHUS IPU ONUCAHUU
oprannyeckue coeanHeHusi. OU3NUYECKUE U XUMUICCKUE 2 COCTaBa, CTPOCHUS U TPEeBpaIICHUN

CBOMCTBAa aMUHOKHCIIOT (Ha MMPpUMEpE TIIHUIINHA).
buonornueckoe 3HadeHrEe aMUHOKUCIIOT. CUHTE3 NIENTHU/IOB.
beiiku kak npupoaHbie noaumMepsl. [lepsuunas, BropuuHas
U TPETHYHAsI CTPYKTypa OeIKoB. XMMHUYECKHE CBOMCTBA
O€JIKOB: THAPOIIU3, ACHATYypallysl, KAYeCTBEHHbIE PEaKIH Ha
OenKH.

OpraHM4YeCcKuX coenuHeHui. Mcnonp3oBaTh
XUMHUYECKYIO CUMBOJIUKY ISl COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIéHHON) (popMysT OpraHnYEeCKUX BEIIECTB.
Ornpenensars NPUHAICKHOCTD BEIIECTB K
ONpeICTICHHOMY KJIACCy IO COCTaBY M CTPOCHUIO,
Ha3bIBaTh UX 10 CHCTEMaTHYeCKOM
HOMEHKJIaType; MPUBOJIUTH TPUBHUAIIbHBIC
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TemaTuueckue 0J10KH,
TeMbI

OcHoBHOE CoaCpKaHue

Oo0neM
4acoB

OcHoBHBIE BH/IbI JIeATEJIbHOCTH
00yJaromerocs

1

2

4

JlaGopaTopnasi padora Ne 10. V3y4yenue cBOHCTB OEJIKOB:
JIeHaTypaIus OCJIKOB MTPU HATPEBAaHUH U IIBETHBIC PEAKIIUH
0€JKOB.

Ha3BaHUs OTIEJIbHBIX IIPEICTAaBUTENIEH.
XapakTepru30oBaTh COCTaB, CTPOCHUE,
npUMeHeHne, PU3NUecKue 1 XUMUUYECKUe
CBOICTBa, BaXKHEHIINE CIIOCOOBI TOTYUYEHUS
TUIUYHBIX [TPEICTABUTENEH a30TCOACPKAILNX
COCTMHEHUH (METHIIaMHUHA, TJIUIIMHA, OCIIKOB).
OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOICTBA OENIKOB; MOSCHATH HAa MPUMEPAx
3HaueHue OeJKOB JJIsi OpraHUu3Ma YeloBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAYUYHbIE METOIBI
NO3HaHUs — HAOJII0AATh U OTIHCHIBATH
JIEMOHCTPAIIMOHHBIN SKCIIEPUMEHT.

Tema 2.5.
BeicokomosieKkyIspHbIe
CcOeIMHEeHNSs

ConeprkaHue JICKIIUU

1

OcCHOBHBIC IOHATHSI XMMHMH BbICOKOMOJIEKYJISIPHBIX
COeIMHEeHHUI1: MOHOMeEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJIMMEPHU3ALIUK, CPEAHSSI MOJIEKYJIIpHAs Macca.
OCHOBHBIE METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX
COEIMHEHUH — NOJIMMEPU3ALNS U TOJTUKOHCHCALIMSL.
IlnacTMaccsl (OJIMATUIIEH, TIOTUITPOIIMIIEH,
MOJMBUHWIXJIOpU, oaucTupod). HarypanbHblii u
CHHTeTHYeCcKHe KaydyKkH (OyTaJneHOBBIH, XJIOPOIIPEHOBBIN
Y U30MPEHOBBIN). BoJIOKHA: HaTypaslbHbIE (XJIONOK, IIEPCTh,
MENK), UICKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO BHUCKO32),
CHUHTETUYECKHE (KapOH U JIaBCaH).

Bnaners n3yyaeMbIMU XUMHUYECKUMU MMOHSATUSIMH:
pPacKpbIBaTh CMbICI U3y4aeMbIX MOHITHH U
MPUMEHSTH 3TU MOHATHUS TP OMKUCAHUH COCTaBa
U CTPOEHUS BBICOKOMOJIEKY/ISIPHBIX OpraHUYeCKUX
BEIIECTB, JIJISl OOBSICHEHUS OTICIIbHBIX (DAKTOB U
apneHuil. crnonp30BaTh XUMUYECKYIO CUMBOJIMKY
JUTSL COCTABJICHUS CTPYKTYPHBIX ()OPMYJT BEIISCTB
Y ypaBHEHUH peakiuil MoJIMMepr3aluu u
noJIMkoHAeHcauu. OnuckIBaTh COCTAB,
CTpPOEHHUE, OCHOBHBIEC CBOICTBA KayuyKOB,
HanboJee pacpoCTpaHEHHBIX BUIOB MIACTMACC,
BOJIOKOH; IPUMEHEHHUE B PA3JINYHBIX OTPACIAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
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Temaruueckue 0s10KkH, OcHoBHOe coaep:kaHue Oobem OcHOBHBIE BU/bI 1eATEJIbHOCTH
TEMBbI JacoB 00yJaromerocs
1 2 3 4
JlabopaTopunas padora Ne 11. Pacno3naBanue mnjiactMacc u 2 MO3HAHUS — HAOIIOaTh U OTIMCHIBATh
XUMHUYECKUX BOJIOKOH. O3HaKOMJIEHHE ¢ 00pa3laMu NpUPOAHbBIX J€EMOHCTPAIIMOHHBIN SKCIIEPUMEHT.
Y MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB
Bcero 78
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4 YCJIOBUSA PEAIN3ALIMU YYEBHOI'O ITPEIMETA «XUMMUS»

4.1 TpeGoBaHMS K MATEPUAJIbHO-TEXHUYECKOMY O0ecIeYeHUI0
Peanuzanus yueOHOro npeamera « XuMun» TpeOyeT Halu4usl y4eOHOro kabuHera
XUMMH.

O6opynoBanue yueOHOTO KaOuHeTa:

— T0CaJI0YHbIE MECTA MO KOJUYECTBY 00yHAIOIINXCS,

— pabodee MECTO MPEeroaaBaTes,

— Y4YEHHYECKas 10CKa

— KOMIUIEKTHI TJIAKATOB WJIM HACTEHHBIX CTEH]IOB,

— HaOOp peakTUBOB M JIAOOPATOPHOM MOCY/IBI JIJIsl IPOBEICHUS OTIBITOB,
— CIIpaBOYHBIC MMOCOOUS, TUITAKTUICCKUE MaTepHUaIbl,

— tabmuipl: [lepuonnueckas cucrema XuMHuueckux osnemeHToB J[.U.

Menpeneesa, PacTBOpUMOCTH KUCIIOT, COJIEN U OCHOBAHUI B BOJIE.
TexHuueckue cpeacTBa 0OyUCHUS:

— KOMIIBIOTED,
— MEIHMANpPOEKTOP,

— DKpaH.

4.2. llepeyeHb HOPMATHBHBIX IMPABOBBIX JOKYMEHTOB, OCHOBHOH H
JAOMOJIHUTEJIbHOM Yy4eOHOl JiMTeparypbl, HeO00XOAMMOH /JIi OCBOCHUS
yueOHoro npeamera « XumMus»:

OcHOBHble UCOYHUKU.:

1. T'abpuensn. O.C., OctpoymoB W.I., CnaaxoB C.A. Xumusa. 10, M.:
[Ipocsemenne, 2022.

2. Tadpuensn. O.C., OcrtpoymoB W.I., CmagxoB C.A. Xumusa. 11, M.:
[Ipocsemenue, 2022.

3. Epemun B.B., Ky3smenko H.E., Tepenun B.H u npyrue, nox penakuuei
Jlynuna B.B. Xwumwusa: ymiyOnenHoe oOyuenue, 10, OOO  «Jpoda»,
«IIpocsmienne», M.: [Ipocsenienune, 2023.

4. Epemun B.B., Ky3smenko H.E., Tepenun B.H u apyrue, noa penakuueit
Jlynuna B.B. Xwumwusa: ymryOnenHoe ooOydenuwe, 11, OOO  «/poday,
«ITpocesmenne», M.: [Ipocaernienue, 2023.

5. Tabpuensu. O.C., OcrpoymoB WN.I., Octpoymoa E.E. u apyrue. Ilon
penakiueit ['abpuensaa O.C., Xumusa. EcrecTBeHHO-HAy4HbIN NPOGUIH: YICOHUK
IUIA CTYIACHTOB YUPEXIEHUN CpeaHero mnpodeccuoHanbHOro obOpas3oBaHus, 1
uznanue, M.: IIpocsenienue, 2024.
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LononHumenbHvle UCMOYHUKU.

1. I'a6puensa O.C., OctpoymoB N.I'. Xumus: y4eOHUK 1151 CTYACHTOB
npo(ecCHOHABHBIX 00Pa30BaTENbHBIX OPTraHU3aIliil, 0CBANBAIONTUX MPOGECCUn U
cnemuansHocTH CITIO. — M., 2017

2. T'abpuensa O.C., Octpoymon W.I'. Xumus ans npodeccuit u
CHEUUATbHOCTEN €CTECTBEHHO-HAYYHOTO MPOPUIISL: YUEOHUK ISl CTYEHTOB
npodeCCHOHAIBHBIX 00pa30BaTEIbHBIX OPraHU3AIINi, OCBAUBAIOLIUX Ipodeccun u
cneuuanbHoctu CIIO. — M., 2017

3. I'abpuensan O.C. u ap. Xumus. [Ipaktrkym: yued. mocodue sl CTyIEHTOB
npodeCCHOHAIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIlNi, OCBAUBAIOIIUX TIpodeccuu u
cneruanpHoctu CI1O. —M., 2017

4. T'abpuensta O.C. u ap. Xumus: mocodue ajis moarotoBku k EI'D: yueo.
nocoOue i CTyJIEHTOB MPo(dheCCUOHATBLHBIX 00pa30BaTEIbHBIX OpraHU3aIINA,
ocBamBaromux npodeccuu u cnenuanbHoctu CI10. — M., 2017

5. Tabpuensn O.C., JIsicoBa I'.I. Xumusi. TecTsl, 3a1a41 U yIIpaKHEHUS:
y4e0. mocobue /It CTYJICHTOB MPO(heCCHOHATLHBIX 00pa30BaTeIbHBIX
opraHu3aimii, ocBanBarmux npodeccun u cnermanbHocT CI10. — M., 2017

6. Epoxun }0.M., KoBanesa .b. Xumus mis npodeccuii u criennaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduiiei: yueOHUK IJI CTYJICHTOB
npodeCCHOHAIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIINI, OCBAUBAIOIIUX Tpodeccuu u
cneuuanbHoctu CIIO. — M., 2017

7. Audunorenona, 1. B. Xumusi: yueOHUK U PAKTUKYM TSI CPEAHETO
npodeccruonanbHoro oopazosanus / M. B. Audunorenona, A. B. ba6kos, B. A.
ITonkoB. — 2-¢ 3., uctp. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. —
291 c.

8. llleronmuxuna, H. A. O6mas xumus: yaeonuk mis CI10 / H. A.
[eronuxuna, JI.B. Munaesckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

9. Huxonbckuit, A. b. Xumusi: yaeOHUK ¥ PAKTUKYM JUTsI CPETHETO
npodeccuonanbroro obpazoBanus / A. b. Hukonbckuit, A. B. CyBopoB. — 2-¢
u31., mepepad. u gom. — Mocksa: M3nparensctBo HOpaiit, 2022. — 507 c.

10. Xumus: y4eOHHK A1 cpeaHero npodeccuoHaibHoro oopasosanus / O.
A. Jle6enes, I. H. ®anees, A. M. T'ony0es, B. H. lllanoai; nox oOuiei
penakuueit I. H. ®aneeBa. — 2-e uzn., nepepad. u non. — Mocksa: U3aarenbcTBo
Opaiit, 2022. —431 c.

11. Xumus. 10 knace. YoryOn€nuslii ypoBens : yueouuk/ B.B. Epemun, H.E.
Ky3bmenko, B.1. Tepennn, A.A. JIpoznos, B.B. JIlynun; nox pex. B.B. Jlynuna. —
M.: ITpocsemienue, 2022. — 446, [2] c.: ui.

12. Xumus. 11 xnacc. YromyOn€uusliii ypoBens : yueouuk/ B.B. Epemun, H.E.
Ky3bmenko, A.A. JIpo3nos, B.B. JIynun; nog pen. B.B. Jlynuna. — M.:
IIpocsemenue, 2022. — 478, [2] c.: u.

13. I'ycena, E. B. Xumus nns CIIO: yue6HO-MeTonuueckoe nocodue / E. B.
I'ycea, M. P. 3uranmmuna, J[. U. Kynukosa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — TekcT: anexkTpoHHbiii // JlaHb :
anekTpoHHoOnbOmoreunas cucrema. — URL: https://e.lanbook.com/book/196096
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14. Yepnukona, H. FO. Xumus B 10CTyITHOM U3JIOKEHUH: Y4EeOHOE ITOCOOMe
s cio / H. FO. YUeprukoBa. — 2-e m31., crep. — Cankr-IlerepOypr: Jlans, 2022.
— 316 ¢c. — ISBN 978-5-8114-9500-9. — TexcT: anekTpoHHbIi // JaHb:
AIIEKTPOHHO- Ombnmmoreunas cuctema. — URL: https://e.lanbook.com/book/195532

15. leBaumpina, JI. B. Xumus: yae6noe nocobue / JI. B. llleBuurnsiaa, A. .
AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4.
—Texkcr: anekTpoHHbIi // Jlanb: 31eKTpoHHO-0MOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/118505

16. baunos, JI. H. Xumus: yueonuk nus CIIO / JI. H. biunos, U. JI.
[Tepdunosa, T. B. CokonoBa. — 2-¢ u3zn., crep. — Cankr-IlerepOypr: Jlans, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — TekcTt: anekTpoHHbIH // JlaHb:
anekTpoHHoOoubOnoreunas cucrema. — URL: https://e.lanbook.com/book/167183

17. Yepnukosa H. 1O., MemepsikoBa E. B. PemraeM 3agaun no xumuu
caMocTosATeNbHO: yueOoHoe nocobue / H. 0. YUepnukosa, E. B. Memepskopa —
Cankr-IletepOypr: Jlans, 2022. — 328 c.

18. Pe3ankoB B. A. CO0OpHUK yIIpaXKHEHHH | 3a1a4 IO OPTaHUYECKON XUMUH:
yaeoHoe nocobue / B.A. PesnukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

4.3. IlepeyeHb NPOrpaMMHOI0 o0ecnevyeHHsi, MPoGeCcCHOHAJIBHBIX 0a3
JAAHHBIX, UHG(OPMAITHOHHBIX CIPABOYHBIX CHCTEM pecypcoB
UH(POPMAIIMOHHO-TEJIEKOMMYHUKAIIUOHHOUH ceTH «HTepHET», HEOOXOTUMBIX
JJIS1 OCBOEHUS Y4eOHOro nmpeaMeTa « XuMHUs»):

1.http://skiv.instrao.ru/bank-zadaniy/ (bank 3aganuit ms GopMupoBaHus u
OTICHKU (DyHKIIMOHATHHOW IPAMOTHOCTH 00YUYarOIIUXCSI OCHOBHOM IITKOJIBI).

2.https://cposo.ru/komplekty-kos-po-top-50 (Komnexnus KO3 st
dopmupoBanus OK).

3.www.hemi. wallst.ru (OOpa3oBaTenbHbIN CAalUT AJIsI MKOJIBHUKOB « XUMHUS» ).

4. www.chem. msu.su (OnekTpoHHasi OMOINOTEKA 10 XUMUH).

5.www.lseptember.ru (MeToguueckas razera «llepBoe ceHTIOps»).

6.www.hij.ru (OkypHan «XUMUS U )KU3HDBY ).

7.www.chemistry-chemists.com (3JIEKTpOHHBIN XypHa « XUMUKHU U XUMUS

8.https://postnauka.ru/themes/chemistry — nekiuu Mo XMMuu Ha caiTe
[TocTHayxa.

9.http://gotourl.ru/4780 (http://elementy.ru/) HayuHo-nonysipHbIi TPOEKT
«IneMeHTHI OOMBITION HayKu» ((hU3uKa, XMMUS, MaTeMaTHKa, aCTPOHOMUS, HAYKH O
KU3HH, HAykH 0 3emuie). HoBoCTH HayKku, KHUTH, HAYYHO-TTOMYJISIPHBIE CTaThH,
JICKIIAW, YHITUKIIOTICTHH.

10.http://gotourl.ru/4783 (http://potential.org.ru/) CalT Hay4YHO-IOMYJISIPHOTO
xypHana «Ilorernmnam». Xypran n3naércs ¢ 2005 o, ¢ 2011 . — pasznmen
«XHAMUSY.

11.http://gotourl.ru/4785 (http://www.hij.ru/) CaliT Hay4YHO-TIOMYSIPHOTO
KypHasia « XuMusl ¥ xKu3Hb». KypHan uznaérca ¢ 1965 r
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https://e.lanbook.com/book/195532
https://e.lanbook.com/book/118505
https://e.lanbook.com/book/167183

12. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpbiTas
ANIEKTPOHHAsE OMbIMoTeKa XuMudeckoro nopraia «Chemnety, conepxut yueOHbIe
¥ THGOPMAIIMOHHBIE MaTePUaIbl JUIsl MIKOJILHUKOB U YUUTEIIEH.

13. http://gotourl.ru/4789 (http://www.nanometer.ru/) [Topran mo
HAHOTEXHOJIOTHSIM.

14.http://gotourl.ru/4790 (http://webelements.com/) Hanéxunas cnpaBouHas
uH(pOPMALIMS O XUMUYECKUX 3JIEMEHTaX M UX CBOMCTBAX (HA aHIJIMHCKOM SI3BIKE).

15. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3bunblii caiiT o
CBOMCTBAaX XUMHUYECKUX IIEMEHTOB.

16. http://www.xumuk.ru CaliT 0 XUMHUHU: KJIIACCUUECKUE YUCOHUKH,
CIIPaBOYHUKH, SHIUKIIONEANH, TOUCK OPTaHUYECKUX U HEOPTaHUYECKUX PEaKIIMid,
COCTaBJICHUE YPABHEHUH PEAKIUN.

17. http://orgchemlab.com/ Caiit, mocBAIIEHHBIN MPaKTHUYECKON paboTe B
1aboparopum.

4.4. OcoOeHHOCTH peaJu3anuud y4yeOHOro mpeaMera «XuMHUD> I
o0yyamommuxcss W3 4YMCIA MHBAJMIAOB W JHMI € OrPaHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbSI

[Ipu oOyueHWH JUIl C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMU  3J0POBBS,
IpeIyCMaTpUBACTCS MHANBUAYATbHBIN rpaduk 0OydICHHUS.

NHBamuapl ®W JMIa C  OTPAaHWYCHHBIMH  BO3MOXKHOCTSIMHU  370POBBS
oOecrieyeHbl TICUAaTHBIMM M DJICKTPOHHBIMH 00pa30BaTEIbHBIMU pecypcaMu B
dbopMax, aIaTHPOBAHHBIX K OTPAHUYCHUSAM UX 3I0POBbSI.

s oCyIIecTBIEHHUS TMPOLEAYp TEKYIIEro KOHTPOJS YCIEBAaeMOCTH U
POMEKYTOYHON aTTeCTallui OOYyYaroIIUXCs, CO3Mal0TCa (DOHABI OIEHOYHBIX
CPEICTB, aJaNTUPOBAaHHBIC JJISi WHBAaJWJOB H JIMIl C OTrPaHUYCHHBIMU
BO3MOJKHOCTSIMH ~ 3/I0POBbSl M TIO3BOJIAIOIIME OLEHUTH JOCTH)KCHHE WMH
3aIJITAaHMPOBAHHBIX B OCHOBHOW 00pa3oBaTeNbHOW TMporpamMMme pe3yiabTaToB
oOyueHHUs W YpPOBEHb C(HOPMHUPOBAHHOCTH BCEX KOMIICTCHITMH, 3asSBICHHBIX B
00pazoBaTesbHOM MporpamMmme.

26



5 KOHTPOJIb 1 OLIEHKA JOCTUXKEHUM PE3YJIBTATOB
OCBOEHUSA YYEBHOI'O ITPEIMETA «XUMMUA»

PesyabTarhl 00y4eHus

OueHka pe3y/ibTaToB
(bopMbI 1 METOIBI)

*  JINYHOCTHBIE:
1) poccHiiCKyl0 TIpa¥IaHCKYI0 HWIEHTHUYHOCTb, MaTPUOTHU3M,
yBa)XEHHE K CBOEMY HAapoOJy, YyBCTBa OTBETCTBEHHOCTHU Iepes
Ponunou, ropmoctu 3a CBOM Kpaid, cBOX0 PomuHy, npouuioe u
HacToslllee MHOTOHAlMOHaNbHOTO Hapona Poccum, yBakeHue
rOCyIapCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, TUMH);

2) TrpaXJaHCKYIO TO3ULHMI0 KaK aKTHUBHOIO M OTBETCTBEHHOI'O
YJleHa  pPOCCHUHCKOro  OOIlecTBa,  OCO3HAIOIIEr0  CBOU
KOHCTUTYLIMOHHBIE TpaBa M OOS3aHHOCTH, YBaXKalOIIEro 3aKOH U
OpaBoONOPSAIOK,  OONAJAIOLIEr0  YyBCTBOM  COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO IMPUHUMAIOUIETO0  TPaJAWLUOHHbIE
HallUOHAJbHBIE M OOIIEYEIOBEYECKHE T'yMaHUCTHUYECKHE U
JIEMOKpPaTHYECKUE [IECHHOCTH;

3) rOTOBHOCTH K Cy>keHUI0 OTeuecTBy, €ro 3alluTe;

4) chopMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHs HayKd U OOIIECTBEHHOU
OPAaKTUKH, OCHOBAaHHOIO Ha JHalOre KyJIbTyp, a TaKkxke
pa3In4HbIX (OPM OOILIECTBEHHOIO CO3HAHUS, OCO3HAHHE CBOETO
MecTa B IOJIUKYIBTYPHOM MUDE;

5) chopMHPOBaHHOCTh OCHOB CaMOPA3BUTHUS U CaMOBOCIMTAHUS
B COOTBETCTBHHM C OOIIEUETOBEYECKUMHU IIEHHOCTSAMU U HIeajlaMu
IPaXJQaHCKOTO ~ OOIECTBa; TOTOBHOCTh U  CIIOCOOHOCTh K
CaMOCTOSTENbHOM, TBOPYECKOM M OTBETCTBEHHOM JAEATEIbHOCTH;
6) TOJIEpaHTHOE CO3HAHUE U NTOBEICHUE B MOJIUKYIBTYPHOM MHUPE,
TOTOBHOCTh M CIIOCOOHOCTH BECTH JAMAIOr C JAPYTUMH JIIOAbMH,
JIOCTUTaTh B HEM B3aUMOIIOHMMAaHMsI, HaXOAWUTh OOIIME LETH U
COTPYZIHMYATh JJIS UX JTOCTHKEHUS, CIOCOOHOCTh MPOTUBOCTOATH
UJICOJIOTUM  JKCTpEMHU3Ma,  HalMoHalu3Ma,  KceHodoouwu,
JUCKPUMHHALIMM 10 COLMAJIbHBIM, PEJIUTHO3HBIM, DPACOBBIM,
HAI[MOHAJLHBIM MPU3HAKAM M JPYTUM HETaTUBHBIM COLIMABLHBIM
SBJICHUSIM;

(B pen. [Ipukaza Muno6puayku Poccuu ot 29.06.2017 N 613)

7) HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMHU, IE€TbMHU MIIAJIIIETO
BO3pacTa, B3pOCIHBIMH B 00pa3oBaTeNbHOH, OOIIECTBEHHO
MOJIE3HOM, Yy4eOHO-MCCIIEA0BAaTEIbCKOM, MPOEKTHOW M JIPYrHX
BUJaX JESATENbHOCTH;

8) HpPaBCTBEHHOE CO3HAHUE U TOBEJCHHE HAa OCHOBE YCBOEHUS
o01IeYeI0BeYeCKUX LIEHHOCTEIH;

9) TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIIE
caM000pa30BaHuIO, HA MPOTHKEHUHM BCEHl JKU3HM; CO3HATEIBHOE
OTHOLICHHE K HENPEephIBHOMY OOpA30BAHUIO KaK YCJIOBHUIO
yCHeuHo# npodeccruonaabHON U OOIIECTBEHHON AESITeTbHOCTH;
10) screTnyeckoe OTHOUIEHHE K MUPY, BKIIIOYAsl 3CTETUKY ObITa,
HAy4YHOTO U TEXHUYECKOTO TBOPYECTBA, CIOPTA, OOIIECTBEHHBIX
OTHOIIICHMIA,

11) nmnpuHATHE W peadu3alui0 IEHHOCTEH 3I0pOBOTO U

3amuTa WHAUBUIYATbHBIX
MHHHU-IIPOCKTOB,
pedeparo, cOOOIICHUN

Texkymmnii  KOHTpPOJIb B
dopme:

- IpaKTUYECKUe paboThI;
-CaMOCTOSITEIIbHBIE
paboThI;

- TECTUPOBAHMSI 10 TEMAM
JUCIUIINHBL,

- YCTHBIH OIpOC;
-XUMUYECKUE JUKTAHTbI

— OIEHKa 3a YCTHBIC

OTBETEI,

—  OLIEHKa ypOBHS

3HaHUI CTYACHTOB Ha
KOHTPOJIbHO-YYCTHOM
3aHATHUH,

— OICHKa 3a

BBITIOJTHCHHEC
TCCTOBBIX 3a,HaHPII>i 110
KIIFOYCBBIM

BOIIpOCaM.

— OIlCHKAa 3a

BBITIOJIHCHHE
KOHTPOJIBHBIX
3aJaHuM;
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Oe3omacHoro o6paza KHM3HHM, MOTPEOHOCTH B (HUIUIECKOM
CaMOCOBEpPIICHCTBOBAHUH, 3aHATHUAX
CIIOPTUBHO-03/10POBUTENBHON  JI€ATENBHOCTBIO,  HENPUATHE
BPEIHBIX MPHUBBIYEK: KypEeHHs, yHOTPEeOJeHHUs  aJKOroJs,
HapKOTHKOB;

12) GepexHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHHE K
¢uznyeckoMy M TICHUXOJIOTUYECKOMY  37I0POBBIO,  Kak
COOCTBEHHOMY, TaK U APYTUX JIOJEH, yMEHHE OKa3bIBaTh MEPBYIO
IIOMOIIIb;

13) oco3nanHbIi BBIOOp Oymaymiel mpodeccuu U BO3MOXKHOCTEH
peasinzalui COOCTBEHHBIX JXKM3HEHHBIX IUIAHOB; OTHOLICHHE K
npodeccuOHANIbHON /EATEeIbHOCTH KaK BO3MOXKHOCTH y4acTHs B
pelIeHMH  JIMYHBIX,  OOILIECTBEHHBIX,  T'OCYIapCTBEHHBIX,
00IIeHaIMOHATILHBIX MTPO0IIEM;

14) chopMHPOBAHHOCTH IKOJIOTHYECKOTO MBIIIICHHS, TOHUMAaHUS
BIIMSIHUSI COLIMAJIbHO-3KOHOMHUYECKHX IPOIIECCOB Ha COCTOSHUE
NPUPOAHOM W  COLMANBHOM CpeAbl; NPUOOPETEHHE OIbITa
9KOJIOTO-HAMpPaBICHHOMN JAESITeIbHOCTH;

15) oTBETCTBEHHOE OTHOIICHHE K CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHUS IECHHOCTEH CEMENHOMN KU3HHU.

*  MeTanpeiMeTHbIE:

1) yMeHue caMoCTOATEIbHO OINpPENENATh LEIU NEATEIbHOCTU U
COCTaBJIATh IUTaHbI NESITENIbHOCTY; CaMOCTOSITEIIBHO
OCYUIECTBIIATD, KOHTPOJIUPOBAThH u KOPPEKTHPOBATh
JESATEIIbHOCTh; HCIOJb30BaTb BCE BO3MOXKHBIE PECYPCHI IS
JOCTIKEHHUS] TOCTaBJICHHBIX IleJied M pealu3aliy IUJIaHOB
NeSITeIbHOCTH; BBIOMpATh YCIICIIHbIE CTPAaTeTMH B PAa3JIMYHBIX
CUTYyaIIUsX;

2) yMeHHEe TNPOAYKTUBHO OOIIATbCS M B3aUMOJCHCTBOBATH B
MpoLecce COBMECTHOM JESTEIbHOCTH, YYHUTHIBATh MO3ULUU
JIPYTUX YYacTHUKOB JIEATENBHOCTH, 3(P(eKTuBHO pa3pemarh
KOH(IIUKTHL;

3) BJIaJICHHE HaBBIKAMHU MI03HABaTENbHOMH,
y4e0HO-UCCIEI0BATENbCKOM M TPOEKTHOM  JIeATENbHOCTH,
HaBBIKAMH pa3peleHus MmpobiaeM; COCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIOMCKY METOIOB pEUIeHHs] MPaKTUYEeCKUX
3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOI0B IIO3HAHMSI,

4) TOTOBHOCTP M  CIOCOOHOCTH K  CaMOCTOSITENIbHOM
UH(QOPMAIIMOHHO-TIO3HABATEIPHON ~ JIEATEIbHOCTH,  BIIAJICHUE
HaBBIKAMH TIOJyYECHHsI HEOOXOTUMON WMH(MOPMAIMN U3 CIOBapeu
pasHBIX THUIIOB, YMEHHE OPHEHTHPOBATHCS B PA3IUYHBIX
UCTOYHMKAX  MH(pOpManuM, KPUTHUECKHM  OIEHMBATh U
UHTEPIPETUPOBaTh MH(YOPMAIMIO, MOJYYAaEMYI0 M3 Pa3IMUHBIX
UCTOYHHUKOB;

(B pen. Ilpukaza MunoOpnayku Poccuu ot 29.12.2014 N 1645)

5) yMeHue WUCHONb30BaTh CPEACTBA HMHPOPMALMOHHBIX U
KOMMYHUKAIIMOHHbIX TexHojorui (manee - MKT) B pemenun
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX U OPTraHU3aIlMOHHBIX 3aja4 C
co0OoieHueM TpeOOBaHH 3PrOHOMMKH, TEXHUKH 0€30IacHOCTH,
TUTHEHBI, pecypcocOepeeHts, MPaBOBBIX U ITUYECKUX HOPM,
HOPM HH(OPMAIIMOHHO 0€30MacHOCTH;

6) yMeHHe OnpenessIiTh Ha3HAadYeHHe M (PYHKIHUHU Ppa3IddHbBIX

— OIICHKa 3a

BBITIOJTHECHUC
MPaKTUYECKUX PadoT;

— OLCHKa 3a YCTHBIC

OTBETEIL,

— OICHKa 3a

MOJITOTOBKY
CaMOCTOSATCIIBHBIX
coO00IIeHU I
CTYJICHTOB.

WTOroBelii KOHTPOIb B
dbopme:

-KOHTpOJIbHAsE paboTa IO
TeMawm,

- DK3aMEH
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COIMAJIbHBIX UHCTUTYTOB;
7) yMeHHE CaMOCTOSITENIbHO OLIEHWBAaTh M NMPUHUMATh PELICHHUS,
OMPENENSAIONINE CTPATETHIO TOBEICHHUS, C YUETOM IPAXKIAHCKUX U
HPABCTBEHHBIX LIEHHOCTEH;

8) BllajileHuE SI3BIKOBBIMHU CPEJICTBAMH - YMEHHUE SICHO, JIOTUYHO U
TOYHO HM3JIaraTh CBOIO TOUKY 3pPEHUS, UCIOJb30BaTh a/IeKBATHBIE
SI3BIKOBBIE CPEJICTBA;

9) BiameHWe HaBBIKAMH I[IO3HABATEIBLHON pedIeKCHu Kak
OCO3HAHUS  COBEpPIIAEMBIX  JEHUCTBHM M MBICIUTEIBHBIX
MPOLIECCOB, UX PE3YyIbTaTOB M OCHOBAHMI, TPAHUI] CBOETO 3HAHUS
YW HE3HAHUs, HOBBIX I[I03HABATENBHBIX 33Jlad U CPEACTB HX
JOCTHKEHUSI.

e IlpeaMeTHbIe pe3yabTaThbl 00y4eHUs

- chOpMUPOBAHHOCTH TMPEJCTABICHUI O MECTe XHUMHH B
COBPEMEHHOU HAay4yHON KapTHHE MUpPA; TOHUMAHUE POJIU XUMHH B
(dhopMupoBaHUU Kpyrozopa © (QPyHKIHOHAJIBHON TIPaMOTHOCTU
YeJIOBEKa /IS PEUICHUS IPAKTUYECKUX 3a]1a4;

- BIQJICHHE OCHOBOIOJATAIOIIMMU XUMUYECKUMU MOHATHIMH,
TEOPHUsIMU, 3aKOHAMH U  3aKOHOMEPHOCTSAMH;, YBEPEHHOE
MOJIb30BaHNE XUMUYECKON TEPMUHOJIOTHEIN U CUMBOIIUKOI;

- BJIaJICHHE OCHOBHBIMH METOJJaMHU HAyYHOTO TO3HAHWUS,
UCTIOJB3yeMbBIMH B~ XHMHUHU:  HaONIOJCHHEM, OMHCAHHEM,
U3MEepeHNeM, SKCIIEPUMEHTOM; YMeHHE 00padaThiBaTh, OOBICHATH
pe3ynbTaThl MPOBEACHHBIX OIBITOB U JIE1aTh BBIBOBI; TOTOBHOCTh
U CHOCOOHOCTh MPHUMEHSATH METOJbl MO3HAHUS MPHU 5 pelIeHUuU
MPAaKTHYECKUX 3a]1ay;

- ¢(hopMHPOBAHHOCTH YMEHUS JIaBaTh KOJTUYCCTBCHHBIE OI[CHKH W
OPOU3BOANTHL  pacuyeTbl MO XUMHYECKHMM  (dopMmynam
YpaBHEHUSIM;

- BIaJeHHe TpaBUJIaMH TEXHUKH O€30MacHOCTH  TpH
MCIIOJIb30BAaHUU XUMHUYECKUX BEIIECTB;

- c(hopMHpPOBAaHHOCTH COOCTBEHHOW MO3UIUHU MO OTHOIIECHUIO K
XUMHUYECKON HH(POpPMAIINY, TIOTYy4aeMOU U3 Pa3HBIX HCTOUHUKOB.

Obyuarowuiics 0ondceH 3HAMb:

- OCHOBHBIC XMMUYCCKHUE MMOHSATHUS, 3aKOHBI M TCOPUH XHUMHU;

- xiIaccupUKAIMIO W HOMEHKJIATYPy HEOPraHHYECKUX U
OPTraHUYECKHX COCIUHEHHIA;

- BaXHEHIIIKME BEIIECTBA M MAaTEPUabl, IIMPOKO HCIIOJIb3yeMbIC B
NPaKTUKE, POJIb XMMHUU B €CTECTBO3HAHHH, €€ CBS3b C JPYTHMHU
€CTCCTBCHHBIMU HAyKaMH, 3HAUYCHHUEC B JKU3HU COBPEMEHHOIO
oO1iecTBa.

Obyuarowuticst 0odiceH ymens.

- Ha3blBaTb U3yYCHHBbIC BEIIECTBA MO TPUBHAIBHOW U
MEXIYHAPOIHOH  HOMEHKJAType, XapakTepu3oBaTh  OOIIHE
XUMUYECKHE CBOIMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX U
OPraHUYEeCKUX COCIMHEHUI;

- TIPOBOJUTH PACUEThl IO XUMUYECKUM (OpMYJIaM U YpaBHEHUSIM
pEeaKIHnii;

- OOBSACHSATL: 3aBHUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMSI, MPUPOTY XUMHUECKON CBSI3H;
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- BBINOJIHATh XHUMHUYECKHUHA SKCIEPUMEHT IO pPaclO3HABAHUIO
BOKHEHIIIMX HEOPTaHMYECKUX U OPraHUYECKUX COCIUHCHHUII;

- OCYILIECTBISATH ~ CAMOCTOATENIBHBIM  MOUCK  XUMHUYECKOU
uHDOpMAITMM C  HCIOJB30BAHUEM PAa3UYHBIX HCTOYHHUKOB
(cipaBOYHBIX, Hay4YHO-TIONYJIAPHBIX  W3JIaHH, pecypcoB
HutepHera).

HCMOJIL30BATh NpHOOpeTeHHble 3HAHUSI M yYMeHHsA B
NMPAKTHYECKOI 1eATeJIbHOCTH U MOBCEIHEBHOM KNU3HH JIfA:

v/ OObSICHEHUS XMMUYECKUX SBJICHHH, MPOUCXOMAIUX B
npupose, ObITy U Ha MIPOU3BOJICTBE;
v/ ompeneneHuss BO3MOXHOCTH — IPOTEKAHUS  XUMHUYECKHUX

HpeBpaH_IeHI/Iﬁ B pastquIx yCHOBI/IHX U OICHKH WUuXx
ITOCJICICTBH;

¢/ DKOJIOTWYECKH TPAMOTHOTO TIOBENEHHUS B  OKpPYKaIOIIeH
cpene;

v/ OIICHKH BIUSHHUS XUMHUYECKOTO 3arps3HEHUS OKpPYKaIolen
Cpelbl Ha OPTaHU3M YeJIOBEKa U JIPYTHe KUBbIE OPraHU3MBl;

v/ Oe3omacHOro oOOpamieHWs] ¢ TOPIOYUMH H  TOKCHYHBIMH
BEIIIECTBAMH M JIAOOPATOPHBIM 000PYIOBaHUEM;

v/ TIPUTOTOBJICHUS PACTBOPOB 3a/IaHHON KOHIIEHTPAIMH B OBITY
Y Ha MPOU3BOJICTBE;

v/ KpPUTUYECKOW  OLIEHKHM  JIOCTOBEPHOCTH  XMMHMUYECKOU

nH}OpMaIu, TOCTYNAIONIECH U3 Pa3HBIX HCTOYHUKOB.
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Pazpaborunkm: i
CIIK BI'TY npenonasatens . k. k. r% Vil e~ 1. C. Tponosa
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IIpeniogasarens B. k. k. oy JI. A. Jlenucos
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padoyeil mporpaMMbl y4e0HOI0 npeamMera XuMus

JIMCT AKTYAJIM3ALIUN

HaumenoBanue
anemenTa OII,
paszena, myHKTa

[IyHKT B ipeapinyien
penakuuu

HYHI(T C BHCCCHHBIMH
N3MCHCHUAMHA

PexBu3uTh
3aceIaHus,
YTBEPAUBIIIETO
BHECCHHEC
H3MEHECHUM
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