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1. HACIIOPT PABOYEM ITPOT'PAMMBI YYEEHOI'O INPEJIMETA
«XHUMMUS»

1.1 OobJgacTb NpMMEHEHUsI MPOrPaMMBbI

Peanuzamms cpennero obmero o6paszosanusi B mpeaenax OIl CITIO mo mporpamme
NOATOTOBKM  CHEIUMAIUCTOB CPEAHEro 3BeHa 1Mo chneuuaibHocTH  «15.02.10
MexatpoHuka u poboToTexHuka (mo otpacisim)» B coorBerctBur ¢ ®I'OC CIIO mo
cnenuanbHOCTH «15.02.10 MexaTpoHuka 1 poOOTOTEXHHKA (110 OTPACIISIM)», C YUETOM
tpeboBanuit OI'OC cpegnero obmero oOpa3oBaHUs, YTBEPKACHHOTO TMPUKAZOM
MunoOpnayku Poccuu ot 17.05.2012 Ne 413 ¢ u3MeHEHUsIMU, BHECEHHBIMU MTPUKA30M
MunucrepcrBa npocemierus Poccuiickoit @enepanumn ot 12 aBrycra 2022 r. Ne732
u oT 27 nexabps 2023 r. Nel028, u denepanbHOli 00pa3zoBaTENbHONW MPOTPaAMMBbI
cpenHero oOmero oOpa3oBaHUs, YTBEpPXKIEHHON mpukazoM MuHucCTepCcTBa
npocsemenns Poccuiickoit @eneparuu ot 18 mast 2023 r. Ne 371.

1.2 O0mas xapakTepucTUKa y4eOHOro npeaMera « XuMus»

XuUMUSL KaKk 3JEMEHT CHUCTEMbl ECTECTBEHHBIX HAyK HUIpaeT ocoOyl pojb B
COBPEMEHHOM IMBWIM3AIMM, B CO3/IaHUM HOBOM 0aszbl MaTepHATbHOW KYJBTYPBL
TecHO B3auMOJEHCTBYSL C JpPYIrMMHU €CTECTBEHHbIMM HayKaMH, XHUMHs cTaja
HEOTHEMJIEMOI YacThi0 MUPOBOW KyJIbTYPbI, HEOOXOJAUMBIM YCIOBUEM YCIIEITHOTO
TpyJAa M JKU3HU KaXJI0ro uiieHa ooOmiectBa. CoBpeMeHHass XUMHUS Kak Hayka
co3MJaTeNibHasi, Kak HayKa BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peEIIeHUe
ro0aidbHbIX TpoOJieM YCTOMYMBOTO pa3BUTHSL 4YeJIOBEUYEeCTBA —  CHIPHEBOM,
HHEPTETUYECKOM, MUIIEBOM, SKOJIOTHUECKON O€30MaCHOCTH U OXPaHbl 3J0POBbSI.

B coorBerctBUM ¢ OOmMMMH IEISIMH W TNPUHIUIAMH CpPEAHEro OOIIero
oOpazoBaHusi cojuepxanue mnpeamera «Xumusa» (10—11 xmaccel, 6a30BbI YpPOBEHb
M3y4CHUsI) OPHEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
o0yUarmuxcs, HeOOXOAUMYIO0 UM JJISl BBIpAOOTKH MUPOBO33PEHYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOYEHUS B )KU3Hb COLIMYMa, MPOJOJKEHHSI 00pa30BaHusl B Pa3INYHBIX
00J1acTSX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XMMUEH.

CocTraBnsmOmuMu  TpeaMera «XHUMHUS»  SBISIOTCS  0a30Bble  KypCchl —
«Oprannueckas xumusi» U «OOmas W HeopraHUYecKass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUS KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKW: CHCTEMa
3HAHUW 1O HEOPraHMYEeCKOW XUMHUM (C BKJIIOYEHHEM 3HAHUW M3 OOUIEH XUMUHU) U
OpPraHUYeCKON XHUMUHU.

[lon HOBBIM yINIOM 3peHuss B mpeamere «Xumus» 0a30BOro ypoBHsA
paccMaTpuBaeTCs M3YYCHHBIM Ha YPOBHE OCHOBHOTO 00ImIero ooOpa3oBaHUsS
TEOPETHUUECKU MaTepuai U (PaKTOJIOTHUECKUE CBEICHUS O BEIIECTBaX U XUMHUYECKOU
peakuuu.

Enunas cucrema 3HaHMM O BOXKHEHMIIMX BENIECTBAX, MX COCTaBE, CTPOECHUHU,
CBOMCTBaX W NPUMEHEHHH, A TAKXKE O XUMHUYECKUX PEaKLUUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTEKaHus gomnoiHsercs B kypcax 10 u 11 knmaccoB anemeHTamu
CoAEpKaHusA, UMEIOIIMMHU KYJIbTYPOJOTUYECKUI U MPUKIIAJTHON XapaKTep.



1.3. Henu n3yyeHusi yueOHOro npeamMmera XuMusi

['maBHBIMU LENAMU U3ydeHUs npeamera «Xumus» Ha 0azoBom ypoBHe (10-11
KJI.) SIBJISIFOTCSL:

1. ¢dopmupoBaHue CHUCTEeMBbl XUMHUYECKHX 3HAaHMA KaK  BaKHEHIIEH
COCTABJISIIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKar
KJITIOUEBBIC TIOHATHS, (PyHIAMEHTAIbHBIC 3aKOHBI U TEOPUM XHMHH, OCBOCHHE SI3bIKa
HAayKd, YCBOEHHME W  [OHMMaHHWE  CYIIHOCTH  JOCTYMNHBIX  O00O0OIICHMIA
MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIIEHHE C MWCTOPUEH UX pa3BUTUS U
CTaHOBJICHUSI;

2. opmupoBaHME U pa3BUTHE MPEACTABICHUN O HAYUHBIX METOJAX MO3HAHUS
BEIIECTB W XHUMHUYECKUX PEAKIMA, HEOOXOMUMBIX [Ji NPUOOPETCHHS yMEHUMN
OPUEHTUPOBATHCSI B MUPE BEIIECTB M XUMUYECKUX SIBJICHUHM, UMEIOIIUX MECTO B
IIPUPOJIE, B IPAKTUYECKOU U IIOBCEIHEBHOM KU3HU;

3. pa3BUTHE YMEHHUU M CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOJIOJEHUEM U
OOBSICHEHHEM XUMHUYECKOIO SKCIEPUMEHTa, COOJIIOJCHUEM MpaBuil 0€30MacHOrO
oOparieHus ¢ BeleCTBaMu.

4. amanTanus oO0ydYarolUUXcsl K YCIOBHUSM JMHAMHYHO Pa3BUBAIOLIETOCS MUDA,
dbopMUpOBaHUE UHTEIIEKTYTLHO PA3BUTON JTUYHOCTH, TOTOBOM K caMO0OOPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX PELIEHUI B KOHKPETHBIX
KU3HEHHBIX CHUTYaIlUsX, CBSI3aHHBIX C BEIIECTBAMU M UX NMPUMEHEHHUEM;

5. ¢opMupoBaHue y OOyYarOIIUXCs KIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIICTCHIIMH), WMEIONIUX YHHUBEPCAIbHOE 3HAUCHUE [JIs pPa3IMYHbIX BHJIOB
NeSTeIbHOCTU: peIleHUs MpoOieM, MOUCKa, aHalu3a U oOpabOTKH MH(POpMAIUH,
HEOOXOIUMBIX MJIsI MPUOOPETEHUsT OTBITA ACSATEIBLHOCTH, KOTOpasl 3aHUMAET Ba)KHOE
MECTO B TIO3HAHWU XHMHH, a TaKXKe JUIs OIECHKH C TO3HMIUNA DKOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB U XMMUYECKUX MPOLIECCOB HA OPraHU3M
YeJoBeKa U MPUPOJHYIO CPENy;

6. pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, HHTEIJIEKTYaJlbHBIX M TBOPUYECKUX
CroCcOOHOCTEN 00yYarIIUXCS: CIOCOOHOCTH CaMOCTOSITEIbHO MPUOOpETaTh HOBBIC
3HAHUSA N0 XMMHUHM B COOTBETCTBUHU C KU3HEHHBIMH NOTPEOHOCTSMH, UCIOJIb30BATh
COBpEMEHHBbIC WH(OPMAIMOHHBIC TEXHOJIOTUM JJIS MOWCKA M aHAIM3a y4eOHOU u
HAy4HOMOIMYJISPHON HHPOPMALIMU XUMUYECKOTO COJIEPHKAHUS;

7. dopMupoBaHUE U pa3BUTHE Y OOYUAIOIMIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIILJICHUsI, HAOJII0AaTeNbHOCTH, COOPAHHOCTH, aKKypaTHOCTHU, KOTOPbIE OCOOEHHO
HEOOXOMMBI, B YAaCTHOCTH, NpH IUIAHUPOBAHUM U TIPOBEJACHUM XHMHUYECKOTO
IKCIIEPUMEHTA;

8. BocmHuTaHue 'y oOydammuxcs YyOeKIEHHOCTH B TyMaHUCTHYECKOU
HaNpaBJICHHOCTH XHUMHH, €€ BaXHOW pOJM B peUIeHUMH MIoOaNbHBIX NpoOIeM
pPalMOHAILHOTO TPHUPOJIONOIB30BAHUS, TMOMOTHEHUSI YHEPTETUUYECKUX PECYPCOB H
COXpAHEHHUSI TMPUPOJHOTO PABHOBECHUSA, OCO3HAHUSI HEOOXOIUMOCTU OEpeRKHOIro
OTHOIIICHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXke NPHOOPETEHUs OIbITa
UCTIOJIb30BAHUS TOJYYEHHBIX 3HAHWA JJIsI TPUHATHS TPaMOTHBIX pEIICHUH B
CUTYAlIUAX, CBA3AHHBIX C XUMUYECKUMU SIBICHUSIMU

1.4 MecTto y4yeOHOro npeamera «Xumus» B crpykrype OII:



VY4aeOHplii npeaMer «XUMUs» SBISETCS Y4eOHBIM NpeaIMeToM o00s3aTeabHON
npeameTtHoil o0nactu «EcrectBennsie Hayku» GI'OC cpennero obmiero oopazoBaHus.
B yueOGHOM 1utane oOpa3oBaTeNbHON MPOTpaMMbl YUeOHBIN MpeaMeT «XUMUs»

BXOJIUT B COCTaB 00111€00pa30BaTeIbHOTO ITUKJIA.
[Tpu 3TOM M3ydeHHE yueOHOTO MpeaMeTa « XUMUS» MPEyCMOTPEHO Ha 0a30BOM
YPOBHE M HAMPABJICHO HA JOCTW)KCHUE JIMUHOCTHBIX, METAITPEAMETHBIX M IIPEIMETHBIX

pe3yIbTaToB.

2 IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O
INPEIMETA «XUMHUA»

JINMYHOCTHBIE PE3YJIbTATBI



JlnyHOCTHBIE pe3yJbTaThl OCBOCHHS MpeAMeTa «XHUMHS» OTpaxaroT cHOpMHUPOBAHHOCTH
OTIBITA MTO3HABATEIBLHON U TPAKTHYECKOH ACSITEIIBHOCTH 00YYAIOLINXCS 110 peaTu3alui MPUHSITHIX B
o0I1IeCTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpa’KaaHCcKOro BOCIIUTAHUA:

OCO3HaHHS O0YYAIOIIMMHUCS CBOUX KOHCTHTYLHOHHBIX MPaB M O0S3aHHOCTEH, YBaKEHUS K
3aKOHY ¥ TIPABOMOPSIKY;

MpEACTaBICHUS O COLUAIBHBIX HOpPMax MW TMpaBUaX MEXKIMYHOCTHBIX OTHOUIEHUW B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATETHLHOCTH MPHU CO3JAHUU YUEOHBIX MPOEKTOB,
pelieHnH y4eOHBIX U MO3HABATENIbHBIX 3a/1a4, BBITOJIHEHUH XUMUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI APYTUX
MIPH aHAJIU3€ Pa3IMYHBIX BUIOB Y4eOHO 1eATeIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHMS

[IEHHOCTHOT'O OTHOILIEHUS K HICTOPHYECKOMY U HAYYHOMY HACIIEUI0 OTEYECTBEHHON XUMUH,

YBa)XEHHUS K MPOIECCY TBOPUYECTBA B 00IACTH TEOPUHU B TPAKTUIECKOTO TPUMEHEHU S XHMUH,
OCO3HAHMS TOTO, UTO JIOCTHXKEHHS HAYKH €CTh PE3YJIbTAT IIUTEIbHBIX HAOIIOACHIH, KPOTOTIMUBBIX
AKCMEPUMEHTATBHBIX TTOMCKOB, TOCTOSTHHOTO TPY/Ia YUYEHBIX U MPAKTHUKOB,;

WHTEpeca v MO3HABATEILHBIX MOTUBOB B MTOJIYYCHHUH U MTOCIIEIYIOIIEM aHaIn3e nHpopmarmm
0 TEPEJIOBBIX JOCTHKEHHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO ITOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC ¢ XUMHYECKUMHU SBICHUSMU, U MIPUHUMATH
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TOBEJCHHE U TOCTYNKH CBOMX TOBapHINEH C TO3UIIHUA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHI 3THX MOCTYIIKOB;

4) popMupoBaHNs KYJbTYPHI 310POBbS:

MOHUMaHUs IIEHHOCTEeH 3J0poBOro u Oe3omacHOro oOpa3a KHU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UUECKOMY M IICUXHUYECKOMY 3/I0POBBIO;

coOIOIeHHSI TIPaBUIT O€30MACHOTO OOpAIIICHHUSI C BEIIECTBAMU B OBITY, ITOBCEHEBHOM )KU3HH
U B TPYJIOBOM JESATEIBHOCTH;

MMOHUMaHUS [EHHOCTH MPaBUJI MHIUBUYaIbHOTO ¥ KOJUIEKTUBHOTO 0€301aCHOTO TTOBEICHUS
B CUTYAaIUX, YTPOXKAIOIIUX 30POBbIO U JKU3HU JIIOJICH;

OCO3HAHWS TOCJICICTBUA M HENPHUITHS BPEAHBIX MPUBBIUEK (YIMOTPEOICHHS aJKOTOJIs,
HapKOTUKOB, KypeHUS,;

5) TpyaA0BOro BOCIIMTAHMSA:

KOMMYHUKATUBHOM KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATENBCKON  JIEATENbHOCTH,
0O0IIIECTBEHHO TIOJIE3HOW, TBOPUECKOHW M IPYTHX BUAAX ACSITEIHLHOCTH;

YCTaHOBKM Ha aKTMBHOE YyYacTHE€ B pEIICHUM NPaKTHYECKUX 3aJad COLUAIBHON
HaIlpaBJICHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY H3yUeHHUIO MPoQecCcuil pa3InyHOro poja, B TOM YHCIIe Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYLY, JIOJIAM TPYyAa U pe3yjabTaTaM TPYAOBOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYaJIbHON TPaeKTOpUHU 00pa3oBaHus, Oy rymieit
npodeccun U peann3auu COOCTBEHHBIX )KH3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMUH, UHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3K0/10rH4ecKOro BOCIIUTAHUS:

HKOJIOTHYECKH 11€1ecO00pa3HOro OTHOMICHUsSI K MPHUPOJE, KaK MCTOUHUKY CYIIECTBOBaHUS
’KH3HHU Ha 3eMII€;

MOHUMaHHUS TJI00aNbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS SKOHOMUUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIIBHOU CPEJIbL;

OCO3HaHMS HEOOXOAMMOCTU MCIOJB30BAaHUS JOCTHKEHUNW XUMUU IS PEIICHUS BOIPOCOB
palMOHAIIBHOTO IPUPOIOTIOIB30BaAHUS;



AKTUBHOT'O HENpPUATUS JEUCTBHUM, NMPUHOCALIMX BpEI OKpPYXKalIIed HPUPOJHON cpene,
YMEHHS TPOTHO3UPOBATH HEOIATOMPHUSATHBIE HKOJOTUYECKHE IOCIECACTBUS TMPEITPUHUMAECMBIX
JNEUCTBUM U IIPENOTBPALIATh UX;

HAIMYMS PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKOW KYJbTYpbI, OIbITa
JEATEIIbHOCTA ~ DKOJIOTUYECKOM  HANpPaBIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTHCS UMM B
MO3HABATEIbHON, KOMMYHHUKATUBHON M COIMAILHON MPAKTUKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSITH UJICOJIOTUU XeMOPOOUH;

7) HEeHHOCTH HAYYHOI'0 MO3HAHHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHH S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH ¥ OOIIECTBEHHOW MPAKTUKH;

MOHUMaHUS CHCIUPUKN XUMUU KaK HayKkd, OCO3HaHUs ¢€ poinu B (PopMupoBaHUU
PallMOHAILHOTO HAYYHOTO MBIIUICHHS, CO3AaHUU IIEJIOCTHOTO MPEACTABICHHUS 00 OKpYKaroIieM
MHPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B TO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEN M PEILICHUHN
po0JIeM COXpaHEHHUs MPUPOTHOTO PAaBHOBECHS,

yOSKIEHHOCTH B 0OCO0ON 3HAYUMOCTH XUMHUHM JIJIi COBPEMEHHOW ITMBUJIM3AIUM: B €&
TYMaHHCTHYECKOW HAMpaBICHHOCTH W BAXKHOW POJM B CO3MaHMHM HOBOM 0a3bl MaTepHUaTbHOU
KYJbTYpPBl, PEUICHUU TI00aJbHBIX MPOOJIEM YCTOWYHMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOH,
IHEPTeTUYECKOH, MUIICBON U IKOJIOTUUECKON 0€30MaCHOCTH, B PA3BUTUU MEIUIIUHBI, 00eCTICUeHUN
YCJIOBHH YCTEIIHOTO TPY/Ia U SKOJIOTHYECKH KOM(MOPTHOM KM3HU KaXOTO YjeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TMOHUMAaHUS CYIIHOCTH METOAOB  IO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHanMM3a U OOBSICHEHUS SBICHHUI OKPY>KAIOIIEr0 MUPa M MPOUCXOASIINX B HEM U3MEHECHHH, yMEHUS
nenaTh 000OCHOBAaHHBIE 3aKJIFOUCHHS HA OCHOBE HAayYHBIX (PaKTOB U MMEIOUIUXCS JAHHBIX C IEJIbI0
MOJy4YEHUSI IOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIHHO UCITOIh30BaTh XUMHUUECKHE 3HAHUS JTsl PEIICHHS TIPOOJIEM B
PEAIbHBIX KU3HEHHBIX CUTYaLHSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATEIbCKON I€ATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa3OBaHHIO, K
AKTUBHOMY IMOJIYYCHHIO HOBBIX 3HAHUU 110 XMMHUU B COOTBETCTBUU C KU3HECHHBIMU MOTPEOHOCTSIMIL

HMHTEpeca K 0COOEHHOCTSM TpyJa B pa3IMUHbBIX cepax mpodeccroHambHON eI TEIbHOCTH

METAIIPEJAMETHBIE PE3YJIbTATHI

OByageHne yHuBepPCaJIbHbIMU MO3HABATEIbHBIMH A€ CTBUSIMU

baszosvie nocuueckue Oeticmeus: CaMOCTOSTENLHO (OPMYIHPOBATH U AKTYaJIHM3UPOBATH
pobJIeMy, BCECTOPOHHE €€ pacCMaTPUBATh; ONPECIISITH IEH ASATEIbHOCTH, 3a]1aBast TapaMeTphl U
KPUTEPUH HX JOCTHUKEHHUS, COOTHOCUTH PE3YJIbTaThl ACATEIBHOCTH C MOCTABJICHHBIMU LEISMU;
HCTOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHUS — BBIICIATh XapaKTEepPHbIC
MPU3HAKHU OHATUH U yCTAHABIMBATH UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHSITHUS
Ui OOBACHEHUsI OTIENbHBIX (PAKTOB U SIBJICHHUH; BBHIOMpPATh OCHOBAHHS WM KPUTEPHUH IS
KJIaccU(UKAIMK BEIIECTB U XUMUUECKUX PEaKIUi; yCTaHABIUBATh MPUYNHHO-CIICICTBEHHBIC CBA3H
MEXKIYy U3y4aeMbIMHU SIBICHUSMHU; CTPOUTD JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIE, IETYKTHUBHBIE,
10 aHAJIOTHH), BBLIBIATH 3aKOHOMEPHOCTH M IPOTHBOPEYMS B PACCMATPUBAEMBIX SIBICHUSIX,
(hopMyIHpPOBATH BBIBOBI U 3aKIIFOUEHUS; TPUMEHSATH B MPOIIECCE MTO3HAHUS, UCTIONh3yEeMbIE B XUMUU
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, PE0OPa30BHIBATH MOJICIHHBIC MTPEJCTABICHUS — XUMHYCCKUMA
3HaK (CUMBOJ) JIEMEHTa, XuMH4Ieckas (hopMyIia, ypaBHEHHE XUMHYECKOW PeaKIuu — MPU PEIICHUH
y4eOHBIX TIO3HABATENBHBIX M TPAKTUYCCKHX 3a7a4, MPUMCEHSATH Ha3BaHHBIE MOJICIbHBIC
MPEICTABIECHUS Ui BBIABICHUS XapPAaKTEPHBIX IMPU3HAKOB M3YyYAEMBIX BEIIECTB M XUMHUYECKHX
peaKuui.

ba3zosvle uccneoosamenvckue deticmeus: BIaieTb OCHOBAMU METOJOB HAYYHOTO MO3HAHUS
BEIIECTB M XUMHYECKUX PEAKIIUI; (OPMYIUPOBATH IIEIH U 3aJa4M MCCJICAOBaHMS, UCIIOIh30BATh
MOCTaBJICHHBIE U CAaMOCTOSTEIBHO C(OPMYIUPOBAHHBIE BOMPOCH B KAa4eCTBE HHCTPYyMEHTA
MO3HAHUSI M OCHOBBI 7151 (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTU BBICKA3BIBAEMBIX
CYXXIEHHUI; BIAJETh HABBIKAMU CaMOCTOSTEIBHOIO IUIAHUPOBAHUS W TMPOBEICHUS YYEHUUYECKHUX



9KCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHMsI HaONIOJaTh 3a XOAOM IpoIecca, CaMOCTOSTEIbHO
IIPOTHO3UPOBaTh €ro pe3ysbrar, (OpMyIHpoBaTh O0OOOIIEHUS M BbIBOABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HCCIIEA0BAHMS, COCTABIATH OOOCHOBAHHBIM OTUYET O MPOAETAHHOM
pabote; TpUOOpETaTh OMBIT YYEHHUECKON HCCIIEIOBATEILCKOW M TMPOEKTHON NeATEeIbHOCTH,
MPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOMCKY METOJOB pEIleHUs
MPaKTUYECKUX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METO0B TO3HAHUS.

Paboma ¢ ungopmayueri. OpUeHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(MOpMaIMU
(Hay4HO-TIONYJIApHAsL JINTEpATypa XMMHUYECKOTO COAEP)KaHHUs, CIPaBOYHbIE IOCOOUS, peCcypcChbl
WuTepHeTa), aHaIM3UPOBaTh MH(OPMAIUIO PA3TUYHBIX BUIOB M ()OPM MPEACTABICHUS, KPUTUUYECKH
OLIEHHWBaTh €€ JOCTOBEPHOCTh M HENPOTHMBOPEUYMBOCTH; IPHOOpPETaTh ONBIT HCIIOJIB30BaHMSA
MH(OPMAITMOHHO-KOMMYHUKAaTHBHBIX ~ TEXHOJIOTMH W Pa3IMYHBIX  TIOMCKOBBIX  CHUCTEM;
CaMOCTOSITEIbHO BEIOMPATh ONTUMANbHYIO (POpMY IpeACcTaBIeHHs HH(OpMaLu (CXeMbl, Tpap UKy,
JiarpaMMbl, TaOJIULbL, PUCYHKHU U IPYTHE); UCII0JIb30BAaTh HAYYHBIN SA3bIK B KQUE€CTBE CPEACTBA IIPU
pabore ¢ XMMHMYECKOM MHpOpMaLMeld: NPUMEHATh MEXIpeAMeTHble (¢pu3nueckue U
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (pOpMyJibl, aOOpeBUATYpbl, HOMEHKJIATYPY; UCIOIb30BaTh U
peoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJIAHOCTH.

OBjageHne yHMBepcaIbHBIMH KOMMYHHKATUBHBIMHU YU4eOHBIMHU A€l CTBHSAMMU:

3aJaBaTh BOIPOCH O CYIIECTBY OOCY>KIaeMOil TEMBbI B XOJ€ AMAJOra H/WIM JUCKYCCHUH,
BbICKa3bIBaThb HJIeH, (OPMYJIUPOBATH CBOM MPEIIOKEHUS OTHOCHUTEJIBHO  BBINOJTHEHUS
MIPEATIOKEHHOH 3a/1a4H;

BBICTyIIaTh C MPE3EHTALMEN pe3yJbTaTOB IIO3HABATEIBHOW AEATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSATEIBHO WJIK COBMECTHO CO CBEPCTHHUKAMU IIPH BHINOJIHEHUU XUMUYECKOT0 IKCIIEPUMEHTA,
MIPAKTUYECKON paboOThl MO HCCIIEIOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, pealu3ald yueOHOro
npoekTta M (OpMYyIUPOBaTH BBIBOJBI 10 pE3yJbTaTaM IPOBEIEHHBIX HCCIEIOBAHUNA MYTEM
COIJIACOBaHUs MO3UIMH B X0/1€ 00CYXk/I€HUsI 1 0OMEHAa MHEHUSIMHU.

OBjageHne yHUBepPCAIbHBIMH PeryJSITHBHBIMH Y4eOHBIMHU I CTBUSMU:

CaMOCTOSITEIbHO IUIAHUPOBATh M OCYIIECTBIATh CBOIO I103HABATEIIBHYIO JEATEIBHOCTD,
omnpenensas e€ LeNu U 3aJayd, KOHTPOJIMPOBATH M MO Mepe HEOoOXOAUMOCTH KOPPEKTUPOBAThH
npeJylaraéMblii aaropuT™M JEHCTBHM NpU BBITOJHEHUM YYEOHBIX M HMCCIEI0BATEIbCKUX 3ajad,
BbIOMpaTh Haubosiee 3PPEKTUBHBIIN CIOCOO UX pElIeHUsl ¢ YYETOM IOIYYEHHS] HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CaMOAHaIN3a U CAMOOLEHKH.

I[MPEAMETHBIE PE3VJIbTATHI

- c(OPMHUPOBAHHOCTB ITPEJICTABICHUI O MECTE XUMHUU B COBPEMEHHOM Hay4YHOU KapTUHE MUPA;
MMOHMMAaHHE POJIU XUMHH B (OPMHUPOBAHUU KPYyro3opa U (pyHKIHOHAIBHOM IPaMOTHOCTH YeJIOBEKa
JUI PEeIIEHUs IPAKTUYECKUX 3a1a4;

- BJAJEHUE OCHOBOIIOJATAIOUMMH XUMHYECKUMHU MOHATHSMH, TEOPUSMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE T0JIb30BaHNE XUMUYECKON TEPMUHOJIOTHEN U CHMBOJIMKOM;

- BJAJICHUE OCHOBHBIMH METOJaM{U HAyYHOTO IIO3HAHUS, HCIHOJb3YEMbIMH B XUMUH:
HaOIOJCHUEM, ONMUCaHUEM, U3MEPEHHMEM, 3KCIEPUMEHTOM; YMEHUEe 00pabaThiBaTh, OOBSACHSATH
pe3yNbTaThl MPOBEIEHHBIX ONBITOB U JieJaTh BbIBOJABI; TOTOBHOCTh M CIOCOOHOCTH NMPUMEHSITH
METO/bI IO3HAHMS NPU 5 pEeLICHUH NPAaKTUYECKUX 3a/1ay;

- c(hopMHUpPOBAHHOCTb YMEHHUS J1aBaTh KOJIMYECTBEHHBIE OLIEHKH U MPOU3BOJUTH PACUETHI 1O
XUMHYECKUM (HOpMyJiaM U YPaBHEHUSIM;

- BJIaJICHUE MPABUJIAMU TEXHUKH 0€30MACHOCTH TP MCIIOJIb30BAaHUM XUMUYECKHX BEILECTB;

- c(OpMUPOBAHHOCTH COOCTBEHHOHN MO3HMIIMH O OTHOLICHHIO K XUMUYECKOW MH(OpMaIuH,
IIOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB;

- C(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO HH(OPMAIHIO,
MOJTy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (CPEJICTBA MacCOBOM KOMMYHUKaluU, IHTepHET n Apyrux);

- c(hOpPMHUPOBAHHOCTh YMEHHH COONIOATh NPaBUIa DKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM IESATEIBHOCTH B LIEJISIX COXPAHEHU S CBOETO 3/J0POBbS U OKPY KaroIIeH
MPUPOJHON Cpebl, OCO3HABaTh OMACHOCTb BO3JICHCTBUS Ha JKUBbIE OPraHU3MBbI OMPEICIEHHBIX



BEIEeCTB, MOHMMas cMblca nokaszarens I1JIK, moscHATs Ha mpumepax crnocoObl YMEHBILCHHS
MIPEAOTBPALLEHHUS UX BPEJIHOIO BO3/IEHCTBUSI HA OPTraHU3M YEJIOBEKA;

u

- I 06yqa101111/1xca C OIrpaHUYCHHBIMHU BO3MOXHOCTAMH 3J0POBbBA: YMCHHUC IIPUMCHATH

3HAHUSA 00 OCHOBHBIX AOCTYIIHBIX MCTOJaX MO3HAHUSA BEIICCTB U XUMHNYCCKUX HBHGHHﬁ;

- I CJICTBIX U CJ'IEl6OBI/IIL$IIJ_II/IX 06yqaronmxc;[: YMCHHUEC UCIIOJIB30BATH pCHLC(I)HO TOYCUHYIO

cuctemy obo3HaueHuii JI. bpaiins mist 3anucu XumMudeckux Gpopmyit.

3 CTPYKTYPA U COAEPKXAHHUE YYEBHOI' O ITPEJIMETA «XUMMA»

3.1 O0bem yyeOHOro nmpeamera « XuMush»» M BUAbI y4eOHO# padoThl

Bua y4yeOHoi1 padoThI Oo0bem
4acoB
O0bemM padoThl 00YYAIOIIKNXCH B AKaJeMHYECKHX Yacax (Bcero) 78
O0bem pabdoTbl 00y4YaIIMXCHA BO B3aMMOJCHCTBHM C 78
npemnojaBaresnaeM (Bcero)
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B TOM 4YHCIJIC:

JICKLIAH 40
71a00paTOPHBIC 3aHSITHS 38
IIpomekyTouHasi aTrTecTaums B popme
Ne 1 cemectp — apyrue GopmMbl KOHTPOJIS 1
No 2 cemectp — nud.3auer 2
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3.2 TemaTu4eckuii IVIaH M coJep:KaHMe Y4eOHOI0 MpeaMeTa XUMHS

TemaTn4yeckune 0J10KkH, OcHoOBHOe coep:kaHue Oo0bem OcHOBHBIE BH/bI 1€ATEJIbHOCTH
TeMBbI 4acoB 00yJaromerocs
1 2 3 4
Paznea 1. OBIIAA N HEOPTAHUYECKASA XUMUSA 28
Tema 1.1. CopeprkaHue JICKITUH
Hepunoauyeckuii 3akoH | 1| Xumuueckuid aneMeHT. ATom. CocTaB aTOMa, H30TOTIBL. PackppIBaTh CMBICT N3y4aeMbIX TOHATHN
U NepuoanvecKas DJeKTpoHHAst 000109Ka. DHEPreTUYECKHEe YPOBHH, (BBISIBIISITH MX XapaKTEPHBIC MPU3HAKH),
cucrema /.. MOAypOBHU. ATOMHBIE OpOuTai, s-, p-, d-, f-37€MeHTHI. YCTaHABIIMBATh UX B3aUMOCBs3b. PackpbIBaTh
Menpeneena. OcobeHHOCTH pacnpeielIeHUs HIEKTPOHOB 110 OPOUTANISM B CMBICJI IIeproauYecKoro 3akona /[. M.
Crpoenue aToma. aToMax MajbIX U OOJBIINX MEPUOAOB. DNEKTPOHHAS MeHneneeBa 1 JEMOHCTPUPOBATH €TI0

koH(purypanus aromoB. [lepuoaudeckuii 3akoH 1 CHUCTEMAaTHU3UPYIOIIYI0, OOBICHUTENBHYIO U
[lepnoanueckas cucrema XuMuueckux 3yemeHToB /1. U. 2 MPOTHOCTUYECKYIO (QYHKIIMH. XapaKTepru30BaTh
Menneneea. CBsi3b IEPUOAMYECKOTO 3aKOHA U AJIEKTPOHHOE CTPOCHUE ATOMOB XUMUYECKHUX
[lepuoanueckoil CUCTEMBbI XUMUYECKUX 3JIEMEHTOB C 3JIEMEHTOB 1—4 1epruoaoB, UCTIOIB3YS MOHATHS S-,
COBPEMEHHOH Teopuel CTpOeHUs aTOMOB. 3aKOHOMEPHOCTH p-, d-2JIeKTpOHHBIE OpPOUTANIN, YHEPTETUYECKHE
M3MEHEHUS CBOMCTB XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX ypoBHU. OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUS
VMM IIPOCTBHIX U CJIOKHBIX BEUIECTB IO IPYIaM U MEPpUOAAM. CBOMCTB XMMHUYECKHUX IJIEMEHTOB U UX
3HayYeHUe NMePUOJNIYECKOT0 3aKOHA U CUCTEMbI XUMHUECKUX COEAMHEHUM MO MepruoaM U rpymnmiam
snemeHnToB [[.. MenzeneeBa B pa3BUTHH HAYKHU. [Tepuonnueckoit cuctemsl [. 1. Menpaeneena

Tema 1.2. CopeprkaHue JICKIUH

Crpoenue BemecrBa. | 1| CtpoeHue BemecTBa. XMMUYECKas CBsA3b. Bupl (KOBaJICHTHAsS PackpbIBaTh CMBICIT N3y4aeMbIX TOHATHN

HETOJISIpHAs U TOJISIpHAsl, MOHHAs, METAJJTNYecKas) u (BBLACTATH UX XapaKTEepPHbIC IPU3HAKU) U
MeXaHU3Mbl 00pa30BaHUsI XUMUYECKOH CBsI3U (OOMEHHBIH U IIPUMEHSATH 3TH ITOHATHS IIPU ONMCAHUU COCTaBa U
JIOHOPHOAKIIENTOPHBIN). Bogopoanas cBs3b. BaieHTHOCTD. CTPOGHUS BEIIECTB, AJIsi OOBSICHEHHS OTACIbHBIX
DIEKTPOOTPUIATENBHOCTh. CTeNeHb OKUCIeHUs. KaTHOHBI 1 (bakToB u sBICHUN. OnpeaensaTh BUIbI
aHHOHBI. BeniecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO 2 XUMUUYECKOU CBSI3M (KOBAJICHTHOMN, MOHHOM,

CTpOEHUs. 3aKOH ITOCTOSIHCTBA COCTaBa BEILECTBA. THIIbI
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA BewecTB. [lonsaTue o
JUCIIEPCHBIX cucTeMax. MICTUHHBIE pacTBOPBL

METANTHYECKOM, BOJOPOJTHON) B COSTUHCHHSX;
THUT KPUCTAIUTMYECKON PEIIETKA KOHKPETHOTO
BenecTa. OnpenessiTh BAJICHTHOCTD M CTEIICHD
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TemaTuveckue 6J10KkH, OcHoBHOE conepxaHHe O6bem OcHOBHBIE BH/bI 1eATEJIbHOCTH
TeMbI 4acoB o0y4amomerocst
1 2 3 4
KonunuecTBeHHbIE XapaKTEPUCTUKU PACTBOPOB (MaccoBast OKHUCJICHUSI XUMHYECKHUX 3JIEMEHTOB B
JI0J1s1 BeIIecTBa B pacTBope). Kiaccudukanus COEIMHEHMUSIX PAa3IMYHOro cocTasa. [IpoBoauTs
HeopraHuveckux coeauHeHuil. Homenkiarypa BBIYMCJICHHS C UCIIOJIb30BAHUEM TMOHSATHUS
HEOPraHWYECKUX BEIIECTB. «MaccoBas J0JIsI BELIECTBAa B pacTBOpe». BraneTs
M3y4aeMbIMU XUMUYECKUMHU MOHATUSIMH.

JlaGopaTopHas pa6ora Ne 1. O3HaKOMJIEHHE CO CBOMCTBAMH 2

JMCTIEPCHBIX cucTeM. [IpuroToBienne pacTBOpOB 3aJaHHON

KOHIIEHTpAIUH.

Tema 1.3. ConepxaHue JeKIUU
XuUMHYECKHEe peaKkiuu. " =

1| Xumuueckas peakiusi. Kinaccudukamms XUuMUYECKUX peaKInit OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHUECKOU
B HEOPraHMYECKOW U OpPraHMYeCKOM XUMUU. 3aKOH PEaKIuu OT Pa3NTUYHbIX GakTopoB. OnpenensTh
COXpaHEHUs MacChl BEIIECTB; 3aKOH COXpaHEHHs U XapakTep CMEIIeHUsI XUMUYECKOT0 PABHOBECHSI B
MMPCBpAlICHUSA DHCPTUU TPU XUMHUUYCCKUX PCAKIINAX. CKOpOCTB 3aBUCUMOCTHU OT BHCHIHCTO BOS)IGfICTBPI?[
peaxIuu, ee 3aBUCUMOCTb OT PA3JINYHBIX (PAaKTOPOB. 2 (mpunnun Jle [larense). CocTaBnsTh ypaBHEHUS
OOpaTtumble peakiui. XuMuueckoe paBHoBecue. GaxkTopel, peakuuii pa3TuYHbIX TUIIOB; MTOJHbBIE U
BIIMAIOIIUEC HA COCTOAHUEC XUMHWYCCKOTO PAaBHOBECH . COKpaH_IéHHBIe YpPaBHCHUSA peaKL[I/IfI HOHHOI'O
[Mpunnun Jle latense. DnekTponutTuyueckas TUCCOLHAIIUS. 0o0OMeHa, yUnThIBasl YCIOBUS, MPU KOTOPBIX ATU
CunbHble U cradble A1eKTponuThl. Cpesa BOJHBIX PacCTBOPOB peakumuu UayT 10 KoHua. Mcnonb3oBaTh
BEIIECTB: KUCJasl, HeUTpanbHasl, 1enouHas. Bomxopoanbrii MpoBeJIcHUE, HAOTIOACHHIE U ONTMCAHUE
nokasareib (pH) pactBopa. Peakiiun nonHoro ooMeHa B XUMHUUYECKOTO YKCTIEPUMEHTA
OpraHMYecKol U HeopraHuueckoil Xumuu. OKHCIUTENIBHO- (IeMOHCTpAIOHHBIE U TA00OPATOPHBIE OTIBITHI,
BOCCTaHOBUTENbHBIE peakiuu. [lonsrue 006 anexTponaunze MpaKTUYECKHUE PabOThI): MO OMPEAETICHUIO CPEIbI
pacIiIaBoB M pacTBOPOB couieil. [IpuMeHeHne 1eKTpou3a. BOJIHBIX PAaCTBOPOB BEILLECTB, PEAKI[Ul HOHHOTO

JlabGoparopuasi padora Ne 2. [IpoBenenue peakuuii HOHHOTO 2 oOMeHa, BIUSHUIO Pa3IMYHBIX (aKTOPOB Ha

obmena. OnpezeneHue cpesibl paCTBOPOB BEIIECTB ¢ TOMOIIIBIO CKOpOCTh peakiuil. [IpeacTaBnsaTsh pe3yabTaThl

YHUBEPCAITBLHOTO UHINKATOPA. XUMHUYECKOT0 SKCIIEPUMEHTA B (JOpMeE 3alncu

JlabopaTopuas padora Ne 3. BnusiHue pa3nuuHbix GakToOpoB Ha 2 ypaBHEHUM COOTBETCTBYIOIIMX PEAKIINI U JAeNaTh

CKOpPOCTb XUMHYECKOU pCaKkunmn

BEIBOJbI HAa NX OCHOBC.
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TemaTuveckue 6J10KkH, OcHoBHOE conepxaHHe O6bem OcHOBHBIE BH/bI 1eATEJIbHOCTH
TeMbI 4acoB o0y4amomerocst
1 2 3 4
Tema 1.4. CopepkaHue JICKITUH
MeTtauisl 1| Metamisl. [lonoxenune metamios B [lepuonnueckoii cucrteme PackpbiBaTh CMBICIT U3y4aeMbIX TOHATUN

XUMHUYECKUX 3JIeMeHTOB. OCOOEHHOCTH CTPOCHUS (BBLAETATH UX XapaKTE€pHbIE IPU3HAKU) U
3JIEKTPOHHBIX 000JI0YeK aTOMOB MeTaioB. O6mue IPUMEHSTh 3TU MTOHATHS IPU OMMCAHUU COCTaBa U
¢dusnyeckue cBOMCTBa MeTaIUIOB. [[ppuMeHeHe MeTaioB B 2 CTPOEHUS BEUIECTB, AJIs1 OOBSICHEHUS OTAEIIbHBIX
ObITY, IpUpoie U TexHuKe. CrlaBbl METaJLIOB. ¢bakToB u sBeHUN. OOBACHATH 00LIHE
DIeKTPOXUMUYECKUH psil HanpsKeHU MeTauioB. O01ue 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
crocoObl Oy4YeHHst MeTasioB. Koppo3ust MeTasuioB. 3JIEMEHTOB — METAJIJIOB U UX COEIUHEHUN C
Cnoco0blI 331U ThI OT KOPPO3HH. Y4€TOM CTPOEHUS UX aTOMOB U TIOJIOKEHUS B

2| O6as xapakTepuCTHKa METaJUIOB TaBHbIX nmoarpymi (1A- Ilepuonnueckoil cucTeMe XUMUYECKHUX DIIEMEHTOB
rpynna, [IA-rpynna) [leproauueckoil cucTeMbl XUMHUECKUX . . Menneneesa. XapakTepu3oBaThb
3JIEMEHTOB. AJIFOMUHUNA. AM(OTEpHbIE CBOWCTBA OKCHJIA U 2 (omuchIBaTH) OOIIME XUMHYECKHE CBOHCTBA
ruapokcuaa amoMuHus. O0Ias XxapakTepucTUKa METAIIJIOB METaJUIOB, UX BaXKHEHMIINX COEUHEHUH,
no6ounsIx noarpymi (b-rpynm) Ilepuonuueckoit cucTeMbl MOATBEPK1asi ITO OMUCAHUE TPUMEPAMHU
XMUMHUYECKUX JIEMEHTOB: Me/lb, IIUHK, XPOM, JKEJI€30. YPaBHEHMI COOTBETCTBYIOIMX XUMUUYECKUX
Baxxueiimme coenHeHUsI METAIUIOB (OKCUIbBIL, THIPOKCUJIBI, peaknuii; IPUMEHEHUE METAJUIOB B Pa3JIUYHbIX
COJIH). 00acTsX, a TaKKe UCIOIB30BAHNE UX IS

JlaGopaTopHas padora Ne 4. PenieHue sKCIepuMEHTAIbHBIX 2 CO3/1aHUs1 COBPEMEHHBIX MATEPUAJIOB U

3aza4 1o teme «MeTtasuib. TeXHOJOTUH. ONMUCHIBATh CIIOCOOBI 3aIUTHI

JlabopaTopnas pa6ora Ne S. KauecTBeHHBIE peakLiUH Ha 2 METaJUIOB OT KOppPO3HHU. PacKkpbIBaTh CylniHOCTh

KaTHUOHBI MCTAJIJIOB.

OKHUCJIUTEIHHO- BOCCTAHOBUTEIILHBIX PEaKIINi
MOCPEICTBOM COCTABJICHUSI AJIEKTPOHHOTO
OanaHca 3TuX peakuuil. [IpoBonuTh peakuuu,
MOJITBEPXKIAIOINE XapaKTEePHbIE CBOWCTBA
M3y4JaeMbIX BEIIECTB, PACIIO3HABATDH OIIBITHBIM
HYTéM HOHBI MCTAJIJIOB, TPUCYTCTBYIOIIHC B
BOJIHBIX PacTBOpax.
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TemaTuueckue 0J10KH,

OcHoBHOE coaecpkaHue

Oo0beMm

OcHOBHBbIE BH/BI A€ATEJILHOCTH

TeMbI 4acoB o0y4amomerocst
1 2 3 4
Tema 1.5. Hemerasubl. | Conepxanue JEKIUU
1| Hemeramnsl [lonoxxenne Hemerainnos B Ilepunoanueckoit PackpeIBaTh CMBICIT U3y4aeMbIX ITOHATUN
cucreMe xumuieckux anemeHToB .M. Menneneesa u 2 (BBLIENATH UX XapaKTepHbIE MPU3HAKH) U
0COOEHHOCTH CTPOEHHUS aTOMOB. PU3HUECKUe CBOHCTBA MPUMEHSTD 3TU MOHSTHSI IIPU ONTMCAHUH COCTaBa U
HEMETaJIJIOB. AJIIOTPOINUS HEMETAILIOB (Ha IpUMepe CTPOEHMsI BEIIECTB, [Vl OObICHEHUS OTAEIbHBIX
KHCIIOpoAa, cepbl, pochopa u yriaepoaa). ¢bakToB u sBIeHU. OOBACHATDH 001IHE
2| XuMHuecKkre CBOMCTBA BaXKHEHIIIMX HEMETAIOB (TaJIOr€HOB, 2 SAKOTOMEPHOCTH B USMCHCHITH CBOHCTE
HEMETAJUIOB U UX COCIMHEHHUU C YU4ETOM CTPOEHUS
cepsl, a3ora, Gpocopa, yriaepona u kpeMuus). OKCHUIbI o
HeMeTauioB. Kucnopoaconepskanme KucnoTel. Boroponssle MIX aTOMOB H IONIONKEHNUA B llepHozutieckoi
COEMHEHMS HEMETAILIOB, cucTemMe XuMu4yeckux 3yemeHToB /1. 1.
MenneneeBa. XapakTepu30BaTh (ONHUCHIBATH)
JlabopaTopnas padora Ne 6. KauecTBeHHBIE peakiuy Ha 2 oO01ye XuMHUYeCKUe CBOICTBA HEMETAIIOB, UX
AQHUOHBI M KATUOH aMMOHHUSI. BaXHEHIINX COETUHEHUHN, TOATBEPKIast 3TO
JlabopaTopnas pabora Ne 7. Pemenue sxcriepuMeHTaIbHbIX onycaHue NIPUMEPaMH YPAaBHEHUI
3azma4 o teme «Hemeramib. 2 COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH.
XapakTepu30BaTh BIUSIHUE HEMETAIUIOB U UX
COCIMHEHHUH Ha KUBBIC OPTaHU3MBI; ONIMCHIBATH
NPUMEHEHHE B PA3IMYHBIX 00JaCTsIX
IIPAKTUYECKOHN AEATEIbHOCTH YEJIOBEKA.
Pazpea 2. XUMUA N )KU3Hb 4
Tema 1.1. Xumus CopeprkaHue JICKIIUH
H ’KHU3Hb. 1| Ponb xumuu B 06ecrieueHnn 3K0JIOTHYECKOM, SHEPreTHUECKON PackpriBaTh poJib XUMHH B PEILICHUH
Y TUILEBON 0€30MacCHOCTH, pa3BUTUU MeaAuLUHEL [loHsATHE O YHEPIreTUYECKUX, CHIPHEBBIX U IKOJIOTMUECKHUX
Hay4HBIX METO/AX MO3HAHUS BEIECTB U XUMUIECCKUX IpOOJIEM YEeJIOBEUECTBA, ONUCHIBATE OCHOBHBIE
peaxuuii. [IpencraBneHus 06 00X HAYYHBIX MPUHIIUIIAX HaIlpaBJICHUsI Pa3BUTHSI XUMUUYECKON HAyKU U
IIPOMBIIICHHOTO MOJTY4YeHHs Ba)KHEHIINX BELEeCTB (Ha TexHosnoruu. [IpumensTs npaBuia 6€30MacHOro
IpuMepax Mpou3BOJCTBA aMMHUaKa, CEPHON KUCIIOTHI, 2 oOpaleHns ¢ BeIEeCTBaMU, UCTIOIb3yEMbIMHU B

MeTaHOJ'Ia). Yennosek B MUPEC BCUICCTB, MATCPUAJIOB H
XHUMHYCCKUX peaKHHﬁI XUMUA U 310POBBE YCJIIOBCKA; ITpaBUia
HMCIIOJIb30BAHUSA JICKAPCTBCHHLIX ITPCIIapaTOB, IIpaBUJid

MTOBCETHEBHOM JKW3HU, MTPABUJIa TTOBEJICHUS B
HEeJsIX COepeKEHUS 3JOPOBBS U OKPYIKAIOIICH
MNPUPOAHOM cpedpl; IOHMMATh Bpe (0IacHOCTh)
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TemaTuueckue 0J10KH,

OcHoBHOE coaecpkaHue

Oo0beMm

OcHOBHBbIE BH/BI A€ATEJILHOCTH

TeMbI 4acoB o0y4amomerocst
1 2 3 4
0€3011acHOr0 UCIOJIb30BaHUS MTPENapaToB OBITOBOM XUMHUH B BO3/ICMCTBUS HA KUBbIE OPraHU3MBbI
MOBCETHEBHOM KU3HU. BhITOBas XMMUUYECKasi TPaMOTHOCTD OINpEJIEIIEHHBIX BenlecTB cMblci nokasarens [T/1K,
JlaGopaTopHas padora Ne 8. I3yueHne XuMnueckux 2 TMOSICHSITH Ha IIPHMepax CIOoCOOb
IIPOLIECCOB U UX BIIMSHUSA HA COCTOSIHUE OKPYKAOLIEH CPEIbl. YMCEHBIICHHUA U TIPEOTBPANICHN NX BPEHOTO
BO3JICHCTBUS. AHAIM3UPOBATh U KPUTHUECKHU
OLIEHUBAaTh HH(GOPMAILINIO, CBSI3aHHYIO C
XUMHUUYECKUMHU MPOLIECCaMU U UX BIUSHUEM Ha
COCTOSIHME OKpYy»Karouiel cpenpl. Mcnonib3oBath
MOJIy4CHHBIE 3HAHUS U TIPEJICTABICHUS O chepax
JESITENIbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMU TEXHOJOTUSIMH, KAK OCHOBY IS
OpHEHTAaIlUH B BEIOOpE CBOEH Oyyiieit
npodeccHoHaIbHON MeATeIBHOCTH. [I[puHUMaTh
ydacTue B 00CyKJIEHUU MPOOJIeM XUMUYECKON U
HKOJIOTMYECKOW HaNpaBICHHOCTH, BBICKA3bIBAaTh
COOCTBEHHYIO MO3UIIMIO 10 TpodiieMe U
npeajgaratb BO3MOXKHbBIE MYTH €€ pelieHus
Paznea 2. OPTAHUYECKASA XUMUSA 46
Tema 2.1. CopepkaHue JICKITUH PackpbIBaTh CMBICIT H3y4aeMBIX ITOHSITHI,
Ipeamer 1| IIpenmer oprannueckoil xuMuu. OCHOBHBIE TOHATHUS YCTaHABIUBATh UX B3aUMOCBsI3b. [[puMeHAThH
OpPraHM4ecKOM XMMHH. oprannyecko XuMuu. OCHOBHBIE MOJIOKEHUS TEOPUU MOJIOKEHHS] TEOPUH CTPOCHUSI OPTaHUYECKUX
Teopus cTtpoeHust XUMHUYECKOTO CTPOCHUS OPTaHUYECKUX COEAUHEHUN 2 BemecTB A. M. byTieposa st 00bsICHEHUS
OPraHM4eCcKHX A.M. bytneposa. Kinaccudukaiusi opraHu4ecKux BELECTB. 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
coenHeHui A.M. HomeHnknaTtypa opraHuuecKux CoOeIMHEHUN cTpoenus. Mcnonp30BaTh XUMHUECKYIO
Byteposa. (cucremarndeckas) M TPUBHAIIbHBIE Ha3BaHUS BaXKHEHIINX CUMBOJIMKY JUISL COCTABJIICHU S MOJICKYJIPHBIX U
IIPEACTAaBUTEIEHN KIACCOB OPraHMYECKUX BEILECTB. CTPYKTYPHBIX (OPMYJT OPraHMYECKUX BEIIECTB.
JlaGopaTopnas padora Ne 1. MoznennpoBaHue MOJIEKYJI 2 OmnpenernsTe BU/Ibl XHMUYECKOHN CBA3U B

OpraHu4YCCKHUX BCIICCTB.

OPraHN4YCCKUX COCAUHCHUAX.
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TemaTuveckue 6J10KkH, OcHoBHOE conepxaHHe O6bem OcHOBHBIE BH/bI 1eATEJIbHOCTH
TeMbI 4acoB o0y4amomerocst
1 2 3 4
Tema 2.2. CopepkaHue JICKITUH
YrieBoaopoasl 1| AJIKaHBbI: CTPOCHHE, TOMOJIOTHYECKUH psAll. MeTaH U 3TaH — 2 PackpbIBaTh CMBICIT H3yYaE€MbIX TOHATUH

MPOCTENIINE MTPEICTABUTENIN AIIKAHOB: COCTAB, XUMUUYECKOE (BBIABIISATH UX XapaKTepHbIC TPU3HAKH ),
cTpoeHue, Gu3nUecKre 1 XUMUYECKHUE CBOMCTBA (peaKinu YCTaHABIIUBATh UX B3aUMOCBSI3b, UCIIOIb30BATh
3aMelIeHUs U TOPEHUs ), HaX0XKACHUE B IPUPO/IE, TIOJIyICHUE COOTBETCTBYIOIIME OHSATHUS ITPU OMTUCAHUH
U IPUMEHEHHUE. COCTaBa, CTPOCHUS U MIPEBpAIlCHU I

2| AJNKeHBbI: CTPOEHUE, TOMOJIOTUUECKUN Psill. DTUIIEH — OpPraHuYeCcKuX coequHeHunii. Mcnonbs3oBaTh
MPOCTEHIINI NPEACTABUTEND ATKEHOB: COCTAB, XUMHYECKOE 2 XUMUUYECKYIO0 CUMBOJIUKY JUISl COCTABIICHU S
cTpoeHue, GU3NIECKHe U XUMUYECKHUE CBOMCTBA (peaKInu MOJIEKYJISIPHBIX U CTPYKTYPHBIX GOpMYIT
THIPUPOBAHUS, TaJJIOTEHUPOBAHUS, TUIPATALINH ). AJKAUCHBL: OPraHUYECKUX BEIIECTB. Y CTAHABINBATH
Ooyraauen-1,3 u meTunOyTaaueH- 1,3, XuMuueckoe CTpOeHUeE, IIPUHAJUIEKHOCTD BEIIECTB K ONPEACICHHOMY
peakuus noJauMepu3aluu, IpUMEHEHHUE. KJIACCy YTJIEBOJOPOJOB IO COCTaBY U CTPOEHHUIO,

3| AJIKMHBI: CTPOEHUE, TOMOJIOTUYECKUH Psil. ALIETUIIEH — 2 HAa3bIBaTh UX I10 CUCTEMATUYECKOU
MPOCTEUIINI MPEICTABUTENIb AIKUHOB: COCTaB, XUMHYECKOE HOMEHKJIATYpE; MPUBOAUTH TPUBUAJIbHBIC
cTpoeHue, GU3NUECKre U XUMUYECKHUE CBOMCTBA (peaKinu Ha3BaHUS OTAEJIbHBIX MPEICTABUTEIICH
THPUPOBAHUS, TaJIOTEHUPOBAHUS, TUIPATALIMN TOPEHUS), YII€BOI0POA0B. ONpPENeaTh BUIBI XMMHUYIECKOM
HaX0KJACHHE B IPUPOJEC, NOIYYCHHE U IPUMEHCHHUE. CBA3M B MOJICKYJIaX yIJICBOAOPOIOB,

4| ApeHbI: O€H30JI ¥ TOIYOJI, COCTaB, XUMUYECKOE CTPOCHHE 2 XapakTeph30BaTh 3aBHCUMOCTh PEAKIIHOHHOM
MOJIEKYJI, pU3MUECKHEe U XUMUYECKHUE CBOICTBA (peaKiinu CIIOCOOHOCTH YTIIEBOIOPOIOB OT KPATHOCTH
raJIOr€HUPOBAHMS U HUTPOBAHU), IOJyYEHUE U IPUMEHEHUE. KOBAJICHTHOM CBs3H. XapaKTepH30BaTh COCTAB,
Bnusinue 6eH3o0ma Ha opranusm yesioBeka. [ eHeTnueckas CTPOCHHE, IPUMCHCHHE, PH3HYCCKHE U
CBSI3b YTJIEBOJOPOIOB. XUMUYECKHE CBOMCTBA, BAXKHEUIIINE CTIOCOOBI

JlaGopaTopHas padora Ne 2. KauecTBeHHOE OINpeesIeHIE 2 HOJTyYE€HHs] THITMYHBIX TIPEACTABUTEIICH

yriiepoaa v BOJOPOJa B OpTaHUYECKUX BEIIESCTBAX. Pa3sIMYHbIX KJIACCOB YIIEBOAOPOAOB (METaHa,

JlabGoparopuas padora Ne 3. [lonmyyenue >Tunena. M3yuenue 2 5TaHa, dTWJIEHA, alleTUIIEHa, OyTaauena -1,3,

€r'0 CBOICTB. OcH30I1a, TOIYOIa).

JlaGopaTopHas padora Ne 4, O3HaKOMJIEHUE C KOJIIEKITUEH 2

00pa3IioB ImIacTMacc, KayayKoB U pe3uHbl. Bylkanuzarus
PE3UHBL
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TemaTuueckue 0J10KH,

OcHoBHOE coaecpkaHue

Oo0beMm

OcHOBHBbIE BH/BI A€ATEJILHOCTH

TeMbI 4acoB o0y4amomerocst
1 2 3 4
Tema 2.3. CopepkaHue JICKITUH
Kucaopoacoaep:xamue | 1| IIpeaenbHble 0THOATOMHBIE CITAPTHI: METAHOJ M 3TAHOJ, PackpbIBaTh CMBICIT H3yYaE€MbIX TOHATUH
OpraHuvyeckKue XUMHUYECKOE CTPOCHHE, PU3NIECKUE U XMMUICCKHUE CBOMCTBA (BBIABJIATH UX XapaKTEPHBIC MPU3HAKH ),
COeIMHEHUS. (peakuuu ¢ akTUBHBIMHU METaJlJIaMHU, TAJIOTEHOBOIOPOAAMHU, YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh

ropeHue), npuMmeHenue. BomopoaHas cBs3b. COOTBETCTBYIOIIME MOHATHUS IIPU ONMUCAHUH
®OU3NONOTHYECKOE JICUCTBUE METAaHOJIa U 3TAHOJIa Ha COCTaBa, CTPOCHUA U TIPEeBpaICHU N
OpraHu3M 4YejioBeKa. MHOroaTOMHBIE CTUPTHI: STUJIEHTIIUKOJIb opraHm4eckux coeauuenunii. Mcrnomap3oBarh
Y TIUIEPUH, XHMUUYECKOE CTPOeHUE, PU3HUECKHE U 2 XHMHUYECKYI0 CUMBOJIUKY JIJISI COCTABJICHUS
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MICTIOYHBIMHU MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOH,
METaJulaMH, KaueCTBEHHAsl PEaKLUsl HA MHOTOaTOMHBIE COKpalEHHOM) (hOopMyJI OpraHUYECKUX BEIECTB.
crupThl). OU3NOIOTHYECKOE ACHCTBHE HA OPTaHU3M VYcranaBnuBaTh NPUHAJICKHOCTD BEIIECTB K
yesnoBeka. [ [puMenenne rmuuepruHa u STHICHIKOIs1. PEeHOI. OIPEICIICHHOMY KJIAcCy 110 COCTaBY U CTPOCHMUIO,
CrpoeHue MONeKyIbl, (PU3NUYEeCKUEe U XUMHYECKIE CBOWCTBA Ha3bIBaTh UX MO CUCTEMATUYECKOU
¢denona. TOKCHIHOCTH QeHOIIa, €T0 PU3NOIOTHISCKOS HOMEHKJIAType; MPUBOIUTH TPHUBHAIBHEIC
JCHCTBHE Ha OpraHu3M 4esioBeka. [IpuMenenue penosa Ha3BaHUS OT/ICJIBHBIX TIPEACTABUTEICH

2| Aabaeruabl: popManbIerul U areTalabIeru i, XAMHUIECKOe 2 KU CIIOPOJICOJAEPKAITUX COCAUHECHUN.
cTpoeHue, GU3NIECKHE U XUMHUIECKHE CBOMCTBA (PEeaKInu XapakTepHu3oBaTh COCTaB, CTPOCHUE,
OKHCJICHHS] U1 BOCCTAHOBJICHUS, KAU€CTBEHHBIEC PEAKIIUN), pUMEHeHne, (HU3NUECKUue U XUMUUECKUe
MOJIYYCHHE U IPHUMEHEHHE. CBOMCTBA, BAXKHEHIIIE CTIOCOOBI TTOTyUYCHUS

3| OaHOOCHOBHBIE NpeiesibHbIe KAPOOHOBbIE KHCJIOTHI: 2 TUIUYHBIX IPEACTABUTENIEH PA3IMYHBIX KIACCOB
YKCYCHasi KUCJIOTa, XHMUYECKOE CTpOeHuE, (pru3nueckue u KHUCJIOPOJICOAEPKAIIMX COEMHEHNH (METAaHOI,
XUMUYECKHEe CBOMCTBA (00II1e CBOMCTBA KUCIIOT, PEaKIIHs 3TaHoJIa, IUIEpUHa, Gpenona, popmanbaerua,
sTepudUKaLim), MOTydeHHe U npuMeHenne. CreapuHoBas v areTanb/ICTu/a, yKCyCHON KUCIIOTHI, [TTIOKO3BI,
OJICMHOBAsI KMCJIOTHI KaK NPEACTAaBUTCIIN BhICIINX Caxaposbl, KpaxmaJa, LEJI0I03bl); BbIBIATH
KapOOHOBBIX KHCJIOT. T€HETUYECKYIO CBSI3b MEXKIy HUMU U

4| MpbL1a KaK COJIM BBICIIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE 2 HOATBEPKAATh €€ HATMYUE YPABHEHUAMU

neiicteue. CiloakHbIe 3(PUPBI KaK IPOU3BOIHBIE KAPOOHOBBIX
KHCIOT. ['naponu3 cinoxHbIX 3¢pupoB. ZKHpbI Kak
MPOM3BO/IHBIC TIIMIIEPUHA M BBICIIINX KapOOHOBBIX KHUCIIOT.
I'uaponus ;xupos

COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUMN C
UCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIL.
OnuceIBaTh COCTaB, XUMUUYECKOE CTPOEHUE U
MPUMEHEHUE JKUPOB, XapaKTEPU30BaATh NX
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TemaTuueckue 0J10KH,

OcHoBHOE coaecpkaHue

Oo0beMm

OcHOBHBbIE BH/BI A€ATEJILHOCTH

TeMbI 4acoB o0y4amomerocst
1 2 3 4

5| ¥YrieBoasbl: cocTas, KiaccupuKaius yriieBojoB (MOHO-, TU- U 2 3HAuEHUE IS KUZHEEATEIHbHOCTH OPraHU3MOB.
nonucaxapubl). ['110ko3a — mpocTeuimii MOHOCaXapuI: Oco3HaBaTh OMACHOCTH BO3/ICHCTBUSI HA JKUBBIC
0COOCHHOCTU CTPOCHUSI MOJIEKYJIbI, (hU3HUUEeCcKue 1 OpPTaHU3MBbI OIMPeIeTICHHBIX OPTaHUYECKUX
XUMHUUYECKHE CBOMCTBA IITIOKO3BI (B3aUMOJICICTBUE C BEIIECTB, MOSCHATH HA IPUMEPAX CIIOCOOBI
ruapokcuaoM Meau (II), okucnenre aMMuaYHBIM PACTBOPOM YMEHBILIEHHS U IPEIOTBPAIICHHS X BPEIHOTO
okcuna cepedpa(l), BoccranoBnenue, OpoKEHHUE TIIOKO3HI), BO3/ICHCTBHS HA OpPTraHU3M YeJIOBEKa.
HaXO0JI€HUE B IPUPOJE, IPUMEHEHHE TTFOKO3BbI, Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
Ouosornyeckast poyib B )KU3HEIEATEIBLHOCTH OpraHU3Ma MO3HAHUSI — IPOBEICHNE, HAOIIOICHHUE U
yenoBeka. DorocunTe3. OpyKTo3a Kak U30Mep TITIOKO3bIL. ONHMCaHNE XUMUYECKOTO SKCIIEPUMEHTA
Caxapo3a — npeicTaBUTelNb AUCAXAPHUI0B, THAPOIIN3 (J1abopaTopHbIE OMBITHL U TPAKTUYECKHE PAOOTHI).
caxapo3sbl, HaXOX/JIeHHUE B IpUpo/ie U npumeHenue. Kpaxman u CnenoBath mpaBmiiaM 0e30MacHOM pabOThI B
L[EJUTI0NI03a KaK MPUPOIHBIC MOJTUMEPBI: CTPOSHUE Kpaxmasa u 1ab0opaTOpHH MPHU UCIIOJIB30BAHUHM XUMUYECKON
I[EJUTIOJIO3b], (PM3UMYECKUEe M XUMHYECKHE CBOHCTBA Kpaxmalia MOCY/IbI 1 O0OPYAOBaHMS, a TAK)KE MPaBUIIaM
(Tuaponu3, KayeCTBEHHAs! PEaKITUs C HOJIOM). oOpallieHus ¢ BEIIeCTBAMU B COOTBETCTBUU C

JlabopaTopnasi pabdora Ne S. ['openue cnupTos. 2 MHCTPYKUUSAMU BBIIOJIHEHUSI 1a00paTOPHBIX

BsaunmoneiictBue rautiepruna ¢ ruapokcugom meau (11); OTIBITOB U MTPAKTUUYECKUX PAOOT MO MOTYUYEHUIO U

JlabGoparopHasi padora Ne 6. KauecTBeHHbIE peaKIuK 2 M3yYCHUIO OpraHnvecKuX Belects. [IpencramsiTs

aNbJIETUI0B (OKUCICHIE aMMUAYHBIM PACTBOPOM OKCHJIA pe3yabTaThl SKCIIEPUMEHTA B (hOpME 3aITUCH

cepebpa u ruapokcugoM meau (11)). YPaBHEHHM COOTBETCTBYIOIIMX PEaKIU B ACIATh

JlabopaTopnas pabora Ne 7. CBolicTBa pacTBOpa yKCyCHOU 2 BBIBOJIbI Ha UX OCHOBE. IIpOBOUTH BBIMUCIICHHUS

KHUCJIOTBI, OOIIME CO CBOMCTBAMH MUHEPAJIbHBIX KHUCJIOT. IS ONIPEJIETICHHS MOJICKYJIIPHOM (hOPMYJIbI

JlaGopaTopHas pa6ora Ne 8. Coznanue KOJIEKITUU dPUPHBIX 2 OpraHMYECKOro BEIIECTBA, 110 YPABHECHUIO

Maced. XUMUUYECKOM peakuuu. CaMOCTOSATENBHO

JlabGoparopHas padora Ne 9. BzauMoelicTBrE IITIOKO3bI U 2 IIAHUPOBATH U OCYIIECTBIIATE CBOXO

caxapo3ssl ¢ tuapokcunom meau (II). KauectBennas peakius Ha
Kpaxmad.

MO3HABATEIbHYIO ICITEIbHOCTD; IPUHUMATh
aKTUBHOEC yJacTHE B IPYIIIIOBOI y4eOHOM
JIeITEIbHOCTH
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TemaTuveckue 6J10KkH, OcHoBHOE conepxaHHe O6bem OcHOBHBIE BH/bI 1eATEJIbHOCTH
TeMbI 4acoB o0y4amomerocst
1 2 3 4
Tema 2.4. ConepxaHue JeKIUn
AsoTconepiane 1| AMMHBI: METUJIAMUH — TPOCTEHIINIA TIPeACTaBUTENb AMUHOB: PackpbIBaTh CMBIC] N3y4aeMbIX HOHATHIA
opraHmveckue COCTaB, XUMUYECKOE CTPOCHHE, (PU3UUECKUE M XMMUUECKHE (BBIABIIATH MX XapaKTEPHBIE IPU3HAKH),
COCTMHEHMSL. CBOMCTBA (PEAKIUH C KMCIOTAMH U TOPEHHMS), HAXOKICHHUE B yCTaHaBIMBATh UX B3aMMOCB3b, HCIIONbL30BATh
npuposie. AMMHOKHCIOTBI Kak aM(oTepHbie COOTBETCTBYIOIIHE MOHATHUS IIPU ONHMCAHUH
opranmyeckue coeinHenns. Gusznyeckue ¥ XMMHUECKUE 2 COCTaBa, CTPOEHHS U PEBPAILEeHUI
CBOMCTBA AMMHOKHKCIIOT (Ha IPUMepe TININHA). OpraHuyecKkux coeauHeHui. Mcrnonp3oBaTh
Buonoruueckoe 3HaueHHe aMUHOKUCIOT. CUHTE3 TIeNTHIOB. XUMHYECKYI0 CHMBOJIUKY JIJIl COCTABIICHH S
BekH Kak NpUpoaHbie MoJuMepbl. [lepprudHas, BTopu4Has MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOIA,
Y TPETHYHAs CTPYKTypa O0eaKkoB. XUMHUECKHE CBOHCTBA COKpalEHHOI ) (hopMyJ1 OpraHUYECKUX BEIIECTB.
0EJIKOB: TUAPOIIN3, IeHATYpallUs, KAYeCTBEHHBIE PEAKLIUH HA OnpeieaTh NPHHAIEKHOCTh BEMIECTB K
OeJIKHY. OIIPeJIEIEHHOMY KIIacCy MO COCTaBY U CTPOEHHIO,
HA3BIBATh MX 110 CUCTEMATHYECKOM
JIa6opaTopuas pa6ora Ne 10. M3yueHne cCBOWCTB GEKOB: 2 HOMCHKIIATYpC, TIPUBOUTE TPHBHATIBHLIC

ACHATYypaIusia OCIKOB IIpHU HAarp€BaHWM U NBCTHBIC PCAKIIUU

OEJIKOB.

Ha3BaHUS OTJCIBHBIX IIPEJICTaBUTEIICH.
XapakTepH30BaTh COCTaB, CTPOCHHE,
pUMEHEHUE, ((U3NYSCKUE U XUMHUUCCKUE
CBOICTBa, BAYKHEHIIIE CIIOCOOBI ITOTYUYCHUS
THIIUYHBIX TIPEACTABUTEIICH a30TCOACPIKALINX
COCAMHEHUH (METHUIIAMHUHA, TIIUIIUHA, OSJIKOB).
OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIC
CBOMCTBA OCJIKOB; IMOSCHATH HA IpUMeEpax
3HaYeHHUE OCJIKOB JIJIs OpraHru3Ma 4eJI0OBeKa.
Hcronp30BaTh €CTECTBEHHO-HAYYHBIC METO/IbI
MMO3HAHMs — HAOII01aTh U OIMCHIBATH
JIEMOHCTPAIIMOHHBINA SKCIICPUMECHT.
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TemaTuueckue 0J10KH,

OcHoBHOE coaecpkaHue

Oo0beMm

OcHOBHBbIE BH/BI A€ATEJILHOCTH

TeMbI 4acoB o0y4amomerocst
1 2 3 4
Tema 2.5. CopepkaHue JICKITUH
Boicoxomouiekyasipabie | || OCHOBHBIE MOHATHSI XHMHUH BbICOKOMOJIEKYJISIPHBIX 2 Bnanets nzydyaeMbiMyu XUMHUYECKUMHU MOHATUSIMH
COEMHEHUS COeMHEHHU: MOHOMED, ITOJIMMED, CTPYKTYPHOE 3BEHO, PacCKpbIBaTh CMBICII H3y4a€MBbIX IOHATUH U

CTEIEHb MOJUMEPU3ALINH, CPEIHSASL MOJIEKYJISIpHAs Macca. MIPUMEHSTh 3TH ITOHATHS ITPU ONUCAHUU COCTaBa U
OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX CTPOCHUS BEICOKOMOJICKYJIIPHBIX OPTaHUYECKUX
COCIMHEHUN — MOJIMMEPU3AIUs U TOJTUKOHICHCAIIHS. BEIIECTB, JUIsI OOBSCHEHUS OTACTBHBIX (PAKTOB U
IaacTMaccesl (MOTUATUIICH, TTOJTUTTPOTTHIICH, siBIIeHHH. McTonb30BaTh XUMHUYECKYIO CHMBOJIUKY
MOJIUBUHUIXJIOPU, osucTrpon). HartypanbHbiii n JUTSL COCTABIICHUSI CTPYKTYPHBIX ()OPMYJT BEIIECTB
CHHTeTHYeCKHE KayuykH (OyTaJMeHOBBIN, XJIOPOIIPEHOBBIMA Y YPaBHEHUM peakiuii MoJUMEpU3aLNU U
Y U30NpeHOBbIN ). BoslokHA: HaTypaIbHbIE (XJIOMOK, MIEPCTh, MOJMKOHIeHcanu. OnuckIBaTh COCTaB,
HIENK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO BHCKO3a), CTPOCHUE, OCHOBHBIE CBOMCTBA Kay4yKOB,
CHHTETHYECKHE (KaIpOH U JIABCaH). HanOoJiee pacpocTpaHEHHBIX BUIOB TIACTMACC,

JlaGoparopnas padora Ne 11. PacniosHaBanue miacTMace u 2 BOJIOKOH; HPUMCHCHUC B PA3JITIHBIX OTPACIIAX.

XUMHUYECKUX BOJIOKOH. O3HAKOMIIEHHE ¢ 00pa3LaMy IPHPOIHBIX Vcnonb30BaTh €CTECTBEHHO-HAYTHBIE METO/IBI

¥ MCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC, KAYYYKOB TO3HAHMA — Ha6ﬂ}0{la”’ 1 OIHCBIBATD

JIEMOHCTPAlMOHHBINA SKCIIEPUMEHT.
Bcero 78
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4 YCJIOBUA PEATINBAIIMA YYEBHOI'O NTPEJIMETA «XUMMUS»

4.1 TpeO6oBaHNs K MATEPUAIbHO-TEXHNYECKOMY 00ecredeHn 0
Peanuzanusa yueOHoro npenmera «Xumus» TpeOyeT Hanuuus yueOHOro kabuHeTa
XUMUU JUIS TIPOBEAEHUS JIEKUMH U MPOMEXKYTOYHOM aTTecrauud M y4deOHOU
XHMHUYECKOH JTabopaTopuu.

Aynuropust juisi ipoBeneHus: jgadboparopHeix 3ansatuid Nel05/5 ykomiiekroBaHa
MeOeIbI0 U 1a0OPaTOPHBIM 000PYI0BaHUEM:

— pabouee MecTo mpernoaaBarens (CToi, CTyn);

— paboune Mecta 0Oyuaromuxcs (CTObI, CTYJIbs) Ha 18 deloBek;

— Tabnuipl «OO0IIKe cBeleHHs O TPyNNax yrieBoaopoaoBy, «Ilepuoguueckas
cucrema xumuueckux osiemeHtoB J[[.M. MenpeneeBa»; «PactBopumMOCTb
KHCJIOT, COJIEHi 1 OCHOBAHUM B BOJIEY.

— mnocobue «XUMHUK» [ MIPOBEICHUS OTBITOB - 6 MITYK.

Aynuropusi s TPOBEIACHUS JIEKIMH W TpoMexyTouHou arrecraruu Nel(06/5
YKOMIUIEKTOBAHA CIIEIUAIM3UPOBAHHON MeEOEeNbIO:

— pabouee MecTo mpenoaaBarens (CTo, CTyl);

— pabouune MecTa o0yyaromuxcs (CTojbl, CTyJibs) Ha 30 YenoBek;

— Tabinuua JaeMoHcTpauuoHHass — «['eHernueckas  CBSI3b  OpraHUYECKHUX
BemiectB», «llepuogmueckas cucrema xumuueckux odnemenroB [J[.H.
MenneneeBay.

TexHu4yeckne cpeacTBa 00yUeHUs:

— MEeJoBas J10CKa;

— KOMIbIOTEp B cOOpe (Mblilib, KJIaBUATypPa, KOJIOHKH);

— wmyastuMmenuanpoektop Infocus IN114 x Full 3D;

— o9kpan HacteHHbld Lumien Eco Picture 150 x 150 cm Mftte White.

4.2. IlepeyeHb HOPMATHUBHBLIX MPABOBBLIX /JOKYMEHTOB, OCHOBHOIl M
JAOMOJIHUTEJIbHOM y4eOHOW JiMTepaTrypbl, He0OXOAMMOM [Jsi OCBOCHHS
y4eOHOro npeaMera « XuMHs»:

Hopmamugeno-npagogsie 00KymMeHnmul:

— denepanbHblil 3ak0H 0T 29 nexadps 2012 r. Ne273-d3 «O6 o6pa3zoBaHuu B
Poccuiickon ®enepanum»;

— IIpuka3z Munoopuayku Poccuu ot 17.05.2012 1. Ne 413 «O06 yTBepk1eHUU
denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAAPTa CPEIHETo 00IIEero
oOpazoBanus» (B pea. mpukazoB MunoOpHayku Poccun ot 27.12.2023 Nel1028);

— IIpuka3 Munnpocsemienus: Poccun ot 18.05.2023 Ne 371 "O6 yTBepkaeHHU
dbenepanbHOI 00pa30BaTEILHON MPOrPaMMBI CpeTHET0 001Iero oopasoBanus";

— Ilpukaz MunncrepctBa mnpocBenieHus Poccuiickonn ®depepauun ot 14
ceHts10ps 2023 1. Ne 684 «O0 yTtBepxkaeHun (eaepaibHOrO rocyaapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHAApPTa CPEAHEro MpPO(PECCHOHAIHLHOTO 00pa3oBaHUs IO
cneruanbHocTu 15.02.10 MexarpoHuka u poOOTOTEXHHUKA (110 OTPACISAM)»;

— Ilpukaz Munnpocsemenuss Poccun ot 01.02.2024 Ne62 "O BHeceHUM
U3MEHEHUM B HEKOTOpbIE NpuKadbl MuHHCTEpPCTBA MNpOCBeleHuss Poccuiickon
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®denepanuu, Kacarouyecs: GeaepalbHbIX 00pa3oBaTelbHBIX MIPOTPAMM OCHOBHOTO
00111ero 00pa3oBaHMs U CPEIHEro 00IIero oopazopanus'.

OcHogHble UCHMOYHUKU:

1. T'a6puensn, O. C. Xumusa: 10 knacc: 6a30Bbiii ypoBeHb : yueOnuk / O. C.
I'a6puensu, U. I'. Octpoymos, C. A. CrnankoB. — 6-¢ u3zn. — Mocksa :
IIpoceemienne, 2024. — 128 c¢. — ISBN 978-5-09-124953-8. — Tekcr :
AJIEKTPOHHBIN // DIEKTPOHHBIN pecypc MdpoBoi 00pa3oBaTEILHOM CPEb
CIIO PROFo6pa3zoBanue : [caitT]. — URL:
https://profspo.ru/books/149031

2. T'abpuensn, O. C. Xumusd: 11 kiacc: 6a30Bbiii ypoBesb : yueonuk / O. C.
I'a6puens, U. I'. Octpoymos, C. A. CrnankoB. — 6-¢ u3zn. — Mocksa :
IIpoceemenne, 2024. — 128 ¢. — ISBN 978-5-09-116777-1. — Texkcr :
AIEKTPOHHBIN // DAEKTPOHHBIA pecypc IUppoBOi 00pa3z0BaTEIBLHON CPEIbI
CIIO PROFo6pazoBanue : [caiit]. — URL:
https://profspo.ru/books/149032

4.3. IlepeyeHbr nporpaMMHOro oodecrnedeHnusi, npodeccuoHaIbLHbIX 0a3
AAHHBIX, THPOPMAIIMOHHBIX CHPABOYHBIX CHCTEM pecypcoB HHGOPMAIIMOHHO -
TeJIEKOMMYHUKAIMOHHOH ceTH «MHTepHeT», HEOOXOAUMBIX /JsI OCBOECHHS
y4eOHOro npeamera « XuMHsD:

[lepeuenp 1uppPOBBIX (IEKTPOHHBIX ) OMOIHOTEK:

1. bu6mmoreka 3P PROFo6pazoBanue: https://profspo.ru/

2. DnexTpoHHO-00pa3zoBarenbHas cuctema FOpaitt https://urait.ru/

3. Dnexrponnas omommorexka BI'TY https:/bibl.cchgeu.ru/catalog/

4. HOb — HanmoHnanpHas 35ekTpoHHas o6ubiauoTeka https://rusneb.ru/
[Tepeuens 271EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB U (W) IPOPECCUOHATBHBIX
0a3 JaHHBIX:

5. Koncynabtantllotoc https://www.consultant.ru/

6. Odummansubiii caiit OO0 «Mupoypok» https://infourok.ru/

7. T'ocynmapctBenHasi oOpasoBarenbHas miargopma «Poccuiickas

AJIEeKTpOHHAs miKoJyia» https:/resh.edu.ru/

8. HayuHo-monynsapHbIN KypHaT « XUMUS U )KU3Hb» https://www.hij.ru/

9. DOnekrponHas uHpopmMaIMoOHHO-00pa3zoBarenbHas cpena BI'TY

https://old.education.cchgeu.ru/

4.4. OcoOeHHOCTH peaau3aluM Y4eOHOro mnpeaMera «XHMHS» IJA
o0yyawIuxcsi M3 YHUCJa MHBAJIMIAOB M JHI € OrFPAHMYEHHBIMH
BO3MOSKHOCTSAIMH 310POBbSI

[lpu oOyuyeHum JnuIl C OTPAaHUUYCHHBIMH BO3MOXXHOCTSAMHU  370POBbBS,
npeyCMaTPUBAETCS WHANBHUIY ATHHBIA TpaduK 00ydCHUS.

WNHBanupl 1 1ula ¢ OrpaHMYE€HHBIME BO3MOYKHOCTSIMU 3I0POBbS 00ECIIeUeHbI
NEYaTHBIMA UM DJIEKTPOHHBIMU 00pa3oBaTeIbHBIMH pecypcamMu B (opmax,
aJanTHUPOBAHHBIX K OTPAHUYEHUSIM UX 30POBbBSI.

JUIst  OCyILIeCTBICHHS TMPOILEAYyp TEKYIIEero KOHTPOJS YCIEBAEMOCTH U
OPOMEXKYTOUYHOU aTTecTallud OO0ydYarouuxcs, CO34ar0oTcsi (QOHIBI OLIEHOYHBIX
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https://bibl.cchgeu.ru/catalog/
https://rusneb.ru/
https://www.consultant.ru/
https://infourok.ru/
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https://old.education.cchgeu.ru/

CPENCTB, AaNalNTUPOBAaHHBIE [J1 WHBAJIMIOB MW JHUI C OrPaHUYEHHBIMU
BO3MOXHOCTSIMH 3J0POBbSI M TO3BOJSAIOIIME OLICHUTH JOCTIKEHUE HUMU
3aIIaHUPOBAaHHBIX B OCHOBHOW 00pa3oBaTeNbHOM MporpamMMe pe3yJibTaToB
o0yuyeHus: U ypoBEHb CPOPMHPOBAHHOCTH BCEX KOMIIETEHLMH, 3asBJICHHBIX B
o0pa3oBareabHOM MpoTrpaMMme.
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5 KOHTPOJIb 1 OIIEHKA JJOCTUXEHU PE3YJIBTATOB
OCBOEHUA YYEBHOI'O ITPEJIMETA «XUMMUA»

Pe3yabTaThl 00y4yeHust

Onenka pe3yJbTaToB
(bopmMBbI M METO/IBI)

*  JIMYHOCTHBIE:
1) poccuiickyro TpaXXIaHCKYK WJIEHTUYHOCTb, IaTPUOTHU3M,
YBaJKE€HUE K CBOEMY HapoOy, YyBCTBA OTBETCTBEHHOCTH IEpen
Pogunoin, ropmoctu 3a cBOM Kpai, cBor Poauny, npouuioe u
HaCTOsIlee MHOTOHAIMOHAJIbHOrO Hapona Poccum, yBaxeHue
rOCyJJapCTBEHHBIX CUMBOJIOB (rep0, (hiar, ruMH);

2) TPaKIAHCKYIO MO3ULHUI0 KAK aKTHMBHOI'O U OTBETCTBEHHOIO
YjieHa  POCCHMCKOro  OOIecTBa,  OCO3HAIOMIETO  CBOU
KOHCTUTYLMOHHBIE PaBa U 00513aHHOCTH, YBa)KAIOLIETO 3aKOH U
MPaBOIMOPSIOK,  OOJIAJAOIIer0  YYBCTBOM  COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO MNPUHHUMAIOLIET0 TPaJAULMOHHbIC
Hal[MOHAJIbHbIE M OOIIEYEIOBEYECKUE TyMaHUCTHYECKHE U
JIeMOKpaTHYECKUE IICHHOCTH;

3) TOTOBHOCTSH K CityeHui0 OTe4eCTByY, €ro 3alluTe;

4) chopMUPOBAaHHOCTE MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HaykKM M OOIIECTBEHHOMH
NPAaKTHUKW, OCHOBAaHHOTO Ha JHAlOre KyJIbTyp, a TaKxke
pa3nuyHBIX GOPM OOILIECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOETO
MecCTa B MOJUKYJIBTYPHOM MHPE;

5) chopMHUpPOBaHHOCTH OCHOB CaMOPA3BUTHUSI U1 CAMOBOCIIUTAHUS
B COOTBETCTBHH C O0IIECYETIOBEYECKIMH [IEHHOCTSIMU H HIeaTaMU
rpakJaHCKOro 0OIIecTBa; TOTOBHOCTb U CHOCOOHOCTH K
CaMOCTOSITEIbHOW, TBOPYECKON U OTBETCTBEHHOM JEATEIIBHOCTH;
6) ToJIepaHTHOE CO3HAHME U IIOBEJICHHUE B TOJUKYJIBTYPHOM MHUPE,
TOTOBHOCTb M CIIOCOOHOCTh BECTH IUAJIOT C APYIMMHM JIFOAbMH,
JOCTUTaTh B HEM B3aMMOIIOHHMMAaHUs, HAXOAUTh OOILIME 1eNu U
COTPYAHMYATH U1 UX JOCTUKEHMSI, CHOCOOHOCTh IPOTUBOCTOSITh
UICOJIOTUM  DKCTpeMH3Ma, HalMOHalu3Ma, KceHodobouu,
IUCKPUMHHALIMK 110 COLMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJIHLHBIM IPU3HAKAM U APYTHM HETaTUBHBIM COIIMATBHBIM
SBJICHUSIM;

(B pen. IIpuxaza Munobpuayku Poccum ot 29.06.2017 N 613)

7) HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMU, IETbMH MJIa/IIIEr0
BO3pacTa, B3pOCIBIMH B 00pa30BaTENbHOM, OOIIECTBEHHO
MOJIE3HOM, y4eOHO-MCCIIEe0BATEIbCKOM, MPOEKTHOM M Jpyrux
BUJIAX JICATEILHOCTH;

8) HpaBCTBEHHOE CO3HAHUE M IOBEJCHUE HAa OCHOBE YCBOCHHS
00I1IeYeI0BEUECKUX IIEHHOCTEH;

9) rOTOBHOCTh U CIIOCOOHOCTH K OOpa3OBaHHIO, B TOM 4YHCIIE
caM000pa30BaHuUIO, HAa IPOTSHKEHUHU BCEH JKU3HU; CO3HATEIIbHOE
OTHOILICHHE K HENPEephIBHOMY 00pa30BaHUI0 KaK YCIOBHIO
ycHemHoi npopecCUOHaNIbHOM U 00IIeCTBEHHON AEATENbHOCTH;
10) screTnueckoe OTHOLEHUE K MUPY, BKJIIOYAsi 3CTETUKY ObITa,
HAy4YHOI'O ¥ TeXHUYECKOro TBOPYECTBA, CIOPTA, OOIIECTBEHHBIX
OTHOIIICHUM;

11) npuHATHE W peaaM3alUI0 LEHHOCTEH 30pOBOTO U
Oc3omacHoro o0pa3a JKH3HH, IOTPEOHOCTH B (DM3HUYSCKOM

3aH.[I/ITa HWHAWBUAYAJIbHBIX
MUHH-TIPOCKTOB,
pedepatoB, cOOOIICHMIT

Texymmit
dbopwme:

- MpaKTH4eCKue paboThI,
-CaMOCTOSTEIbHbBIE
paboTsI;

- TECTUPOBAHUS IO TEMaM
JUCIUTITNHBL,

- YCTHBII OIpOC;
-XUMHYECKHUE TUKTAHTBI

KOHTPOJIb B

— OIICHKa
OTBCTHI,

3a YCTHBIE

—  OLIEHKa YPOBHS
3HAaHUU CTYJEHTOB Ha
KOHTPOJIbHO-YYETHOM
3aHSTHUU,

— OIICHKa 3a
BBIIIOJTHEHHE
TECTOBBIX 3aJaHUM 1O
KJIFOUEBBIM BOIIPOCAM.

—  OILICHKa 3a
BBITIOJTHCHHE
KOHTPOJIBHBIX
3aJIaHHH;
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CaMOCOBEPILIEHCTBOBAHUH, 3aHATHUAX CIIOPTHBHO-
O3/I0POBUTEIBHON  JESITENbHOCTHIO, HENPHUSITHE  BPEIHBIX
MIPUBBIYEK: KYPEHUS, YIIOTPEOICHHS aJIKOTr0JIsl, HAPKOTUKOB;

12) OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHUE K
¢uznueckoMy M TCHUXOJIOTMYECKOMY  370pOBbIO,  Kak
COOCTBEHHOMY, TaK M IPYTHX JIIOJeH, yMEHUE OKa3bIBaTh MEPBYIO
MTOMOIIIb;

13) oco3HanHbIi BEIOOp Oyayieil mpodeccuu U BO3MOKHOCTEH
peanuzanuu COOCTBEHHBIX >KM3HEHHBIX IJIAHOB;, OTHOILICHHUE K
po(heCCHOHATBHON IeATENIbHOCTH KaK BO3MOXXHOCTH y4acTHs B
pEelIeHUH  JUYHBIX,  OOIIECTBEHHBIX,  TOCYAAPCTBEHHBIX,
OO0IIEHAIMOHATBHBIX TPo0IeM;

14) c(OpMHUPOBAHHOCTh ~ SKOJOTUYECKOTO  MBIIUICHHS,
MIOHUMAaHUS BIUSHUS COLMATIbHO-I)KOHOMUYECKHX IPOLIECCOB HA
COCTOSIHME MPHPOJHOW M COLMAJIBHOM Cpeabl; MpuoOpeTeHHe
OTIbITa 3KOJIOTO-HAIIPABJIEHHON 1€ATEIbHOCTH;

15) OTBETCTBEHHOE OTHOILEHHE K CO3JIaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O MPUHATHS IEHHOCTEN CEMENHON KU3HMU.

* MeTampeaMeTHbIE:

1) yMeHHe caMOCTOSITENIbHO OINpPEAeATh LeTu JEATEIbHOCTU U
COCTaBIISATh TJIaHBbI NEeSITENIbHOCTH; CaMOCTOATEIbHO
OCYIIECTBJISTH, KOHTPOJUPOBATh U KOPPEKTUPOBAThH
JEeSITENIbHOCTh; HCIIOJNb30BaTh BCE BO3MOXKHBIE PECYpPCHI IS
JIOCTHIKEHHUs TIOCTABICHHBIX IeJiell W peanu3aluu IJIaHOB
JeSITEIbHOCTH; BbIOMpaTh YCIEUIHbIE CTPATETMU B Pa3IUYHbBIX
CUTYaIMSIX;

2) yMmMeHue MpOIYyKTUBHO OOIIATHCS M B3aMMOJICHCTBOBAaTh B
IIPOLIECCE COBMECTHOM JESATEIIBHOCTH, YYMTBIBATh I1O3UIIMU
JOPYTUX YYaCTHUKOB JEATENBHOCTH, 3(PGEKTHUBHO pa3peuiaTh
KOH(QJIUKTHI;

3) BIAJICHUEC  HaBBIKAMH MO3HABATEIbHON,  y4eOHO-
HCCIIE0OBATENBCKON M NPOEKTHOM JEATEIbHOCTH, HAaBBIKAMHU
paspemieHuss  npoOieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TOHUCKY METOJOB PELICHMs] MPaKTHUUECKUX
3a/1a4, IPUMEHEHHUIO Pa3INYHBIX METOOB TO3HAHUS;

4) TOTOBHOCT M  CHOCOOHOCTH K  CaMOCTOSTEIbHOU
MH(pOPMAIIMOHHO-TI03HABATEIbHON ~ AESITENbHOCTH, BIaJCHHE
HaBBIKAMU MOJTYYEHUS HEOOX0AUMON NH(OPMAITIHU U3 CIIoBapen
pa3HBIX THUIIOB, YMEHHE OpPUEHTHUPOBATHCS B  Pa3IUUYHBIX
UCTOYHHUKAX  HMH(OpManuu, KpPUTUYECKH  OLIEHUBaTh U
MHTEPIIPETHPOBATH UH(POPMAIUIO, MOJIYYAEMYI0 U3 Pa3IUYHBIX
HCTOYHUKOB,

(8B pen. IIpukaza Muno6puayku Poccun ot 29.12.2014 N 1645)
5) yMEHHE WUCIOJb30BaTh CpEeACTBA HWH()POPMAIMOHHBIX H
KOMMYHUKAIIMOHHBIX TexHojorui (nanee - MKT) B pemenun
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX 1 OPraHU3alMOHHBIX 33134 C
coOroIcHreM TpeOOBaHUM YPrOHOMHKH, TEXHUKHU 0€3011aCHOCTH,
TUTUEHBI, pecypcocOepexeHus, TPaBOBbIX U ATUYECKUX HOPM,
HOPM HUH(OPMAITMOHHONW 0€30MTaCHOCTH;

6) ymeHHe ompeaensaTh Ha3HAdeHHEe U (DYHKIMH Pa3IMUHBIX
COLIMAJIbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITEJIbHO OLIEHUBAaTh U IPUHUMATh pelIeHus,

— OLEHKA 3a
BBITIOJTHEHHE
MPaKTUYECKUX padoT;

— OLICHKa 3a YCTHBIC
OTBCTHI,

—  OIIEHKa 3a
IIOATOTOBKY
CaAMOCTOATCIBbHBIX
coOo0IIeHHI
CTYJICHTOB.

UtoroBelii  KOHTPOJb B
dbopme:

-KOHTpOJIbHAsE paboTa 1Mo
TEMaM,

- DK3aMEH
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ONPEAEIISIONINE CTPATETUIO TOBEICHUS, C YYETOM IPaXkKJaHCKUX U
HPABCTBEHHBIX 1IEHHOCTEH;

8) BnazieHUE S3BIKOBBIMU CPEJICTBAMU - YMEHHE SICHO, TIOTUYHO U
TOYHO M3JIaraTh CBOIO TOYKY 3pPEHUs, UCIIOJIb30BaTh aJCKBATHBIC
SI3BIKOBBIE CPEJICTBA;

9) BnajeHWe HaBBIKAMH TI03HABATENBbHON pedIeKkcun Kak
OCO3HAHUSI  COBEPIIAEMBIX  JIEMCTBHM W MBICIUTEIBHBIX
MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU M, TPAHUL CBOETO 3HAHUS
M HE3HaHMS, HOBBIX I[IO3HABATEIBHBIX 3aJa4 M CPEICTB HX
JIOCTUIKCHUSL.

o IlpeamerHbie pe3yabTaThbl 00yUeHUSA

- chOpPMUPOBAHHOCTh TMPEJICTABICHUNA O MeCTe XHUMHH B
COBPEMEHHOM HayYHOM KapTHHE MUpPA; IOHUMAHHUE POJIU XUMHUU
B (hOpMHpPOBaHUU KPYyro3opa U (PYHKIMOHAIBHON IPaMOTHOCTH
YyeJIoBeKa Ui PELICHUs TPaKTUUYECKUX 3a/1ay;

- BJIaJICHHE OCHOBOIIOJIATAIOMIMMH XHMHYECKUMH ITOHSATHSIMH,
TEOpUsIMH, 3aKOHAMU M  3aKOHOMEPHOCTSIMHU; YBEPEHHOE
MOJIb30BaHUE XUMUYECKOW TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BIaJICHUE OCHOBHBIMM METOJAMHU HAy4YHOrO IO3HAHUS,
WCIIOJB3YeMBbIMH B XHMHHU: HaOJIOJCHUEM, OIHMCAHHEM,
U3MEpPEHHEeM,  JKCIIEpUMEHTOM; yMeHHe  00pabaThiBaTh,
OOBSICHATH PE3YIbTATHI MMPOBEJICHHBIX ONBITOB U JIEJIaTh BBIBOIBI;
TOTOBHOCTB U CIIOCOOHOCTH MPUMEHSTH METO/IbI TIO3HAHMUS TIPH 5
peIlIeHNH MTPAKTUYECKUX 3aj1ay;

- ¢(hOpMHUPOBAHHOCTHh YMEHHS 1aBaTh KOJUYCCTBCHHBIC OTICHKH U
MPOU3BOIUTH  pacyeThl MO XUMHUYECKUM (dopmynam u
YpaBHEHUSIM;

- BJAJICHHE TMpaBUJAMU TEXHUKH OE30MaCHOCTH  TpHU
HCITOJIb30BAHNM XUMUYECKUX BEICCTB;

- chopMHPOBAaHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOIICHUIO K
XUMHUYECKOH HH(OPMAIINH, TOJTy4aeMOU U3 Pa3HbIX HCTOYHUKOB.

Obyuarowuiicst 00CeH 3HAMb.

- OCHOBHBIC XUMHYECKUE TTOHSTHS, 3aKOHBI U TEOPUU XUMHUH;

- KJIacCU(pUKALMIO U HOMEHKJIATypy HEOpraHW4YeCKuX U
OpraHUYeCKUX COCAUHECHUN;

- BAKHEMWIIINE BEIIECTBA U MaTepUaIbl, IIMPOKO UCIOIb3YEMBbIE B
MPaKTHUKE, POJIb XUMHUH B €CTECTBO3HAHHH, €€ CBA3b C JIPYTUMU
€CTECTBEHHBIMH HayKaMH, 3HAUCHHE B KU3HH COBPEMEHHOTO
oOriecTna.

Obyuarowuiicst 00NCeH yMems:

- Ha3pIBaTh H3y4YEHHBIC BENIECTBA MO TPUBHAIBHOW U
MEXIYHapOJHOM HOMEHKJIAType, XapakTepu3oBaTh oOIIMe
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKHX W
OpPraHMYECKHUX COCIMHEHHUI;

- MPOBOJIUTH PACUYETHI IO XUMUYECKUM (POpMyJiaM U YpaBHEHHSIM
peaKIuii;

- OOBSICHSITH: 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS, IPUPOTy XUMUUECKOHN CBSI3H;

- BBINIOJIHATh XWMHYECKUH IKCICPUMEHT 110 PACIO3HABAHUIO
BRXHEHIINX HEOPTaHMUECKUX U OPTAaHMYECKUX COSTMHECHMUII;
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- OCYWIECTBJIATH  CAMOCTOSITECJIBHBIA MOUCK  XHUMHYECKOU
HHPOpMAIIUM C HCIOJb30BAaHUEM Pa3JIMYHBIX HCTOYHUKOB
(cipaBOYHBIX,  HAYYHO-TIOMYJISIPHBIX  W3JaHUW, PECYpCOB
HutepHeTa).

HCIO/Ib30BAaTh NPHOOpPEeTeHHbIe 3HAHWUS MW YMEHHS B

NMPAKTUHYECKOM AeATeIbHOCTH U NMOBCEIHEBHOM KM3HM JUIA:

v OOBSICHEHHST XUMHYECKHX SBJICHHU, MNPOUCXOMANMX B
pUpoJie, OBITY U Ha IPOU3BO/ICTBE;

v/ omnpeleneHuss BO3MOXXHOCTH TPOTEKAHHS XHMHYECKUX
IIPEBPALICHUI B PpAa3JIMYHBIX YCIOBUAX M OLCHKH HX
IMOCJICACTBUM;

v/ 3KOJIOTHYECKH TPAMOTHOTO TMOBEJACHHS B OKpPYXKAOIICH
cpene;

v/ OICHKHU BJIMSHUS XMMHUYECKOTO 3arPSI3HCHUS OKPYIKAOIICH
CpeJlbl Ha OPraHu3M YEJIOBEKA U JAPYTUe )KUBBIE OPraHU3MEI,

v/ 6e30macHOr0 OOpaIlICHUSI C TOPIOYMMH W TOKCHYHBIMH
BEIIECTBaMH U JTaOOPATOPHBIM 000pPYyI0BaHUEM;

v/ TIPUTOTOBJIEHHS PACTBOPOB 3aJJaHHON KOHIIEHTPAIMH B OBITY
Y Ha IIPOU3BOJICTBE;

v\ KPUTHYECKOM  OIEHKH  JOCTOBEPHOCTH  XHUMUYECKOM
uH(pOpMaIMK, OCTYNAIOUIEH U3 Pa3HbIX HCTOYHHKOB.
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