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1. HOSACHUTEJIBHAA 3AIINCKA

PaGouass mnporpamma paspabotaHa Ha ocHoBe DenepalbHOrO 3aKOHA
Poccuniickoit deneparuu ot 29.12.2012 Ne 273 «O6 ob6pazoBannu B Poccuiickoi
Oenepanun», DenepasbHOr0 TOCYAAPCTBEHHOrO 00pa30BaTEIbHOTO CTaHAapTa
cpennero oOmiero oopazoBanus (yrBepxkaeH [Ipukazom MunnctepcTBa oOpa3oBaHUs
u Hayku Poccuiickoit ®enepaunn ot 17.05.2012 r. Ne 4130)» U OCHOBHBIX
nosioxkeHni [IpumepHoi nporpaMMbl BOCIIUTAHMS.

«Xumus», udydaeMas Ha 0a30BOM YPOBHE, SIBISETCS 00s3aTeIbHBIM yUueOHbIM
npeaMeToM. Y4eOHBIM IJIaHOM Ha e€ u3ydyeHue oTBeneHo B 10 kiacce - 34 ygaca (1
4ac B HEJIEIIO).

esun u 3aga4u y4eOHOT0 npeaMeTa « XUMMSD)

ens wusyuyenust ydeOHOro mnpeamera - GOPMHPOBAHHE Y OOYyYarOUIUXCS
YMEHUSI BUICTh W TMOHUMATh IEHHOCTH OOpa3oOBaHMs, 3HAYNMOCTh XHMHYECKOTO
3HAHWS I KaXJO0rO0 YeJOBEeKa, HE3aBUCHUMO OT €ro npodeccHoHaIbHOU
NEeATeNIbHOCTH; YMEHMM pasznnuyarh (akThl W OILICHKH, CPaBHUBATh OIICHOYHBIC
BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OIICHOK M CBSI3b KPHUTEPUEB C
OMpEJEICHHOW  CHCTEeMOW  IeHHOcTed, (opmynupoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO TTO3HUIIHIO.

JlocTiokeHnue 1enu u3y4eHus: ydeOHoro mpeaMera «XuMus» 00ecreunBacTCs
pelIeHrEM CIIEIYIONINX 3a/1a4:

—  co3JaHue yciaoBui mig GopMUpOBaHUS MPEACTaBICHUSI 00 OpraHUYeCcKOi
XUMHUHU KaK Hayke, 0 €€ BKJIaJe B M3YYCHHE BEIIECTB, COCTABIISIONIMX OPTraHU3MBI
pacTeHUH, )KUBOTHBIX, YEIIOBEKA,;

—  OBJIAJICHUA YMEHHUSIMHU pACKpPhIBaTh OCHOBHBIE TIOJIOKEHUS TEOPUHU
XUMH4YECKOro crpoennsi A.M.byTtneposa;

—  [OKa3bIBaTh HAIPaBIICHUS €€ aJbHEUIIIETr0 Pa3BUTHUSA, a TAKKE OOBICHSIThH
3HaYCHUE TEOPUH B HAYKE U MPAKTHUKE;

—  Ha KOHKPETHBIX NIpPUMEpax pPaCKPhIBATh MHUPOBO33PEHUECKOE, HAYYHO-
TEOPETUYECKOE U MPUKIAJHOE 3HAUYEHUE TEOPUU CTPOCHHUS;

—  TOKa3bIBaTh €MHCTBO BEIIECTB MIPUPOJIBI U €€ 3aKOHOB;

—  OBJIAJICHUS HaBBIKAMU PaOOTHI ¢ TaOOPATOPHEIM 000PYIOBAaHUEM, a TAKKE
HaBbIkamMu coOmrofienus npaBuwin 1o Th. LleHHOCTHBIE OpPUEHTHPHI COAEpP>KAHUS
y4eOHOT 0 IIpeIMeTa.

Ilnanupyembie pe3yJbTAThl OCBOCHUSA Y4e€OHOI0 NpeaMeTa:

JIMYHOCTHBIE:

—  OCO3HaHME OO0YYarOUIUMHUCS POCCUUCKON T'pakIaHCKOW HACHTUYHOCTH
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TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEAEIICHHUIO;

—  HaJIW4YMe MOTHBAILIUU K 00YUYEHUIO;

—  LICJICHANPABJICHHOE pPa3BUTHUE BHYTPEHHUX YOEXKIEHUN JIMYHOCTU Ha
OCHOBE KJTFOYEBBIX I[EHHOCTEH M HICTOPUYECKUX TPATUIIUK 0a30BOI HAYKU XUMHH;

—  TOTOBHOCTb M CIIOCOOHOCTH OOyYarouIuxcsi pyKOBOJCTBOBATHCS B CBOEH
JNEATENIbHOCTH ILIEHHOCTHO-CMBICIIOBBIMHA YCTAaHOBKAMH, IPUCYIIHUMHU LEIOCTHOU
CUCTEME XMMHYECKOT0 00pa3oBaHus;

—  HallMuue TMPaBOCO3HAHUS JKOJOTMYECKOMW KYJIbTYphl U CIOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

1. I'pak1TaHCKOTO BOCIIMTAHHS:

—  OCO3HaHWS OOYyYalOIMMHUCA CBOMX KOHCTUTYLIMOHHBIX TpaB |
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSJIKY;

—  NOPEACTaBJIEHUS O COLHAJIBHBIX HOPMAax M NPaBWIAX MEXIUYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;

—  TOTOBHOCTM K COBMECTHOM TBOPYECKOW HEATEIbHOCTH MPU CO3/IaHUU
y4eOHBIX TPOEKTOB, PEIICHUHU YUYEOHBIX M MO3HABATENbHBIX 3aJ]1a4, BBITOJIHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

—  CHOCOOHOCTH TMOHWUMATh W TMPUHUMATh MOTHBBI, HAMEPEHHUS, JOTUKY U
ApPTyYMEHTBI IPYTUX MIPU aHATU3€ Pa3IUYHBIX BUJIOB YUeOHOH e TEIbHOCTH.

2. ITaTpOTHYECKOTO BOCIIUTAHUSA:

—  LIEHHOCTHOTO OTHOLIEHHUS K HMCTOPUYECKOMY M HAyYHOMY HACIJIEIHNIO
OTE€YECTBEHHON XUMMUHU,

—  YBaXEHHS K MPOIECCY TBOPUECTBA B OOJACTH TEOPUH U MPAKTUUECKOTO
IIPUMEHEHHUSI XWMHWHU, OCO3HAHHS TOrO, YTO JOCTHKEHHS HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOMIOACHUHM,  KPOIMOTJIMBBIX  DKCIHEPUMEHTAIbHBIX  TOUCKOB,
MIOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

—  MHTEpeca M IO3HABATEJIbHBIX MOTHBOB B IMOJIYYEHUH U IOCIEAYIOIIEM
aHanu3e WH(OpMAIMU O TMEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3. JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHMUSL:

—  HPaBCTBEHHOT'O CO3HAHMS, STUUECKOIrO MOBEICHUS,

—  CHOCOOHOCTH OIIEHHWBAaTh CHUTYallUHd, CBSI3aHHBIE C XUMHYECKHUMU
SIBJICHUSIMH, M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HAa MOPAIBHO-
HPaBCTBEHHBIE HOPMbI U LIECHHOCTH;

- T'OTOBHOCTH OLICHUBATH CBOE MMOBCACHNEC U ITOCTYIIKHN CBOUX TOBapI/IIJ_Ieﬁ C
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MNO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TOCHEACTBUM ATUX
IIOCTYTIKOB;

4. ®opMHUpPOBaHUS KYJIbTYPBI 310POBBSL:

— TOHUMaHHUS LEHHOCTEH 30poBOro U Oe3omacHoro obpasa >KU3HU;
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (H3UYECKOMY U
NICUXUYECKOMY 30POBBIO;

—  coOmrofieHus mpaBwil 0e30MacHOro oOpaleHus C BellecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH;

—  [IOHMMaHUs LEHHOCTH NpPaBWJ WHIMBUAYAJIBHOTO M KOJUIEKTHBHOTO
0€30IacHOr0 MOBEJAEHUS B CUTYyalUsX, YTPOKAIOIIMUX 3J0POBBI0 M KU3HU JIIOJIEH;
OCO3HAHUSl TIOCHEJACTBUA W HENPUATHS BPEAHBIX MpUBBIYEK (YmoTpebdiieHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHHUSI);

5. TpynoBoro BoCliuTaHus:

—  KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEI0BATEIbCKON
NEeSTENHHOCTH, OOIIECTBEHHO 0JIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACATEIbHOCTH;

—  YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE B PEIICHUU TMPAKTUYECKUX 3a]a4y
COI[MAJIbHOM HAIPABIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

—  UWHTEpeca K MPaKTUYECKOMY M3YYEeHHIO Mpodeccuil pa3auyHoro poja, B
TOM YHUCJIE€ HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

—  YBAOXKEHUS K TpyHdy, JOASIM Tpylda M pe3yJibTataM TpPyJdOBOM
NEeATEIbHOCTH;

—  TOTOBHOCTHM K OCO3HAaHHOMY BBIOOPY WHIMBHAYAIbHOU TPACKTOPUU
oOpazoBaHus, Oyayiien npodeccuu U peaausaiuu COOCTBEHHbBIX KU3HEHHBIX IJIAHOB
C y4€TOM JHMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XUMHUHU, HWHTEPECOB H
notpedHoCTel 00111eCTBa;

6. DKOJIOTrMYECKOTr0 BOCIIUTAHUSL:

—  DKOJIOTMYECKH I€JeCO00pa3HOr0 OTHOIICHHS K MPHUPOJE, KaK UCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

—  TIOHMMaHUS TI00aJBbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSHUE PUPOIHON U COLUATIBHON CPEBL;

—  OCO3HaHHUS HEOOXOIMMOCTH UCIOJIb30BAHUSI JTOCTHKCHUN XUMHUU IS
pElIeHHs] BOIPOCOB PALIMOHATIBHOTO PUPOA0IIOIb30BAHUS;

—  AaKTUBHOIO HENpUATUSA JEUCTBUM, NPUHOCAIIMX BpEI OKPYNKaAIOUIEH
OPUPOAHON Cpelle, YMEHHUS NPOrHO3UPOBATH HEOJIArOMPUATHBIE SKOJOTUYECKHE
MOCJIEICTBUSA MPENPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;
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—  HaJIW4YWA  Pa3BUTOIO  OKOJOTMYECKOTO MBINUIEHUS, DKOJOTHYECKON
KYJbTYpbl, OIbITA JIEITEJIBHOCTH OKOJOTHMYECKON HANpPABIEHHOCTH, YMEHHS
PYKOBOJCTBOBATbCS MMM B ITO3HABATEIBbHOM, KOMMYHHMKAaTHBHOM M COLMAJIbHOU
IPAKTUKE, CIIOCOOHOCTU M YMEHHMSI AKTUBHO IIPOTUBOCTOSITH UICOJIOTUN XeMOPOoOuu;

7. LleHHOCTH Hay4YHOIr'0 IO3HAHUS:

—  cOopMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOLIECTBEHHON PAKTUKH;

—  TOHMMaHUS CHEeUUPUKA XMMHHM KaK HAyKd, OCO3HaHus €€ poiu B
GbopMHUpPOBAHMK PALMOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LEIOCTHOIO
IpeicTaBleHus 00 OKPYXarolleM MHUpE KaK O €IMHCTBE NPHUPOAbI M YEJIOBEKa, B
MO3HAHWW TMPUPOJIHBIX 3aKOHOMEPHOCTEH U penieHuu MpoOJeM COXpaHEeHUS
IIPUPOTHOIO PAaBHOBECHS,

— yOexaéHHocTH B 0CO0OM 3HAYMMOCTH XHMHH JUIsi COBPEMEHHOMN
IVMBWIN3ALMK: B €€ TYMaHHUCTUYECKON HAIIPABICHHOCTH U BAJKHOU POJIM B CO3IAHUHU
HOBOM 0a3bl MAaTEPUATIBLHOUN KYJIBTYPBI, PEIICHUH II100aJbHBIX MPOOJIEM YCTOMYHNBOIO
Pa3BUTHS YEJIOBEYECTBA,

—  CBIPbEBOM, SHEPreTUUSCKOM, MUIIIEBOM M IKOJIOTHYECKON OE301TaCHOCTH, B
Pa3BUTHUU MEAMIMHBI, 00ECIEUEHUH YCJIOBHM YCHEUIHOTO TpyAa M 3KOJIOTMYECKH
KOM(OPTHOM KU3HU KaXKIO0r0 WieHa OOIIeCTBa;

—  €CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH: NOHUMAHHS CYIIHOCTH METOIO0B
[O3HAHUSA, HUCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH MCHOJb30BATh
noJiy4aemble 3HaHUS IS aHalld3a M OOBSCHEHHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAIIMX B HEM M3MEHEHMI; yMEHUs JejaTh 0OOOCHOBAHHBIE 3aKJIFOUEHHS Ha
OCHOBE Hay4HBIX (PAKTOB U MMEIOUIUXCS JIAHHBIX C IEJIbI0 MOJYyUYEHUS JTOCTOBEPHBIX
BBIBOJIOB;

—  CIOCOOHOCTH CaMOCTOSITEJIbHO MCMOJb30BATh XWMHUYECKHE 3HAHUS IS
pelieHus npooJieM B pealbHbIX )KU3HEHHBIX CUTYalUX;

—  HHTepeca K ITO3HAHUIO U MCCIIEI0BATENIbCKON AEATEIBHOCTH;

— TOTOBHOCTM M CIIOCOOHOCTH K HENpPEpPhIBHOMY OOpa3OBaHUIO U
caM0o00Opa30BaHNI0, K AaKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM [0 XHMHH B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTAMH;

— UHTEpeca K  OCOOEHHOCTSIM  TpyJa B  pa3nuuHbix  cdepax
npodeccoHanbHOM AESITeIbHOCTH.

MeTtanpeaMeTHbIie:

—  caMOCTOATENHbHO (OPMYJIMPOBATh W  AKTyaJU3UpOBaTh MpoOsIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;



. CTO CMK 4.2.01 - 2022
FANIOY YAO YIHPABJIEHUE JOKYMEHTAIIUEU

«UMK» JIucr 8/18

—  ompeAeNsaTh UENW ACSATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH HX
JNOCTUKEHUSL, COOTHOCUTh PE3YJIbTAThI AESITEIBHOCTH C TOCTABICHHBIMU LIEJISIMU;

—  HCIOJb30BaTh NMPU OCBOCHWU 3HAHUW MPUEMBI JJOTMYECKOTO MBIILICHUS
BBIJICJISATh XapaKTEPHbIE NPU3HAKKA TOHSITUH U YCTAHABIMBATHL HX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOUINE MOHATHUS Ji1 OOBICHEHUS OTIENbHBIX (DAKTOB U
SIBJICHUM;

—  BbIOMpaTh OCHOBAHUS M KpUTEpUM [JIs KiacCU(UKAIMU BEUIECTB U
XUMHUYECKUX PEAKIUN;

—  yCTaHaBJIMBATh MPUYUHHO-CIIEJACTBEHHBIE CBA3UM MEXIY H3y4aeMbIMHU
SIBJICHUSIMU;

—  CTPOUThH JIOTMYECKHUE PACCYXICHUS (MHIYKTUBHBIC, EIyKTHBHBIE, 10
AQHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUST B PaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIHUPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

— T[PUMEHATh B  MPOLECCE TMO3HAHMS  MUCIOJIb3yEMbIE B  XHUMHUHU
CHUMBOJIMYECKHUE (3HAKOBBIE) MOJEIIH, MPEOOPA30BbIBATH MOJICIIbHBIC MPEICTABICHUS

—  XMMHWYECKHUH 3HAK (CUMBOJ) dJIEMEHTa, XUMUYecKas Gopmyia, ypaBHEHHE
XUMUYECKON pPEaKIuu TPHU PENICHUHN YYCOHBIX IMMO3HABATEIBHBIX M MPAKTHICCKUX
3aJ1a4, MNPHUMEHATh HA3BAHHBIE MOJICIbHBIC MPEACTABICHUS U1 BBISBICHUS
XapaKTEPHBIX NPU3HAKOB N3yYaEMBbIX BEIIECTB U XUMUYECKAX PEAKIINIM;

—  BJAJETh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHUS BELIECTB U XMMUYECKUX
peakuuii;

—  ¢opMmynupoBaTh IEIW W 3aJadd  HCCIICIOBAHUSA, HCIIOJIB30BATh
MIOCTABJICHHBIE M CaMOCTOSITENIbHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KayeCTBE
WHCTPYMEHTA IMO3HAaHUS U OCHOBBI JUIsi (DOPMUPOBAHHUS TUIOTE3bI MO MPOBEPKE
NIPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUII;

—  BJAJETh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W TPOBEICHUS
YUYEHMUYECKHX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOII0NAaTh 3a XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbrar, (OopMyJIHUpOBaTh
000011IeHHs] ¥ BBIBOJIbI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIECIOBAHMS,
COCTaBJIATh OOOCHOBAHHBINA OTYET O MPOAECIAaHHOMN padoTe;

—  TpuoOpeTaTh OMBIT YYECHUYECKOM HCCIEeIOBATENIHCKON M MPOEKTHOMN
NEeSATeNIbHOCTH, MPOSIBIIATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB PELICHHS MPAKTHYECKUX 3a4a4, IPUMEHCHUIO PAa3JIMYHbIX METOJ0B
MIO3HAHUS;

—  OpPHUEHTHUPOBATHCS B PA3JIUYHBIX HCTOYHMKAX HHPOpMALUKU (HAYUYHO-
NOMyJIsipHAas JIUTepaTypa XUMUUYECKOI0 COJIEPKaHUsI, CIIPABOYHBIE TOCOOUS, PECYPCHI
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Wutepuera), aHanmu3upoBaThb HMHPOPMAIMIO  Pa3IMYHBIX BHIOB U  (opMm
IIPEACTABICHUS], KPUTUYECKU OLICHUBATH €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTb;

—  (dopMHpOBaHHE YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JEUCTBUI 3a7aBaTh
BONPOCHI 10 CYLIECTBY OOCYKJa€MOW TE€Mbl B XOJ€ Jualora W/wWin IUCKYyCCHH,
BBICKA3bIBaTh UJIEH, GOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIIHHO BBITTOJIHEHUS
IIPEIJIOKEHHOU 3a7a4H;

—  BBICTYIATh C NPE3CHTALMEN PE3YyJIbTATOB ITIO3HABATEIBHON ESITENBHOCTH,
IIOJIYYEHHBIX CAMOCTOSTENBHO WA COBMECTHO CO CBEPCTHHUKAMHU IIPH BBIIOJHEHUHU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW padOThl MO HUCCIEIOBAHHMIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealu3alui yueOHOro nmpoekra u (opMyJIMpoBaTh BBIBOJIBI IO
pe3ysbTaraM NPOBEAEHHBIX HCCIIEAOBAHUM IyTEM COIJIACOBAHUS IMO3ULIUN B XOHAE
00CyXIeHUsI 1 OOMEHa MHEHUSIMU;

IIpeamerHsIe:

—  chOpPMHPOBAHHOCTh TPEJCTABICHUN: O XHMHYECKOW COCTaBIISIONICH
€CTECTBCHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMUU B IIO3HAHUU SBJICHUN IIPUPOJBI,
B (OPMUPOBAHUM MBIIUIEHUS W KYJbTYpbl JUYHOCTH, €€ (yHKIHMOHAIHLHOU
IPaMOTHOCTH, HEOOXOAUMOM JUIsl pelieHus] MPAaKTUYECKUX 3a7ad M 3KOJOTMYECKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM Cpese;

—  BJIQJICHUE CUCTEMOM XUMHYECKUX 3HAHMM, KOTOpas  BKIIIOYACT:
OCHOBOITOJIAraK0IIKE MOHATUS (XMMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04YKa
aromMa, MOJIEKYJa, BaJCHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, XWMHUYECKasl CBSA3b,
CTpyKTypHas ¢opmyna (pa3BEpHyTass M COKpall€HHas), MOJIb, MOJISIpHAs Macca,
MOJISIDHBIH  O0BEM, YIJIEPOJIHBIM CKeneT, (YyHKUMOHANbHAs TpYIIa, paguKal,
U30MEPHsI, ©30MEPBI, TOMOJIOTHYECKUU PsAZ, TOMOJIOTH, YIJIEBOJLOPOABI, KHCIOPOI- U
a30TCOoACpXKAIME  COCIMHEHUSA, MOHOMEp, IIOJUMEpP, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE COECIMHEHHUSA); TEOPUM U 3aKOHbl (TE€OpHUsl CTPOCHHUS
opranuueckux BemecTB A M byriepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XMMHUHU; MHPOBO33PEHUYECKUE 3HAHMS,
JIeXKalIue B OCHOBE ITIOHUMAaHMs IPUYUHHOCTU U CUCTEMHOCTH XUMHWYECKUX SBJICHUH,
(paKTOJIOTMYECKHUE CBEIEHUS O CBOWCTBAaX, COCTABE, IOJIYYEHUH U O€30MaCHOM
UCIOJIb30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY U INPaKTUYECKOU
NEeATEIIbHOCTH YEJI0BEKa;

—  cOpMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC MPU3HAKU MTOHATHH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOUIME MOHATHSA IpHU
OIIMCAaHUU COCTaBa, CTPOCHMS U IIPEBPALICHUN OPTraHUYECKUX COCAUHEHUN;

—  copMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMUUYECKYIO CUMBOJIUKY JJIS
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COCTABJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) popMy
OpPraHMYECKUX BELIECTB M YPABHEHUN XMMHUYECKHUX PEaKLUi; U3rOTaBINBATh MOJEIIN
MOJIEKYJl OpraHMYECKHMX BEIIECTB I WUIIOCTPALMM HX XHMHYECKOro H
IPOCTPAHCTBEHHOT'O CTPOCHUS;

—  chOpMHpPOBAHHOCTh  YMEHMHA  YCTAaHABIMBATh  IPUHAICKHOCTh
M3YyYEHHBIX OPraHUYECKHX BEILECTB 110 UX COCTABY U CTPOEHUIO K ONPEICIEHHOMY
KJacCcy/Tpynmne COeOUHEHH (yTiIeBOJOPOABI, KHUCIOPOI- a30TcoJiepKallne
COEIMHEHMs, BBICOKOMOJIEKYJISIPHbIE COEIMHEHUs); JaBaTh MM Ha3BaHUA IO
cuctematnyeckoil HomeHkiarype (IUPAC), a Takke TpuUBHAIbHBIE Ha3BaHUS
OTJEJIbHBIX OPraHUYECKUX BELIECTB (ITUJIEH, IPOIMIEH, alleTHUIIEH, STUJICHIJIUKOIb,
rIIMLepuH, (eHon, GopMaibAerull, aueTanbJerul, MypaBblHas KHCIOTa, YKCYCHas
KHCJIOTA, OJIEMHOBAasA KUCII0Ta, CTEAPUHOBAsI KUCIIOTA, III0K03a, PpyKTO3a, Kpaxmall,
1EJITI0JI03a, TJIUIIHH);

—  cpOpMHUPOBAHHOCTH YMEHHS OMNpPEACNATh BHUJbl XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUAX (OJUHAPHBIC U KPATHBIE);

—  c(OpPMHPOBAHHOCTh YMEHHUS NPUMEHATH IOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A M bytiepoBa 1t 0ObSICHEHUSI 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTABA M CTPOEHUS; 3a4KOH COXPAHEHMS MacChl BEILIECTB;

—  cOpMHpPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTb COCTaB, CTPOECHHUE,
(u3NUeCKMe M XUMHUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTEIEH pPa3IMYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, OSTWIEH, IPOINJIEH, aleTUJIEH,
Oyranuen-1,3, merunOytaaueH-1,3, O€H30J, METaHOJ], 3TAaHOJ, ATUJICHIJIUKOJb,
IJIMLIEPUH, (DEeHou, aleTanbAeruj, MypaBbHHAsT M YKCYCHas KHUCIIOTBI, IJIIOKO3a,
KpaxmaJl, LEJII0JI03a, aMUHOYKCYCHAsl KUCJOTa); WLIIOCTPUPOBATh N€HETUYECKYIO
CBSI3b MEXKIY HUMHU YPaBHEHHUSIMHU COOTBETCTBYIOIIMX XUMHYECKHX pEaKIUil ¢
UCII0JIb30BAaHUEM CTPYKTYPHBIX (OPMYJT;

—  copMHUPOBAHHOCTH yMEHUs XapaKTEpHU30BaTh VCTOYHHUKHU
YTIE€BOAOPOIHOTO ChIpbs (HE(Th, MPUPOIHBIN a3, Yrojb), CHOCOOBI UX MepepadboOTKU
U MPAKTUYECKOE MPUMEHEHHE MTPOTYKTOB MepepadOTKH;

—  cpOpMHPOBAHHOCTh YMEHUH NPOBOAMUTH BBIYMCIEHUS O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBAa MM MHPOAYKTa
pEeaKIMK M0 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOIO M3 MCXOJHBIX BEIIECTB
WM TIPOJIYKTOB PEAKIUN);

—  cOpMHUPOBAHHOCTh YMEHHMH BJIaJ€Th CUCTEMON 3HaHUH OO0 OCHOBHBIX
METO/IaX HAyYHOI'O IMO3HAHMS, MCHOJb3YEMbIX B XMMHUHU IPHU U3YyUYEHHUH BEIIECTB U
XUMHUYECKUX SIBICHUN (HaOMIOAEHHE, U3MEPEHHE, SKCIEPHUMEHT, MOJEIMPOBAHNUE),
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UCTIOJb30BaTh CUCTEMHBICE XHUMHUYECKHE 3HAHUA M MPUHATHS pElICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYyalUsIX, CBA3aHHbBIX C BELIECTBAMH U UX IPUMEHEHHUEM;

—  chOpMHpPOBAHHOCTh yMEHUH CcOOJIOJaTh  MpaBuja  MOJb30BaHUS
XUMHMUYECKOM MOCYJOol M J1a00opaTOpHbIM OOOpYyIOBaHMEM, a TakKe IpaBUIIa
oOpalieHusi ¢ BELECTBAMH B COOTBETCTBHUM C HWHCTPYKLMSIMHU IO BBIIOJHEHUIO
1a00paTOPHBIX XMMUUYECKUX OIBITOB;

—  copMHPOBAHHOCTh YMEHHUU IUTAHUPOBATH W BBINOJHATH XUMHUYECKHUN
SKCIIEPUMEHT (TPEBpAIICHUs OPraHMYECKUX BEIIECTB MPHU HArpeBaHUU, MOJIy4YCHHE
ATUJIEHA U U3YyYEHHE €ro CBOMCTB, KAUECTBEHHbIE PEAKIIMM OPraHUYECKUX BEIIECTB,
JeHaTypauus OeJIKOB IPU HAarpeBaHUU, [[BETHbIE peaKlUU OEJIKOB) B COOTBETCTBUU C
paBUJIAMHU TEXHUKHU 0€30MacHOCTH MPU OOPAIIEHUH C BEIIECTBAMU U J1a0OPaTOPHBIM
000pyI0BaHUEM, MPEACTABIATh PE3YyJbTaThl XMMHUYECKOIO IKCIEpUMEHTa B (opme
3alMCH ypaBHEHUI COOTBETCTBYIOIIMX peakiuil u (opmyinpoBaTh BBIBOABI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

—  cpOpMHUPOBAHHOCTh YMEHHMI KPUTHUYECKHU aHAJIU3UPOBATHh XUMHUYECKYIO
uH(pOpMAIINIO, TOTy4aeMyto u3 pa3Hbix uctrounuko (CMU, UuTepuer u ap );

—  cOpMHpPOBAaHHOCTh YMEHHUH COONIIOATh MpaBUjia  SKOJIOIMUYECKU
LEeJIecCO00pa3sHOro NOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEISAX
COXPAHEHHUS CBOEr0 3JI0POBbS M OKpYXarolled NIpUPOJHOM Cpelbl; OCO3HABATH
OMACHOCTh BO3JEHUCTBHUS Ha >KUBBIE OpPraHU3Mbl ONPEACIEHHBIX OPraHHMYECKUX
BElIECTB, MOHMMasi cMbici nokazarens I[IJIK, mosicHaTe Ha mpumepax crocoOsbl
YMEHBUIEHUS M MPEJOTBPALLEHUS HUX BPEIHOTO BO3- JEHCTBHUS Ha OpPraHU3M
YeJI0BEKa;

— aia  o0yyalIIMXcsi C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMU  3/10POBBSI:
YMEHHE MPUMEHSATh 3HaHHUsI 00 OCHOBHBIX JOCTYIHBIX METOAAX MMO3HAHUS BEILECTB U
XUMHYECKUX SIBJICHUN;

— A cienblX W cinaboBUIAIMX OOYYaroIIMXCSA: YMEHUE HCIOJIb30BaTh
penbeHO TOueuHyro cuctemy oOo3HaueHui JI bpaiing nns 3anucu XUMHUYECKHUX

dbopmy.
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2. TEMATUYECKHA IIJIAH U COJIEP’)KAHUE YYEFHOI'O IIPEMETA

HaumeHoBaHue pa3jie/ioB
U TeM

Conep:xxanue y4eOHOro MaTepuaJa, JadopaTopHbie padoThl M MPAKTHYECKHE 3aHATHS, Oo0bem

CaMOCTOSITeIbHAsA pad0Ta 00y4YAIOIINXCsl, HHAMBUAYAJbHBIH POEKT

4aCoB

1

2

Temu 1. TeopeTnueckue
OCHOBBI OPraHUYeCKOMH
XHUMHUH

Conepxanue

1.

BBoaHbBIN HHCTpYKTax 10 TexHUKe Oe3onacHocTH. [Ipeamer oprannueckoit xumuu. OpraHudeckue

BCIICCTBA.

2.

Teopusi XMUMHYECKOTOCTPOECHHUSI OpraHnueckux coeauHeHnii A. M. bytieposa.

3.

ITonsiTHE O TOMOJIOTax U H30MCEpax.

Tema 2. Yraesogopoasi

Conepxanue

11

IIpenenbuble yraesogopoasl. MizoMepusi 1 HOMEHKIIATypa aJKaHOB.

Augikensl. [loryyeHne aJikeHOB.

CaoiicTBa aikeHOB. [lonnaTHieH.

Ankanuensl. HaTypanbHbIil M1 CHHTETHUECKUH Kay4dyKu. Pe3uHa.

AJKHHBI, CBOMCTBA ankuHOB. [lonyuenue.

HOJII/IBI/IHI/IHXJ'IOpI/IZL 1 Cro MpUMCHCHUC.

Hedts. [lepepaboTtka HedTH.

ApoMaTndecKue yrieBoAopoibl U UX CBOMCTBA.

benzon u ero romosoru.

e e el el Fl Rl Bl Rl I o

0.

I'eneTndeckas CBs3b yIriIeBOJOPOAOB, IIPU-
HaJUICKALIUX K Pa3IU4YHbIM KJIACCAM.

11.

[ToBTOpenue u 06001eHne MaTeprana 1o Teme Ne2 «YTieBogopoas».

KonTposabHas padora

1. \ Kontponbnas padota Nel o teme «YTIIeBOIOPOIB.

Tema 3.
Kucaopoacoaep:kammue
OpraHuyeckue
COeTUHEHHUS U UX
NPUPOIHbIE HCTOYHUKHU

Conep:kanue

Cnuptel. CBOWCTBA CIIUPTOB.

OTI[CHBHI)IG MNPpCACTABUTCIIU CITMPTOB U UX 3HAYCHHUC.

denonsbl.

Anpnerupl U KeToHbl. KauecTBEeHHBIE peakInu.

KapOoHOBBIE KUCIIOTHI M X CBOMCTBA.

IR ol Rl Il o

CroxHbIe Y)UpPHIL.
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7. | Kupsl.

8. | ['eneTnueckas CBsI3b KUCIOPOIOCOACPKAIIUX OPTAHUISCKUX COSTUHEHUH, TPU-
HaJJIeKAIIKX K Pa3IMYHBIM KJIaccaM.

9. | IloBTOpenue u o0obIIeHHEe MaTepuaia mo Teme Ne3

KonTtpoJsbHas padora
1. \ Kontponbnas paborta No2 mo teme «Kucmopoaocoaepskaiine OpraHndecKue COeaIMHEHUS.

Tema 4. YrieBoabl Conep:kanue
1. | Yraeoapl, ux knaccudukanus u 3nadeHue. Monocaxapupl. [ roko3a.
2. | Aucaxapunusl. [lonucaxapusl.

Tema S. Conepxanue
A3oTcoaepxamme 1. | AmMunbl. AHWIMH. AMUHOKHUCIIOTHL. benku kak OnonosmMepsl. HyKIIEMHOBBIC KHCIIOTHI.
COCIUHEHUHA 2. | 'enernyeckas cBsi3b MEXAy KJaccaMH opraHudeckux coenuHeHuil. [Ipaktudeckas pabora Nel.

«nerTndukanys opraHmyecKix coenHeHmni». Buramunsl. JlekapcTsa.

IIpakTHyeckue 3aHATHSA

1. | T'opmonsl. ®epmenTtsl. [IpakTudeckas padora Nel «Pacmo3HaBanue miacTMacc U BOJIOKOHY.
Konrponsnas padora Ne2 o teme «Kucrnopoaconepxaniue opraHuyeckiue COeTUHEHUS 1
a30TCO/IepIKaIlNEe COSAUHEHMSD).

Tema 6. Conep:kanue
BricokomosieKyJIIpHbIE 1. | OcHOBHBIE OHATUS XMMHH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, OJIUMED, CTPYKTYPHOE
COeIMHEeHUA 3BEHO, CTETIEHb MOJUMEPHU3ALINN, CPEAHSSI MOJIEKYJIIpHAs Macca.

2. | OcHOBHBIE METOJBI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIMMEpHU3aLusl U
nosukoHAeHcanus. [lnactMaccel (MOMUATUIIEH, TOTUIIPONIUIIEH, TOJTUBUHWIXJIOPU, TTIOJIUCTUPOI).
HatypanbHblil 1 cHHTEeTHYECKHE Kay4dyKH (0yTaaueHOBbBIN, XJIOPOIIPEHOBLIN 1 U30MIPEHOBLIN). BonokHa:
HaTypaJIbHbIE (XJIONOK, IIEPCTh, MENK), HICKYCCTBEHHBIE (Al[eTaTHOE BOJOKHO, BUCK03a), CHHTETUYECKUE
(KampoH | J1aBCaH).

3. | Pesepn

4. | Pe3eps

JlabopaTopHbie padoThI

IIpakTnyeckue 3aHATHS

KonTtpoJsbHas padora

CamocTosiTesibHAasi padoTa 00y4arouxcst

HpuMepHaﬂ TEMAaTHKA MHIUBUAYAJBHBIX ITPOCKTOB:
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Mennko-OnonormyecKie 3HaYCHUS HATPHS,

MeTtozp! o9rCTKH TPYO OT HE(TEILTAMOB.

MexaHu3MBI OHOJIOTHYIECKN aKTHBHBIX JIEMEHTOB.

MunepaibHbIe YIOOpEHUS.

Munsapas npenynpexaaet: «KypeHne onacHo Ui BaIiero 310pOBbs .

MoposkeHoe: eCTh MM He eCTh?

Moro1re 1 YuCTALME CPEICTBa.

HanorexHoJioruu B XMMUH.

9.  He tonbko B Boze (BOIHBIE U HEBOJHBIE PACTBOPHI).

10. OOGHapy)XeHHe HUTPATOB B PACTCHUSIX.

11. OOGuapyxeHHE TDKENBIX METAIUIOB B PACTCHISX. BIIsiHAE TSHKETBIX METAITIOB HA POCT M Pa3BUTHE IIPOPOCTKOB.
12.  OKHCHAHUTENEHO-BOCCTAHOBUTEIEHBIC PEAKIINH.

13. OmpeneneHrie MOHOB IWHKA, KOOABTa B CTOYHBIX BOJaX XUMUIECKOH MPOMBIILICHHOCTH.

14. OmnpeneneHre kKadecTBa MPOIYKTOB MUTAaHUS (KOPOBBETO MOJIOKA, CBEKETO MACA, HATYPaJIbHOTO MENA).

15. Ompenenenue obecrieueHHOCTH OpraHU3Ma MUKPOJIEMEHTaMH U BUTaMUHAMHU. BUTaMUHOIE(ULIMTHBIE COCTOSIHUS U 3200JIeBaHUs
16. Ompenenenue GU3NKO-XUMHYCCKHIX TOKA3aTEIICH MOJIOKA.

17. Opranuyeckue ynoOpeHHsI.

18.  OcHOBaHuS: COCTaB, CBOMCTBA U IPUMEHEHHE.

19. Oco0OeHHOCTH XUMHUUECKHX CBOWCTB 3JIEMEHTOB 3 B rpymibl 10 CpaBHEHUIO C IPYTUMHU dJieMeHTaMu d TpyIIIbL.
20. ITnactukoBbl€ OKHO. 32 U MPOTUB.

21. TloBblleHHE IPOAYKTUBHOCTH )KUBOTHBIX C TOMOIIBIO CTUMYJISTOPOB POCTa, CIIEIMAIBHBIX KOPMOBBIX 100aBOK.
22. Tlonumepsl — COBpeMEHHbIE KOHCTPYKIIMOHHBIE MaTepHaIbl.

23. Tomumepsl B IpUpOAE U )KU3HU YEIOBEKA.

24. TlomuMmepsl: OT HATYPAIBHOTO KaydyKa JI0 MMOJTUMEPHOTO IEKTPOIIUTA.

25. TlouBa — UCTOYHUK NUTATEIHHBIX BEIIECTB JJIS PACTCHUI.

26. IlpakTHyeckoe 3HaUYCHHE XMMUIECKHX 3JIEMEHTOB B MEIUIIIHE.

27. Tlpubop 1 ompeneneHus B BO3AyXe MapoB KUCIIOT.

28. IlpuroroBieHHe MPOAYKTOB MUTAHHUS C TOMOIIBIO YKUBBIX OPTaHMU3MOB.

29. Tlpumenenue bruonoanmepoB B MeIULIMHE.

30. Tlpumenenwue [lamnanus B MeAUIIMHE.

31. TlpupopaHbIE HCTOYHHUKH YTJIEBOJOPOIOB U NEPCIEKTUBBI pa3BUTHS HedTenepepadaThIBaloNell IPOMBIIUICHHOCTH.
32. TIpou3BOACTBO MHHEPAIBHBIX MAKPO- U MUKPOYAOOPEHHI.

33. IIpoTHBOBUpPYCHBIE CPEIACTBA.

34. TIpoTHBOMH(EKIIMOHHBIE CPEICTBA.

35. Peaxmuu HATPUSA U KaIHA C KUCIOPOJOM

36. ApcopOIHMOHHAS OYMCTKA CTOYHBIX BOJ.

37. Amnanu3 KauecTBa HEKOTOPHIX MPOIYKTaX.

38. AHanmm3 KaueCTBEHHOTO COCTaBa JKEBATEIbHBIX PE3NHOK.

39. Amnanu3 numeBsIX 100aBOK B MPOAYKTaX MUTAHH, X BIMSHHE HA 30POBHE YEIOBEKA

PNANB WD
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40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

AHTpOTIOTeHHBIE HCTOYHUKH 3arpsI3HEHUS BO3IyXa Ha TEPPUTOPHH IITKOJIBI.

Buopasnaraemple mommMepsl — yIakoBKa OyIyIIero

BrocuHTe3 aMHHOKHCIIOT M HyKJICOTHIOB B OpraHU3ME

BrocuHTe3 MTUIHIOB B KUBOTHBIX TKAHIX

BrocunTe3 yrieBooB B OpraHu3Me

buc-¢denon, nin Bpex rmiacTukoBoii Hocyapl.

Butamun A u ero Ouosorndeckast poJibAMUHOKUCIIOTBI M UX OMOJIOTHYecKas poiib

Burtamus /] u ero 6uosioruveckas poiib

Buramun C u ero 6nonornveckas poiib

BrusiHre aBTOMOOMIIEHOTO TPAHCIIOPTa Ha SKOJIOTHIO ropoja bukuHa.

BrustHre OBITOBOM XMMUHM HA YKOJIOTHIO U 37[0POBBE YEIOBEKA.

BinsiHrE MarHUTHBIX MOJIEH HA BCXO0XKECTh U POCT PACTEHUM.

BrusHIEe MUHEpaTU3aIum, TEMIIEPATypPhl 1 MATHUTHOTO TIOJISI HA 3JIEKTPOIIPOBOTHOCTE BOJIBL.
BrusHue coMHEYHOH aKTHBHOCTH HA MTOBEJCHHUE YEIOBEKa.

BnusiHue GU3NKO-XUMHUYECKUX CBOMCTB CHHTETHYECKUX MOIOIIMX CPEJICTB HA MX MOIOIIee ACHCTBHUE.
Biusaue gast v kode Ha aKTUBAIMIO TPOMOOITUTOB.

BiusiHre SHEPreTHUECKUX HAIMTKOB HA JACUCTBUE (DEPMEHTOB.

Bosa — MCTOYHMK JKU3HU U 030POBIIEHUS JIIOIEH.

Bopna — yHuBepcallbHBII OMOpacTBOPHUTEIH

BpenHoe Bo3zeiicTBUE TaOaYHOMN MPOIYKIIUU HA )KUBBIC OPTaHU3MEI.

Bpewms B xumun. CKOpOCTb XUMUYECKOW PEaKUH - OT YErO OHA 3aBUCUT?

I'eMOTTI00MH U €T0 POJIb B OpraHU3Me

T'opMmoHbI

JucriepcHBIe CHCTEMBI 1 PaCTBOPHI.

«Kuakuit» cBETOBOJI.

3aKoH IEHCTBYIOMNX MACC U €T0 MPIMEHEHHE B XUMHUYECKOM aHaJn3e.

W3Bnedenne HUKEIS U3 CTOYHBIX BOJI TATbBAHNYECKOTO IPON3BO/ICTBA.

N3ydenne MeTo1oM aTOMHO-a0COPOLIMOHHON CIEKTpOCKONHH AKcTparupoBanust Zn, Cd, Cu u PI ¢ moMoIpio 4eTBepTHIHBIX aMMOHHUEBBIX COJIEH U3 BOJ

HBIX PaCTBOPOB MaJIOW KOHLIEHTpaIy. [I[puMeHeHne TIOMHUHECIICHIIMH TSI XUMHYECKOT0 aHaJIu3a.

68.
69.
70.

71.

W3yuenne nmpuHImna aedcTBus MoTopa «CTeapuHOBasi MaIllnHaY.
HccnenoBanue BIaXXKHOCTH BO3JlyXa U CIIOCOOOB €€ peryIMpOBaHusI.
HUccnenoBanue BiusiHNS OCH3MHOBBIX, IM3EIbHBIX, TA30BBIX AaBTOMOOMIIEH Ha OKPY’KAIOIIYIO CPEeay.

HccnenoBaHne cOpOIMOHHBIX CBOMCTB OBOIIEH M ()PYKTOB IO OTHOIIEHHIO K HOHAM TSDKENBIX METAJUIOB B HCKYCCTBEHHO CO3AaHHOM XKeTyZ0uHOH cpee.

BCEI'O:

34
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3. YCJI0OBUA PEAJIMBAIIMU YYEBHOT' O IPEIMETA

TpeboBanus K MHHUMAJIBHOMY MaTepHATbHO-TeXHUYECKOMY
oldecrne4yeHn 1o

Peanuzamus mporpammbl npeamera TpeOyeT Hamuuus y4eOHOro KaOuHeTa
XUMUH.

[lomemenue  JOMKHO  YNOBIETBOPSATH  TpeOoBaHusiM  CaHUTapHO-
snuaemMuosiornyeckux npasui 1 HopMmatuboB (CaulluH 2.4.2. 178-02). OHO 1071KHO
OBITh OCHAIIIEHO TUIIOBBIM O0OPY/A0BaHUEM, YKA3aHHBIM B HACTOSAILIUX TPEOOBAHUSX,
B TOM YHCJIE CNIELHUATM3UPOBAHHON yUeOHON MeOEIbi0 U TEXHUUECKUMU CPEJICTBAMMU
oOy4YeHusi, JOCTaTOYHBIMU JUIsl BBIMOJIHEHUS TPEOOBAHUN K YPOBHIO MHOJTOTOBKHU
y4Yaluxcsl.

B kabuHeTe MOMKHO OBITH MYJIBTUMEAMITHOE O00OpYJOBAaHHE, MPU TOMOIIU
KOTOPOTO  YYaCTHUKM 0Opa3oBaTeIbHOTO MpoIecca MOrYyT IPOCMaTpuBaTh
BU3YalbHYI0 HMH(OpPMAIMIO, CO3[aBaTh IPE3CHTALMU, BHJEOMATEPHAIbI, HHBIC
JOKYMEHTBHI.

O6opynoBaHue yueOHOTO KaOMHETA:

—  TI0CaJI0YHBIE MECTA MO KOJIUYECTBY O0yUYaIOIINXCS;

—  MeJsoBas Tpex4yacTHas J0CKa;

—  aBTOMaTU3MpOBaHHOEe pabouee Mecto mnpenonaaratens (APMII),
000pyIOBaHHOE TNEPCOHAIBHBIM KOMITBIOTEPOM C JIMIIEH3MOHHBIM WJIM CBOOOHBIM
OpOrpaMMHBIM  00€CIEYEHHEM, COOTBETCTBYIOLUM pasfeiaM MporpaMMbl U
NOJKJIIOYEHHBIM K ceTH Internet u cpeacTBaMu BbIBOA 3BYKOBOM MH(pOpMAIINK;

—  KOMIUIEKT y4eOHO-HarIsJHbIX TOCOOUI;

—  IPUHTEP.

Texnunueckue cpeacTBa 00ydeHUS:
—  MYJIbTUMEIUANPOCKTOP;

—  DKpaH.

Nudopmanuonnoe odecrneyeHne 00y4eHus:

OCHOBHbBIE HCTOYHHUKHU:

1. Pymutuc, I'. E. Xwmumsa. 10 kmacc: y4eOHHMK s oOmieoOpa3oBar.
opranuzanuii: 6azoBeiii ypoBens/ I'. E. Pymasutuc, ®. I'. ®enpaman. - 7-¢ uzd. -
Mockaa : [Ipocsemenue, 2020. - 224 c.

JlonoJIHUTENbHBIE UCTOYHUKH:
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2. Pymutuc I'. E., ®enpaman @. I'. Xumus. 10 knacc [Tekct] : yueOHUK
Ui obOmieoOpazoBaT. opraHu3aiuii: 0a30Bbld M yrayo6n. YpoBHu. MockBa
IIpocsewmenne, 2016.

3.  Eropos A. C. Penerutop no xumuu .- PoctoB u/J1: ®enukc, 2010.- 762 c.

4. PynmaxoBa A.A., COOpHHMK »5K3aMCHAIIMOHHBIX 33/ad 10 XHUMHH C
pemienueMm OI'D u EI'D.- MockBa: Xut — knura, 2019. — 704 c.

DIEKTPOHHBIE PECYPCHI:

5.  Epaunoe okHO jocTyma K 00pa3oBaTelibHBIM pecypcam. Pexxum pocrtyrma:
http://window.edu.ru/

6. MunuctepcTtBo 00pazoBanus U Hayku PO OI'AY «OUPO» . Pexum
noctymna: http://www.firo.ru/

7. llopran —BceoOy4. crnpaBoyHO- MH(POPMALMOHHBIIA 00pa30BaTENbHbIN
caliT, eauWHOe OKHO JocTyma K oOpa3oBaTenbHBIM pecypcam. Pexum nocryma:
http://www.eduall.ru/

8. Epuwnas komnexkuus LIOP: Ilpeamernas kosekuus «Xumus» . Pexum
noctymna: http://him.1september.ru

9.  OtxkpsiThiit KOMUTEMK: Xumus. Pexxum nocryna: http:// wwwhemi.nsu.ru

10. Poccuiickast anmekTpoHHas mikoia. Pexxum noctyna: https://resh.edu.ru

11. Xumunueckuii rnopTas. Pexum JOCTyIa: ChemPort.Ru
http://www.edu.yar.ru/russian/cources/chem

Y4eHHMK MOJyYUT BO3MOKHOCTh HAYYUThCSH:
— OOBSCHATH B3aMMHOE BIIMSIHUE aTOMOB JpYr Ha Jpyra U Ha CBOMCTBa
MOJIEKYJI B LIEJIOM;
— HW3TOTaBJIMBATh LIAPOCTEP>KHEBBIE MOJEIH MOJIEKYT;
— HaxoAuTh (HOpPMyITy BEIIECTBA M0 pe3yibTaTaM XMMHUYECKOTO aHaIN3a;
—  XapakTepH30BaTh HKOJOIMYECKUE AaCHEKThl J00bIYM, NepepadoTKu U
UCIIOJIb30BAHUS MOJIE3HBIX UCKOIIAEMBIX;
— COCTaBJATh TEHETUYECKUE PsAbl W OCYLIECTBIATH IPEBPALLEHUS B
LIEMOYKaX C MOMOLIbIO0 YPABHEHUN XUMUYECKUX PEaKLUi;
—  XapakTepHU30BaTh B3aUMHOE BIIUSHUE ATOMOB;
— COCTaBJISATh YPAaBHEHMSI pPEAaKIMU OKHUCIECHMs, OpOKEHHUS, THAPUPOBAHUS,
sTepeduKanuu;
— OOBACHATH aMPOTEpHBIE CBOMCTBA aMUHOKHUCIIOT;
— OOBSICHATH CTPOEHUE NENTUIHON CBSI3U.
DopMBbI KOHTPOJIA:
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— IHCbMCEHHBLIU
IpaKkTHYeCcKue padoThl.

Pa3padoryuk:

T'AIIOY HAO «YMK»

(MecTo paboTHhI)

U YCTHBIA ONpPOC, TECTUPOBAHHUE,

IpCroaaBaTciib

CaMOCTOATCIIbHBIC H

A.A. JlyHaeBaBa

(3aHMMaemasi 10HKHOCTD)

(vHUTIMATBI, (haMUITHS)
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