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1. OBIIASA XAPAKTEPUCTUKA TIIPUMEPHOH PABOYEM
ITPOI'PAMMUBbI OBIIEOBPA3OBATEJBHOU JANCHOUIIJIMHBI
«XHUMMUSA»

1.1. MecTto aMcUMIUIMHBI B CTPYKType 00pa30oBaTeJIbHOM NMPOrpamMMbl
C110

OOmeoOpa3oBarenpHas JUCLUILUIMHA «XUMUS» SBISETCS 00s3aTENbHOM

4acThlo  00IE00pa30BATENLHOTO IMKIAa 00pa3oBaTEIbHOM MpOrpaMMbl B

cootBercTBUM ¢ PI'OC CIIO mno cnemuanbHoctu 38.02.08 Toprosoe jero.

[lpuknagHo¥ MOmynb BKIOYaeT paszaen 8§ «Xumus B ObITY U
MPOM3BOJCTBEHHON JEATEIBHOCTA YEJIOBEKa», KOTOPBIA peau3yeTrcsi g BCEX
npodeccuil/cnenuaTbHOCTe  METOJIOM  PEIIeHUsT  KEHCOB, CBS3aHHBIX C
DKOJIOTMYECKON  O€30MacHOCThI0 M OIIGHKOM  TMOCHeACTBUN  OBITOBOM U
MPOU3BOJICTBEHHON  JIESITEIBHOCTH, COOTBETCTBYIOLIEH OTpacisaM Oyayuien
poeCcCHOHATILHOM IESITEIbHOCTH 00YJarOIIUXCsl.

1.2. Hean u muiaHupyemMble pe3yJbTaThl 0CBOCHUS JUCUUIINHBI

1.2.1. lesu u 3a1a494 TUCHUTIMHBI

ConepxaHue MporpamMmbl 00IIe00pa30BaTEIIbHOM JAUCITUILINHBI « XUMHUSI»
HAMpaBJI€HO HA TOCTHKEHUE CICAYIOINX HeJIel:

- dbopMuUpOBaHHE CHUCTEMBl XUMHUYECKHUX 3HAHUW KakK BaKHEUIIeH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KAPTHUHBI MHPA, B OCHOBE KOTOPOM JIEXKAT
KJIIOUEBBIC TOHATHA, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUM XHUMHHU, OCBOCHHUE
s3bIKa HAyKH, YCBOCHHE W IIOHUMAaHHUE CYIIHOCTH JOCTYIIHBIX OOOOIIECHUMN
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOPUEHM HMX pPa3BUTUSA U
CTAHOBJICHUSI;

— dbopMupoBaHUE W PA3BUTHE MPEJCTABICHHI O HAyYHBIX METOJax
MO3HAHUSI BEUIECTB M XMUMHUYECKHX PEAKLHM, HEOOXOIUMBIX JJIsi TPHUOOPETEHUS
YMEHHI OpUEHTHPOBATHCS B MHUPE BEHIECTB U XMMHUYECKUX SIBIICHHM, UMEIOIINX

MECTO B IIPUPOJIE, B IPAKTUYECKON U TTIOBCEIHEBHOMN KU3HU;



- pa3BUTHE YMEHUU U CHOCOOOB JAESTEIbHOCTH, CBSA3AHHBIX C
HaOMIOZICHUEM U OOBSICHEHHEM XHMHYECKOTO OJKCIIEPUMEHTa, COOJIIOJICHUEM
paBuJl 0€3011aCHOTO OOpaIeHUs C BEIICCTBAMM.

3aiauu TUCUMILIUHBI:

1)  cdopmupoBarh IMOHUMAHUE 3aKOHOMEPHOCTEM MPOTECKAHUS
XUMUYECKHUX TMPOIIECCOB U SBJICHUU B OKpYKAlOIIEeH cpese, a TakKe UX CBSI3b C
LIEJIOCTHOM HAy4YHOW KapTUHOM MUpa U APYTMMH €CTECTBEHHBIMU HAYKaMHU;

2)  pa3BUTb YMEHHUS COCTaBJISATH (POPMYINIBI HEOPTaHMYECKUX U
OpraHUYeCKUX BEIIECTB, YPABHEHUS] XUMHUYECKUX PEAKIIMM, OOBSICHITh UX CMBICT,
HMHTEPIPETUPOBATH PE3YJIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3)  cdopmupoBaTh HABBIKM MPOBEACHHUS MPOCTEHIINX XHUMHYECKUX
AKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIIOJICHHEM TIpaBui 0€30IacHOro
oOpaleHus ¢ BEIecTBaMu 1 JIa0OpaTOpPHBIM 000PYI0BAHUEM;

4)  pa3BUTh yMEHHUA HAXOJUTh, AaHAJIU3UPOBATH U HCMOJIb30BAThH
MHPOpMAIIMI0O XUMHUYECKOTO XapakTepa U3 pPa3JuyHbIX HUH()OPMAIIMOHHBIX
MCTOYHUKOB, BKJIIOYasl YYEOHYIO JIUTEpaTypy, HaydHble MyOIUKAIIMK U UHTEPHET-
pecypchl;

5) chopMUpOBaTH yMEHHUS IIPOTHO3UPOBATH  IIOCIEJACTBHS  CBOCH
JESATENBbHOCTY W XUMHUYECKUX TMPUPOJHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX
MPOIIECCOB, YUUTHIBASI BO3MOKHBIE SKOJIOTUYECKHUE U COLIMAIbHBIE BO3JICHCTBUS;

6)  chopmupoBaTH MOHWMAHHWE 3HAYUMOCTH JOCTIDKCHHH XHUMHYECKOU
HAayK U TEXHOJIOTHUH MJi1 pa3BUTHUS COIMATIBLHON M MPOU3BOJCTBEHHOM cdep C
YMEHHEM MPUBOAUTH MIPUMEPHI UX MPUMEHEHHUS B Pa3IUYHBIX c(Pepax KU3HHU.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHUSI 001Ie00pPa30BaTEIbHOM
aucuIIMHLI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHne 001e00pa3oBaTeNibHas TUCIUILINHA « XUMUD» UMEET MIPU
dopmupoBanuu u pazsutun OK 01; OK 02; OK 04; OK 07 u IIK 2.3,
npeacrasiieHHbIX B akTyann3npoBaHHbIXx PI'OC CIIO no cnenmansHocTH 38.02.08

Toprosoe neino.



Koau

Ilnanupyemble pe3yabTaThl 0CBOCHHS IV CHUNIHHBI

HAUMEHOBAHHE

(popmupyembIx Oo0mme JAucumMiinHapHbie

KOMIIeTeHII i
OK 01. JINYHOCTHBIE Pe3yJIbTAaThl JOJKHBI OTpPaxkaTth B | JUcHMIVINHAPHBIE Pe3yJIbTATHI J0:KHbI OTPAKATh:
Bribupath YacTH: IIP6 01. cdhopMHPOBAHHOCTh TMPEACTABICHUN: O XHUMHYECKOM
CIOCO0bI TPYAOBOr0 BOCIIMTAHHUS: COCTaBJISIIOLIEH €CTECTBEHHOHAY4YHOM KapTHHbI MMpa, pOJIM XMUMHUHU B
peueHus 3ana4y — TOTOBHOCTb K TpPyAy, OCO3HAaHHME IIEHHOCTH | TO3HAHUU SBJICHUI IPUPOJIBI, B GOPMUPOBAHUHU MBIIIICHHS U KyJIbTyphl
npodeccuoHaIbH MacTepCTBa, TPYAOII00UE; JUYHOCTH, €€ (YHKIHMOHAJIBHOH T'PaMOTHOCTH, HEOOXOTUMOHN st

o JACATCIIbHOCTH
IMPUMCHUTCIILHO K
Pa3JIMIHBIM
KOHTCKCTaM

TOTOBHOCTD K aKTUBHOM JIESITENNLHOCTH
TEXHOJIOTHYECKON " COIATLHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIUUPOBATH,
IJITAHUPOBATh M CAaMOCTOSITEILHO  BBITIOHATH
TaKyI0 JIeITeIbHOCTb;

— HHTEepec K pa3INYHBIM chepam
npodecCUOHATILHOMN 1eATEIEHOCTH.

MertanpeameTHble pe3yJIbTaThl HOJIKHBI
0TPAKATH:

Osiagenue YHHBepCaJbHbIMU Y4eOHbIMHU
MO3HABATEJbHBIMH ACHCTBUAMM:

a) 0a3oBbIe JIOTHYECKHE e CTBHS:

—  CaMOCTOATEJIBHO (bopmynupoBaTh u

aKTyaJM3UpOBaTh MPOOJIEMY, pacCMAaTpPUBATh €€
BCECTOPOHHE;

yCTAHABJIMBATh CYIICCTBEHHBIH MPHU3HAK WU
OCHOBAaHUA IJId CpaBHeHI/Iﬂ, KHaCCI/I(bI/IKaHI/II/I 158
00001ICHHS;

ONPENENIATh LEMH JCATSIILHOCTH, 3ajaBaTh
mapaMeTpbl U KPUTEPUHU MX JTOCTHKEHUS;
BBISIBJIATh 3aKOHOMEPHOCTH M TNPOTHUBOPEYHUS B
paccMaTpPUBAEMBIX SABJICHUSX;

BHOCHTh  KOPPEKTHBBI B JIE€ATCIBHOCTD,
OLICHUBATL COOTBETCTBHUC pe?)yJIbTaTOB OeiIAaM,
OLICHUBATh PUCKH MTOCJICICTBUI JCATEIbHOCTH.

pelieHusl TPAKTUYCCKUX 3a7a4 W DKOJOTMYECKH OOOCHOBAaHHOTO
OTHOUIEHUS K CBOEMY 3JI0POBbIO, B TOM YHCIIE C TOMOUIBIO MPABUIILHOTO
MUTaHUS, U TIPUPOTHOM cpefie;

IIP6 02. BnageHue CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPasi BKJIIOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATHS  (XMMHYECKHUH  JJIEMEHT,  aToM,
JJIEKTPOHHAST 000JI0YKa aroMma, S-, p-, d-dJEKTpPOHHBIC OpOUTAIH
aTOMOB, HWOH, MOJEKYyJla, BaJlEHTHOCTh, JJEKTPOOTPHUIIATEIHHOCTD,
CTENEHb OKHCIICHUs, XUMHUYECKas CBs3b, MOJb, MOJIIpHAas Macca,
MOJISIDHBIH  00BEM, YTJICPOIHBIM CKeJeT, (yHKIHMOHAJIbHAs TPYIINa,
pagukan, W30Mepusi, H30MEpbl, TOMOJIOTMYECKUU psil, TOMOJOTH,
YIJICBOJIOPOBI,  KHUCIOPOA- W a30TCOACpXKAIIHEe  COSAMHEHUS,
OMOJIOTMYECKH aKTUBHBIC BEIIECTBA (YTIIEBOJBI, YKUPBI, OCIKH), TOJIS UX
colepKaHUsiT B TMPOJOBOJLCTBEHHBIX TOBapax, MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BCHO, BBICOKOMOJIEKYJIIPHBIE COCIIMHCHMS,
KpUCTaJUTHYECKas pemieTka, THIIBI XUMHYECKHUX peakiuit
(OKHCITUTENTbHO-BOCCTAHOBUTEIIbHBIE, 3K30-H SHIO0TEPMUYECKHE,
peakmuy HOHHOTO OOMEHa, IPOUCXOMSIINE TIPH HEMPaBUILHOM
XpPaHEHUH MPOJAOBOJIBCTBEHHBIX M HEMPOJOBOJBCTBEHHBIX TOBapax),
pacTBop, 3JICKTPOJIUTHI, HEDJICKTPOJIUTHI, AIEKTPOJIUTHYCCKAS
JUCCOIIMAIIUS, OKHCIUTEIh, BOCCTAHOBUTEINb, CKOPOCTh XHMHUYECKOU
peakIuy, XUMHYECKOEC paBHOBECHE), TEOPHUHM U 3aKOHBI (TEOpHs
XMMHUYECKOTO CTpOEHHs opraHnuuyeckux BemectB A.M. byrtieposa,
TEOpHs AJIEKTPOIUTUYECKON NUCCOLMAlUU, TTepuoauyeckuit 3akon . 1.
MenneneeBa, 3aKOH  COXpaHEHHUSI  MacChl),  3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMUH, (DAKTOJIOTHUECKUE CBEJICHUS O CBOMCTBAX,
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0) 0a30BbIE HcCIeN0BaATEIbCKIE TeHCTBUSA:

BJIQJICTh HABBIKAMH Yy4YeOHO-HCCIICIOBATEIHLCKOM
U TPOCKTHOW  JCSITEIbHOCTH,  HaBBIKAMHU
paspenieHus mpooem;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBS3H U
AKTYAJIM3UPOBATh 3aJldavy, BbIABUTATb THUIIOTC3Y
€e  PpeUIeHWs, HaXOAWUTh apryMEHTHl  JUIs
JI0Ka3aTeNIbCTBA CBOUX YTBEPXKICHHMA, 3a7aBaTh
napaMeTpbl U KPUTEPUH PEIICHUS;
AHAJTM3UPOBATh IOJNyUYCHHBIC B XOJE PEUICHHUS
3aga4u pe3yJibTaTbl, KPUTUYCCKHU OLCHHUBATH HUX
JOCTOBEPHOCTh, MPOTHO3UPOBATh HM3MCHCHHUE B
HOBBIX YCJIOBUAX;

YMETh MEPEHOCHUTh 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH.

cocTaBe, TOMYYEHUHM H OE30MacCHOM HCIOJIb30BAaHUU BaKHEUITHX
HEOPraHMYECKUX W OPraHWYeCKUX BEIIECTB, COJEpPXKAIIUXCS B
MPpOAOBOJIbCTBCHHBIX u HCIIPOAOBOJILCTBCHHBIX TOBapax, n ux
MpeBpalieHU MpU HECOONIOIEHNH TPaBWI UX XpaHEHUs B OBITY H
MPaKTUYECKOU JIEATEIbHOCTH YETIOBEKA;

ITP6 03. chopMUPOBAaHHOCTH YMEHHI BBISBIIATH XapaKTEPHbBIC TPU3HAKH
U B3aMMOCBA3b H3YUCHHBIX HOH?ITI/II\/'I, NPUMCHATH COOTBCTCTBYIOIIUC
MOHSTHUSL TPU ONHMCAHUU CTPOEHUS U CBOMCTB HEOPraHWYEeCKUX H
OpraHu4YCeCKUX BCUICCTB, COACPIKAIIUXCA B IIPOAOBOJBCTBCHHBIX U
HENpPOJOBOJILCTBEHHBIX ~ TOBapaXx, W HMX MpeBpallleHuil  mpu
HGCOGJIIOI[CHI/H/I mpaBuJI ux XpaHCHUA, BBIABJIISATH B3anMOCBA3b
XUMHUYECKUX 3HAHUM C TOHATHSMH U TPEACTABICHUSMU JPYTUX
CCTCCTBCHHOHAYYHLIX NPCIMCTOB,

ITP6 04. chopMUpPOBAaHHOCTHL YMEHHH HCIOJb30BaTh HAUMEHOBAHUS
XUMUYECKUX COCIMHEHHM MEXIYHApOJHOTO COI3a TEOPETHUYECKON M
MPUKIATHON XMMHUHM U TPUBHAJIbHBIE HA3BaHMsI Ba)KHEHIIMX BEIIECTB
(oTurneH, aneTwieH, HIepuH, (eHon, dopManbIerua, YKCyCcHas
KHUCIIOTa, TJIMIUH, YTapHbIM ras, yrieKucibli ra3, aMMHakK, ramieHas
HU3BCCTh, HCralcCHas HU3BCCTb, IMHUTHCBAA COJa H I[pyFI/IX), COCTAaBJIAATH
(GbopMyJIbl HEOPraHMYEeCKMX U OPraHu4YecKUX BELIECTB, YpPaBHEHHUS
XUMHUUYECKUX pEaKUUid, B TOM YHCIE PEAKUHUH, NPOUCXOIAIINE IPHU
HENPaBUJIbLHOM XpaHEeHUHU MIPOJIOBOJIBCTBEHHBIX u
HCMMPOAOBOJILCTBCHHBIX TOBApPOB, OGLHCHHTB HUX CMBICII; IOATBCPIKIATH
XapakTepHble XHMHYECKHE CBOICTBA BEIIECTB COOTBETCTBYIOIIMMHU
JKCIIEPUMEHTAMMU U 3aIUCAMU YPABHEHUN XUMUYECKUX PEAKLUH;

IIP6 0S. chopMupOBaHHOCTh YMEHUHN YCTaHABIMBAThH MPUHAICKHOCTD
HU3YUYCHHBIX HCOPTraHNYCCKUX U OPraHUYCCKUX BCIICCTB, COACPKAIIUXCA
B MPOJOBOJBCTBEHHBIX U  HENPOJOBOJBCTBEHHBIX  TOBapax, K
OINpEeJIEJICHHBIM KJIacCaM U IPYIIIaM COCIUHEHUMN, XapaKTepU30BaTh UX
COCTaB M BAKHEWIIIE CBOMCTBA; ONPEEIATh BUABl XUMHUYECKUX CBSI3EU
(koBayieHTHasi,  HMOHHAsl,  METAJUIMYECKas, BOAOPOJHAs),  THUIIbI
KPUCTAJJTMYECKUX PEHIETOK BEIIEeCTB; KJIACCU(PUIUPOBATH XUMUUYECKHE
peakiuy;
IIPo 07.

chOpPMUPOBAHHOCTh YMEHUH TPOBOAUTH pacueThl IO
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XUMHUYECKUM (opMylaM ¥ YpaBHEHUSM XHMHUYECKHUX peakuuil c
UCIOJIb30BaHUEM (PU3UUECKUX BEIMUYUH, XapaKTEPU3YIOIINX BEILECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpPMaJbHbBIE YCIOBHS)
ra3oB, KOJIMYECTBA BEILIECTBA; HCIIOIb30BATh CUCTEMHBIC XUMUYECKHE
3HAHUA JUIS IPUHATUS PELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX,

CBsA3aHHBIX C BE€IIECCTBaAMU B IMPOAOBOJIBCTBCHHBIX n
HCTIPOAOBOJIbCTBCHHLIX TOBAPAX U UX MPHUMCHCHUCM;
OK 02. JIMYHOCTHBIE Pe3yJbTAaThl J0JKHBI OTpa:kath B | ucumnimHapHbie  (nmpeaMeTHble) pe3yjbTaTbl M JA0JKHBI
Hcnonns3oBaTh qacTu: oTpakaThb:
COBpPEMCEHHBIC HECHHOCTH HAYYHOI'0 MO3HAHUSA: I1P6 06. BJIaACHUEC OCHOBHBIMHM MEC€TOAAMHU HAYYHOI'O ITIO3HAHUA
CPEICTBA IIOUCKA, | — Cc(HOPMUPOBAHHOCTh MHMPOBO33pEHHs], | BELIECTB Y  XMMHUYECKMX SBJICHMH (HAOIIONEHHME, HU3MEPEHHE,
aHaJlu3a 1 COOTBETCTBYIOIIIETO COBpPEMCHHOMY YPOBHIO | OKCIICPUMCHT, MOACINPOBAHUC, B TOM YHUCJIC COCIUHCHHUH,
HHTCPIIpETAalN Pa3sBUTHA HAYKU U O6H_ICCTBCHHOI71 IMPAKTHUKHU, SABJIAIOIIUMHUCA 51041 HaxogamuMucs B MMPOAOBOJIBCTBCHHBIX u
uH(pOopMaIuu U OCHOBAHHOTO Ha JIAajore KyJBTYp, | HEIPOJOBOJIBCTBEHHBIX TOBApaXx);
UH(POPMAITMOHHBI CIIOCOOCTBYIOIIErO 0co3HaHui cBoero mecra B | IIP6  07. chopMHPOBaHHOCTE yMEHHMH HPOBOJAMTH PAacyeThl IO
€ TCXHOJIOTHH IJIA IMOJIMKYJIBTYPHOM MHPCE; XUMHUYCCKUM q)opMynaM N YPaBHCHUAM XHMHUYCCKHUX peaKHI/Iﬁ C
BBITIOJTHCHHUA — COBEPIICHCTBOBaHUE I3bIKOBOM U 4UTaTEJIbCKOM | UCIIOJIB30BAHNEM (1)I/I3I/I‘-I€CKI/IX BCJIMYHMH, XapaKTCPU3YIOIINX BCUICCTBA C
3a1a4 KYJILTYpBI KaK CPEJICTBA B3aUMOJEHCTBUS Mexky | KOJHYCCTBCHHON CTOPOHBI: MAcChl, o0bemMa (HOpMaJbHBIC YCIIOBHSI)
HpO(bGCCI/IOHaJIBH JIFOABMHU Y IO3HAHUSA MUpa. ra3oB, KOJIHMYCCTBA BCHICCTBA, HMCIIOJIB30BATh CHCTCMHBIC XHMHUYCCKHUC

o JACATCIIbHOCTH

MeTanpeaMeTHble pe3yJabTaThl JMOJIKHBI
OTPaXkKaTh:
OsJajienue YHUBEPCAJIbLHBIMH Y4eOHBIMH

MO3HABATEJbHBIMHU ACHCTBUAMM:
B) padorta ¢ nngopmanmei:

BJIa/IETh HABbIKAMU IOJY4YEHHUS HMHPOpPMALUHU U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEJIBHO
OCYIIECTBIAATh IIOUCK, aHAIM3, CUCTEMATU3ALHIO
U MHTEpIpeTanuio HHGPOpMALMU  PaA3THUUYHBIX
BUJIOB U (DOpM IpeicTaBICHUS;

co3/laBaTb TEKCTHl B Ppa3IM4YHBIX (opMmaTax ¢
y4eTOM Ha3HaYeHHs HWHPOPMALUU € LEJIEBOM

3HAHUS JUISl IPUHSATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHSX,
CBSI3aHHBIX c BEIICCTBAMH B MIPOJIOBOJIHCTBEHHBIX u
HETPOJIOBOJIBCTBEHHBIX TOBapaxX U MX MPUMECHECHUEM;

IIP6 08. chopMUPOBAHHOCTH YMEHUW IIAHHUPOBATH W BBIMOIHSITH
XHUMUYECKHI IKCIEPUMEHT (TIPEBPAILICHUS OPTaHUYCCKUX BEIIECTB TPHU
HAarpeBaHWM, TMOJY4YCHHE OTWICHa W U3YYCHHE €ro CBOWCTB,
Ka4eCTBEHHBIC PEaKIMM Ha allbJCTHJIbI, KpaxMmall, YKCyCHYIO KHUCIIOTY,
KaK MPOJOBOJBCTBEHHBIX MPOJIYKTOB; JeHATypamus OCJIKOB TpH
HarpeBaHWU W Jpyrux (PakTopax, B TOM YHCIEC TPU HEMPABUIBHOM
XpaHEHUU OCIIKOBBIX MPOJYKTOB, I[BETHBIC PEAKIIUU OCIKOB; MIPOBOANTH
peakiuu HOHHOTO OOMEHa, OMpEeNesATh CPeay BOIHBIX PACTBOPOB,
KaueCTBEHHBIC PEaKIMH Ha Cyib(aT-, KapOOHAT- U XJIOPUA-aHUOHEI, Ha

AyJUTOpUH, BHIOMpas ONTHMAIbHYI0 (opmy | KATHOH aMMOHHMA; pPemiaTh OKCIEPUMEHTATBHBIC 33/[a4M TIO TeMaMm
n " n "
IIPEICTABICHNUS 1 BU3YaIIN3aLIHIL; Meramisl" u "Hemertaiibl") B COOTBETCTBUU C MPAaBUJIAMU TEXHHUKHU
—  OUEHMBAThH  JOCTOBEDHOCTb,  JIETHTHMHOCTD Oe3omacHOCTH Tpu oOOpallleHud C BeUleCTBaMH U JIaOOpaTOPHBIM
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uHpOpMallUK, €€ COOTBETCTBHE IIPAaBOBBIM U
MOPaJIbHO-3THYECKUM HOPMaM;

— BIAJETh HAaBBIKAMU pACIIO3HABAHUS W 3aIUTHI
uHpopManuu, WHPOPMAIMOHHON OE€301MacHOCTH
JMYHOCTH.

o0opyioBaHuEM; MPEACTABIIATH pe3yJIbTaThI XUMHUYECKOTO
SKCIIEpUMEHTa B (JOpME 3aIllMCU YPAaBHEHUN COOTBETCTBYIOIINX PEAKIIHiA
1 GOpMYJIUPOBATH BBHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

IIP6 09. chopMUPOBAHHOCTh yMEHHUS aHAIM3UPOBATh XHWMHUYECKYIO
MHPOPMALINIO, TIOTYYaeMyI0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MAaCCOBOM
nHpopmaruu, cetb UHTEpHET U ApyTHE), B TOM YHCIIe WHPOPMALIUIO O
NPOAYKTAX NHUTAHUA U XUMHWYCCKHUX COGHHHGHHﬁ, HaxXoAIINXCs B HUX.

OK 04.

D¢ dexTrBHO
B3aUMO/IeHiCTBOBA
Tb U paboTaTh B
KOJIJIEKTUBE U
KOMaHJIe

JInyHOCTHBIE pe3yJbTAaThl JOJKHBI OTPAXKATH B

YyacTu:

rpa:kIaHCKOr0 BOCIMTAHHUS:

— TOTOBHOCTb BECTH COBMECTHYIO JIEATEIILHOCTH B
MHTEpECcax rPaKTaHCKOTO 0OIIEeCTBa;

— YMEHHE B3aHMOJCICTBOBATh C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUH C X (QYHKIUIMHU U

Ha3HA4YEHUEM.
MeTanpeameTHble pe3yabTaThl HAOJIZKHBI
0TpaXkaTh:

Osaanenue YHUBEPCAJIbHBIMH

KOMMYHHKATHUBHBIMHM /Ie/iCTBUSIMH:

0) coBMecCTHas1 1eSITeJIbHOCTD!

— TOHMMaTh ®  HCIOJb30BAaTh IPEUMYIIECTBA
KOMaHIHOW ¥ MHIUBUIYaIbHOU pabOTHI;

— TpUHUMATh 1[I COBMECTHON JI€ATEIbHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBAThH JIEHCTBHS
10 €€ JOCTHXKCHHIO: COCTaBJIATh IJIaH JCHCTBHUMH,
pacmpenenarb  poJM € YYETOM  MHEHUH
YYaCTHUKOB OOCYXKIAaTh Pe3yJbTaThl COBMECTHOM
paboTHI.

OBjaieHHe YHHMBEPCAJBHBIMHM PeryJssTHBHBIMH

JeHCTBUSIMH:

r) NpUHATHE ce0sl M APYTUX JIIOJdei:

— TPUHUMATh MOTUBBHI U apTYMEHTHI JPYTUX JIFOACH
IIPU aHAJIM3€ PE3YJIbTATOB JIEATEIbHOCTH;

— TOpU3HABAaTh CBOE MPABO M MPABO APYTHX JIIOAEH

JAucnunianHapupie  (IpeaMeTHbIe) Pe3yJbTATbl M JOJLKHBI
0TpPaXKaTh:

IIP6 08. chopmMupoBaHHOCTH YMEHHMH IUTAHHUPOBATH M BBHIIOJHATH
XUMHUYECKUN SKCIIEPUMEHT (IIPEBPALEHUS] OPraHUYECKUX BEILECTB IIPU
HarpeBaHWM, TMOJY4YeHHE OTWJIEHa W U3Y4YeHHE €ro CBOWCTB,
KAaueCTBEHHbIE PEAKIMM Ha albJErH/bl, KpaxMmall, YKCYCHYI KHUCIOTY,
KaK TPOJIOBOJLCTBEHHBIX TMPOJIYKTOB; JEHATypalus OCJKOB IMpH
HarpeBaHWu W Jpyrux (axkTopax, B TOM YHCIE NPU HEMPABUIBHOM
XpaHEeHUU OENIKOBBIX MPOAYKTOB, I[BETHbIE pEaKIUU OEIKOB; MIPOBOAUTD
peakiu HMOHHOrO OOMeHa, OMpeNeNsiTh CPeoy BOIHBIX PACTBOPOB,
KaueCTBEHHbIC PeaKIMK Ha CyibdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHUOH aMMOHUS; pellaTh JKCIEPUMEHTAJIbHBIE 3aJaud [0 TEeMaM
"Metambl" u "HemeTtayiiel") B COOTBETCTBUU C TpaBUJIAMU TEXHHUKH
0e30macHOCTH TpH OOpalIeHHH C BEIIECTBAMH U J1a0OPaTOPHBIM
o0opyi0BaHuEM; MIPEJICTaBIATh PE3yNIbTATHI XUMHUYECKOT0
HKCIIEpUMEHTa B (hOpMe 3aIHCH YPaBHEHHH COOTBETCTBYIOIINX PEaKIUii
1 GOpMYJIMPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;




Ha OIINOKH;
— pa3BHUBaTh CIOCOOHOCTH
MO3MIIMH JIPYTOTO YETOBEKa.

noHnMar MHUp C

OK 07. JIMYHOCTHBIE Pe3yJbTAaThl J0JIKHBI OTpaKkarh B | [(ucuunimvHapHbie  (mpeaMeTHble) pe3yjbTaTbl M JAOJKHbI
ConeiicTBOBaThH YacTH: 0TpakKaTh:
COXPAHEHUIO JKO0JIOTHYECKOr0 BOCIIMTAHMSA: IIP6 01. cpopMUpOBAaHHOCTH MPEJICTABICHUM: O XHUMHUYECKOU
OKpYIKarouen —  cOPMHUPOBAHHOCTh HKOJOTUYECKOW KYJIBTYPhI, | COCTABIIAIOIIEH €CTECTBCHHOHAYYHOM KapTUHBI MHUpA, POJIM XMMHUHU B
Cpcanl, IIOHMMAHUE BJIIUSIHUA COIIUAIBHO-OKOHOMHNUYECKNX | IIO3HAHHNHU SIBJIEHUU pupoarl, B q)opMI/IpOBaHI/II/I MBIINIJICHUSA U KYJIBTYPBI
pecypcocOepexeH OpPOLECCOB  HA  COCTOSHME INPHUPOAHON M | IMUHOCTH, €€ (YHKLIMOHAJIbHONW TI'paMOTHOCTH, HEOOXOIUMOW i
W10, IPUMCHATH COLIMaIbHOMU Cpenabl, OCO3HaHHC rI00aJIbHOrO | PEIIEHU IPAKTHYECKUX 331a4 U IKOJOTHYECKU 000CHOBAaHHOTO
3HaHUS 00 XapakTepa dKOJIOIHYECKHX PoOIeM; OTHOILIEHUS K CBOEMY 3/I0POBBIO, B TOM YHUCJIE C IOMOLIBIO IPAaBUIIBHOTO
H3MCHCHHH — IUIAHUPOBAHUE M OCYIIECTBJIEHUE JCHUCTBUU B | IUTAHUA, U IIPUPOJHOM CpeENE,;
KJIuMara, OKpy’Kaloliel cpege Ha ocHose 3Hamus neneit | [IP6  10. c(OpMUPOBAHHOCTh YMEHHUH cOONMOaTh MpaBUia
IMPUHIUIIBL YCTOﬁqHBOFO pa3BUTHUS YEIIOBEYECTBA; OKOJIOTHYECKH IICJ'ICCOO6p33HOFO IIOBCJACHHUSA B 6I)ITy u Tp}’JIOBOI\/’I
OepexIINBOTrO — AKTHBHOE HEIPHUATHE IEHCTBUH, NpHHOCAMHX | ACATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbA M OKpyKaroleun
MIPOU3BOJICTBA, Bpe OKpYKaromeii cpese; MPUPOJHON CpEJibl; YUYHUTHIBATh OMACHOCTh BO3JCHCTBHS Ha >KHUBBIE
3¢ HeKTHBHO — yYMEHHC IPOTHO3UPOBaTh  HeGrarompusTHple | OPTAHU3MBIL  ONPE/ICTCHHBIX BELIECTB, MOHUMAs CMBICI TOKA3aTels
JIIEUCTBOBATE B SKOJIOTMHMECKUE TIOCISACTBHS IPEANIPUHIMACMBIX MpEIEIbHON TOyCTUMONW KOHIEHTPALIUH.
Ype3BbIYANHbBIX JEHCTBUIA, MPEAOTBPAILATD HX.
CHTyanusx MeTanpeameTHbie pe3yJIbTaThI JOJIZKHBI
0TpakKaTh:
OBJagenue YHUBEPCAJIbHBIMHA Y4eOHbIMU
NO3HABATEJbHBIMHU AeHCTBUSMU:
B) pabora ¢ ungopmanueii:
— HCIONb30BaTh CpPENCTBA HH(DPOPMALMOHHBIX U
KOMMYHUKAIMOHHBIX TEXHOJIOTUA B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX u
OpPraHM3AIMOHHBIX 337ad C  COOJIOJCHHEM
TpeOoBaHu 3PrOHOMUKH, TEXHUKHU
0€30MacCHOCTH, TUTHEHBI, PECYpPCOCOEpeKeHUs,
IIPaBOBBIX M OJTUYECKUX  HOPM,  HOpPM
nHGOPMAIIMOHHON OE30MMACHOCTH.
IIK 2.3. HaBbiku: - BJAQJETh CHUCTEMOW TOHATHH: OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE
CosznaBathb - OCYIIECTBJICHHS KOHTPOJS Haj OOeCIeYeHHEM | PEakLUH, B TOM 4Yucie OpOXKEHHE, THUEHUE NMPOAYKTOB IHUTAHUS, KakK
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YCIIOBUS AJIsI
COXPaHHOCTH
KOJIMYECTBEHHBIX
Y KQ4eCTBEHHBIX
XapaKTePUCTHK
TOBapa Ha Pa3HbIX
JTamnax
TOBAPOIBMKEHUS
TOBapOB

ONTUMAJIbHBIX YCJIOBHUS XpaHEHUs M pealu3aluu
MOTPEOUTENHCKUX TOBAPOB;

nedeKToB, BBI3LIBAIOIIHX
YXYIIICHHE KAueCTBEHHBIX U  KOJIMYECTBEHHBIX
XapaKTEPUCTUK MOTPEOUTEIHCKUX TOBAPOB;

- pa3paboTKH MEPONPUITHH MO MPETYPEIKICHUIO
Y COKpAIICHHUIO TOTePb TOBAPOB.

YmMmenusn:

- yCTaHaBIHMBaTh U OOECIEeYUBATh ONTHMAJILHBIC
YCIOBHSL ~ XpaHEHHWs,  TPAHCIOPTUPOBAHUS U
peaM3aIyy MoTPpeOUTEILCKUX TOBAPOB;

- BBIBIATH Je(PEKTHl MOTPEOUTEIHCKUX TOBApPOB
P MPUEMKE, XpaHEHUU U peain3alliu;

- peallu30BBIBAThH MEpOIPUSITHS o
MPEeAYNPEKACHUIO U COKPAILICHUIO TIOTEPh TOBAPOB.
3HaHud:

- (QakTopoB, (GOPMUPYIOIIUX U COXPAHSIOIINX
KaueCTBO TOBAPOB;

- YCIIOBUM XpaHEHUs, TPAHCHOPTUPOBAHUSA W
peanu3anuy NoTpeOUTENHCKUX TOBAPOB;

Ne(heKTOB OTPEOUTEIHCKUX TOBAPOB TOBAPHBIX
MOTEPh U CIIOCOOOB MIX COKPAIICHHUS.

-  BBIIBJICHUA

OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakuuu, B CJIEZICTBUU
HEMPAaBUJIBHOTO XPAaHEHUS U TPAHCHOPTHPOBKH HPOJYKTOB MHUTAHUS,
KHUCJIOTHO-OCHOBHBIE PEAKIHMU, B TOM YHCIE POJIb KUCIOTHOCTU CPEbI
IPU XPAaHEHUU U TPAHCIOPTUPOBKE MPOAYKTOB IUTAHUSA; IpPaBUIIA
TOBapHOI'0 COCE/ICTBA; OMOJIOTMYECKU aKTHBHbIE BellecTBa (yIjeBoaax,
XKHpax, Oelkax W Jp.), B TOM YHUCIIC TpaBHJa XPAaHEHUS M CPOKH
TPAaHCIIOPTUPOBKM  BELIECTB  C  IOBBIIIEHHBIM  COJEpPKAaHUEM
OMOJIOTMYECKH AKTUBHBIX BEILECTB, TOBapHOE COCEJICTBO MpHU
TPaHCHOPTUPOBKE MPOAYKTOB; MblLIa, MpPaBHUIa TPAHCHOPTUPOBKH M
XpaHEeHUs MbUIA, MPOAYKTHl pacnaja MpH HENpaBUIBHOM XPAaHEHUH,
CKOpPOCTb peakluu, (pakTophl, YBEINUUBAIOIINE CKOPOCTh XUMUYECKUX
peaKIuii, B TOM YHCIIE MPOLIECCOB THUEHHSI U OPOKESHHUS;

- YMEThb ONpENENsITh BIMSHHUE T[OJMATWIEHa HAa  KadyeCTBO
TPAaHCHOPTUPOBKH  MPOAYKTOB  HHUTAaHUS;  COONMIOAATH  YCIOBHUS
TPAHCHOPTUPOBKH IMPOAYKTOB MHUTaHUS C OOJBIIMM COJEpKAHUEM
YTJIEBOJIOB, OEIIKOB, JKUPOB;

- opMUpOBaHNE MUPOBO33PEHHUS, B TOM YHCIIC O POJITH OPTaHHYECKOM
XMMHH B COBEPILIEHCTBOBAHUM JKCILTyaTalluy TPAHCIIOPTHOTO CPEACTBA,
B TOM YHCJIE€ YYaCTBYIOIIETO B TPAHCIIOPTUPOBKE IPOJAOBOJIBCTBEHHBIX U
HENPOJOBOJILCTBEHHBIX TOBAPOB; IIPABHJIA IKOJIOTUYECKU
1esecoo0pa3Horo NoBeACHYs B ObITY U TPYJIOBOW JESTEILHOCTH B
LIEJISIX COXPAHEHHUS CBOETO 37J0POBbs U OKPYIKAIOLIEH PUPOIHON
Cpe/ibl; OIaCHOCTh BO3ACMCTBUSI HA KUBBIE OPraHU3MBbl ONPEIEIIEHHBIX
BEIIIECTB, a TAK)Ke NaryOHOe BIMSHUE HA KHU3HEIEATEIbHOCTh KUBBIX
OpPraHM3MOB MPOYKTOB pacnaaa HeTAHbIX (ppakuuil aBTOMOOUIIS,
BJIMSIHAE TIPOJTyKTOB IIUTAHUSI HA OPIaHU3M YeJIOBEKa IpU
HENPAaBUJIbHOM TPaHCIOPTUPOBKE NPOAYKTOB IUTAHMSL.
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NuBapuaHTHBIE Le/1eBble OPUEHTHPbI BOCIIMTAHUSA BbIIYCKHUKOB
o0pa3oBaTeJbHOM OpraHM3anmnu, peajusywineil nporpammsi CI1O

IO

IesieBbIe OPUEHTHPHI

OB

ITaTpuoTHYecKoe BOCIUTAHUE

LIOIIB.2.

Co3Haromui TpUYacTHOCTh K MHOTOHAIIMOHAIBHOMY HapOIy
Poccuiickoit @eneparu, OTeuecTBy, 0OIIEPOCCHICKYIO
UJICHTUYHOCT.

IOTHB

JlyXOBHO-HpPaBCTBEHHOE BOCIIMTAHUE

LIOJIHB.5.

O6nanatomuii copMUPOBAHHBIMU MIPEACTABICHUSIMU O LICHHOCTH
Y 3HaYEHUU B OTCUCCTBEHHOU U MUPOBOU KYJIBTYPE S3bIKOB U
JUTEpaTypbl Hapo1oB Poccun

LHO®B

dusuveckoe BocnuTanue, opMupoBaHHe KYJIbTYPbI
310POBbs X IMOIMOHAJIBHOI0 0J1ar0NoJy4YHs

HO®B.3.

Bripakaromuii Ha mpakTHKE YCTAHOBKY Ha 3JI0POBBIN 00pa3
KU3HU (30pOBOE NMUTAHUE, COOJIIOICHUE TUTUCHBI, PEKUM
3aHATHI U OTIBIXA, PETYIAPHYIO (PU3UYECKYIO0 aKTUBHOCTB),
CTpPEMJICHHE K (PU3MUECKOMY COBEPIICHCTBOBAHMIO.

[HO®B. 4.

[IposiBisitouii CO3HATENBHOE U 0OOCHOBAHHOE HEMPUSITHE
BPEAHBIX MPUBBIYEK (KypEeHUs, YIIOTPEOIEHUS aIKOT OIS,
HapKOTHKOB, JIFOOBIX (POPM 3aBUCUMOCTEHN ), IECTPYKTUBHOTO
noBeJIeHusI B 00111ecTBE U ITU(POBOY cpejie, MIOHUMaHHUE X BpeJia
JUIsl PU3UYECKOTO U IICUXUYECKOTO 3/I0POBBSIL.

HOIITB

IIpodeccuoHaIbLHO-TPYA0BOE BOCIIMTAHUE

HOIITB.3.

Brrpaxarommii 0CO3HaHHYI0 TOTOBHOCTh K HEITPEPBIBHOMY
00pa3oBaHUIO U caM0O0Opa30BaHUIO B BRIOpaHHOM cdhepe
po(ecCHOHATBEHOM TSI TEILHOCTH.

[IOITB.4.

[Tonumaromuii cienupuky npopheccuoHanbHO-TPYI0BOM
JESITeIbHOCTH, PETYJIUPOBAHUS TPYAOBBIX OTHOIICHH, TOTOBBIN
YUUTHCS ¥ TPYIUTHCS B COBPEMEHHOM BBICOKOTEXHOJIOTHUIHOM
MHpE Ha 0J1aro rocygapcTna U o0IIeCTBa.

LIOIITB.6.

Oo6umanaromuii chopMUPOBAHHBIMHU MPEACTABICHUSAMHI O 3HAYCHHUH
Y IICHHOCTH BBIOPAHHOM MPOQECCUU, MPOSABIISIOIINNA YBaKEHUE K
cBoel npodeccuu U CBOeMY ITpo¢eCCHOHATEHOMY COOOIIECTBY,
MOI/ICP>KUBAIOIIUN TTO3UTUBHBIN 00pa3 U MPECTHXK CBOCH
npodeccruu B OOIIECTBE

1(0)) ]

IKOJOrHYeCcKoe BOCIUTAHUE

[HOSB.2.

Bripaxxaromuii 1edarenbHOe HENPUSATHE NEHCTBUIM, IPUHOCIIIUX
BpeEJl PUPOJIE, COACUCTBYIONIUN COXPAHCHUIO U 3AIUTE
OKPYKAIOIIEH CPEJIbI

LIODB.3.

[Tpumenstomumii 3HaHus U3 001Ie00pa30BaATEIBHBIX U
po¢eCCUOHATIBHBIX TUCITUILINH ISl pa3yMHOT0, OEPEKIMBOTO
IIPOM3BO/ICTBA U TIPUPOIOTIOIB30BAHUS, PECYPCOCOCPEIKCHUS B

ObITY, B MpohecCHuOHATBHOM cpesie, 00IEeCTBEHHOM MPOCTPAHCTBE.
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LOLHTI

HeHHOCTI/I HAYYIHOI'O NO3HAHUSA

[MOLIHIL.3.

JIeMOHCTPUPYIOIIHMI HABBIKU KPUTHIECKOTO MBIIIICHUS,
OTIpe/IeIICHNS JJOCTOBEPHOCTH HAYYHOU WH(OPMAITUH, B TOM YHUCIIC
B c(hepe nmpodeccuoHanbHOM AESITEILHOCTH.

HOLHILS.

Hcnonb3ytoumii COBpeMEHHbIE CPEeICTBA MOMCKA, aHATIN3a U
UHTEpIpeTauuu nHopmanuu, THGOPMAIIMOHHBIE TEXHOJIOTUU
JUISI BBITIOJTHEHUS 33]1a4 PO eCCUOHANTBHON IeATEIbHOCTH

HOLHIL6.

PazBuBaromuii ¥ NprUMEHSIONTUH HaBBIKU HAOIIOICHHUSI,
HAKOIUICHHS ¥ CUCTeMAaTH3aluH ()aKTOB, OCMBICIICHHS OIIBITA B
€CTECTBEHHOHAYYHON ¥ TYMaHUTAPHOU 00JIACTSX TO3HAHUSA,
HCCIISIOBATEIIbCKON M MPO(eCCHOHATBLHOMN ACATSIbHOCTH
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2. CTPYKTYPA U COJEPXKAHHUE OBIIEOBPA3OBATEJILHOM
JANCHUTIJIMHBI «XUMUSA»

2.1. O0beM JUCUMIJIMHBI U BUJbI Y4e0HOI padoThI

. O0beM B

Buna yueOHoii padboThl
yacax

O0bém o0pa3oBaTeIbHOM NPOrpaMMbl JUCHHUIIHHBI 72
Conep:xxanue y4eOHOro MaTepuasa 65
BT. U.:
TEOPETUYECKUE 3aHATHS 24
MPAKTUYECKUE 3AHATUSA 28
nabopaTopHbIC 3aHATHS 10
KOHTPOJIbHBIE pa0OTHI 3
IIpodeccuonanbHO OpMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHne 5
NMPHUKJIATHOT0 MOIYJIs1)
BT. U.:
TEOPETUYECKUE 3aHATHS 1
MPAKTUYECKUE 3AHATUSA 4
IIpomexyTounasi arrectanus (quddepeHITupOBaHHBIN 3a4ET) 2
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2.2. TemaTu4yeckuii JIaH M coiep:KaHNe IUCIUTIIUHBI

HaumenoBanue Conep:xxanue y4yeOHOro Mmarepuasa (0OCHOBHOE M MPO(eccCHOHAILHO OPUEHTHUPOBaHHOE), | O0béM | DopMupyemMbie
pa3iesioB U TeM JIA00pATOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOAYJIb 4YacoB | KOMIETCHIHH
1 2 3 4
Copep:xkaHue y4eOHOIr0 MaTepuaja 64
Pa3znen 1. Teopernueckne 0CHOBbI XUMUM 23
Tema 1.1. Coaep:xaHue y4eOHOr0 MaTepuaJia 4 OK 01
OcHOBHBIE XUMUYECKUE | XUMHYCCKHIA  37eMeHT. AToM. Slapo aroma, H30TOMNBL.  JJCKTPOHHAs  00OJIOYKa. I[IK 2.3
IOHATHA W 3aKOHBI, | DHEPreTUYecKre YPOBHHU, OTYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- 3eMeHThl. OcoOeHHOCTH HOIIB.2.
CTpOCHHE aTOMOB |paclpe/ieIeHus 3JEKTPOHOB 110 OPOUTAISIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
XUMHUYECKHUX OnexTpoHHass KoH¢urypanuss atoMoB. OCHOBHbIE XHMHUYECKHE 3akoHbl. ['pynmoBoe |
DJIEMEHTOB o0cyKIeHHe HAa NMpeAMeT 0CO3HAHMS CBOEH POCCHIICKON I'PaKIaHCKON NMPHHALICKHOCTH
(M1IEeHTUYHOCTH) B MOJHMKYJIbTYPHOM, MHOTOHALIMOHAJBLHOM H MHOTOKOH(eCcCHOHATbHOM
POCCHIICKOM 00IIecTBe, B MHPOBOM coo0mecTBe «/locTH:KeHUs] POCCHIICKMX YYEHBIX B
CO3JAHMHU CHMBOJIMKM XHMHYECKHX 3J1€eMEHTOB).
IIpakTnyeckoe 3ansitue Ne 1 CocraBieHue >1eKTPOHHO-Tpadudeckux popmy 37eMEHTOB 1— 1
4 nepuonos
OTHOcCuTENbHBIE aTOMHAsi U MOJIEKYJIsipHasg Maccel. MonspHast Macca. KonndecTBo BemiecTsa.
Maccosas Oonsa eewecmeéa 6 pacmeopax, OMHOCAUWUMCA K HNPOOOBOTbCMEEHHbIM U |
Henpooo08oIbCMEeHHbIM mosapam. 3akoH ABoraapo. MossipHslii 00beM ra3oB. OTHOCHTENbHAS
IJIOTHOCTD T'a30B.
IIpakTnyeckoe 3ansitme Ne 2 PacueTsl 1O ypaBHEHUSM XUMHYECKMX pEakUuil C
UCIOJIb30BAaHUEM MaccChl, 00beMa, KOJTMUYECTBEHHBIX 3aKOHOB, MAaCCOBOM JI0JIM BEIIECTB, B TOM |
qHUCIe MACCO80U 00U 6 PACmeopax, OMHOCAUWUMCA K  NPOOOBOIbCIMBEHHbIM U
HeNnpooo8oJIbCEEHHbIM MOBAPAM.
Tema 1.2. Coaeprxanue yueOHOro MaTepuaJia 3 OK 01
ITepnonuueckuii 3akoH |[lepuoguueckas cuctema XuMuieckux sneMenToB J[.M. MenneneeBa. CBsi3b TEPHOJHUECKOTO 1 OK 02
u Ilepuonnueckas |3akoHa u IleprogMyeckol CHCTEMBI XHUMHYECKHX OJIIEMEHTOB C COBPEMEHHOW TeopHen I1K 2.3
CUCTEMAa XMMMYECKHX [CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XHMHYECKHUX JJIEMEHTOB, HOJAHB.S.
onementoB  JI. M. |oOpa3yemMbIX UMH MPOCTHIX M CIOXHBIX BEIIECTB IO IpymmaM u nepuonam I[lepuoandeckoit
MenpeneeBa, ux CBA3b |CUCTEMBIL. [lepuoduyeckas cucmema npooo8obCMEEHHBIX U HENPOO08OIbCIMBEHHBIX MOBAPOS.
c COBpEMEHHON |{O0MeH MHEHHSIMH Ha BbIpa:keHHe COPMHUPOBAHHOCTH MpPeICTABJIEHHS O LEHHOCTH W
Teopuei CTPOCHHS [3HAYEHHUHM B OTEYeCTBEHHOHl M MHPOBOIl KYJbTYpe SI3bIKOB M JINTEPATYPbl HApPOAOB
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aTOMOB Poccun «3HayeHHe MepHMOAMYECKOr0 3aKOHA M CHCTeMbl XMMH4YecKHX jiemeHTOB /[I.HU.

MeHeseeBa B pa3BUTHH HAYKW.

IIpakTH4yeckoe 3anaTHe Ne 3 YCTaHOBIEHUE CBSI3U MEXKIY CTPOCHUEM aTOMOB XMMHYECKUX

AJIEMEHTOB U MEPUOANYECKUM U3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHU

B COOTBETCTBUH C MOJIOkKEHUEM [lepnoandeckon CHCTEMBI.

IlpakTuyeckoe 3ansitue Ne 4 PemieHue NpPakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX

3aIaHU HA XapaKTEepU3AIUI0 XUMHYECKUX AJIEMEHTOB «MeTamummueckne / HeMeTauTMIecKue

CBOMCTBA XHMMHYECKUX OJJIEMEHTOB B COOTBETCTBUUM C HUX DOJIEKTPOHHBIM CTPOCHHEM U

MOJI0’KEHUEM B IEPUOIMYECKON CHUCTEME XUMUYECKUX deMeHToB /.M. MennaeneeBay
Tema 1.3. Coaep:xanue y4eOHOro MaTepuaJia OK 01
CTpoeHue BellecTBa o
H IPHPOIE XUMIIeCKOH CtpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BHABI XWMHUYECKOW CBS3U (KOBAJICHTHAs
ceszn.  MuorooGpasue HETOJIsIpHAS U MOJsIpHAsl, HOHHAS, MeTananecicaﬂ). Hownsr: IiaTI/IOHI:I u aHI/IOHBI; Bonopoanas
- CBSI3b. MexaEII/IBMBI 0o0pa3oBaHMs KOBAJICHTHOW XWMHUYECKOW CBsI3M (OOMEHHBIH U JIOHOPHO-

aKLENTOPHBIN). BaneHTHOCTb. DIEeKTPOOTpULIATENBHOCT. CTENEHb OKUCIICHHUS.
Tema 1.4. Coaep:xaHue y4eOHOro MaTepuaJia OK 01
Knaccudukanms, Knaccudukanus HeopraHM4eckuX BellecTB. HoMeHkiIaTypa HEOpraHM4eCKHX BeIlIeCTB OK 02
u HOMEHKJIATypa | (OKCHJIBI, TUAPOKCHU]IBI, KUCIOTHI, COJIM). 3aKOH MOCTOSHCTBA COCTaBa BellecTBa. BemiecTBa IIK 2.3
HEOPraHUYECKUX MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTPOCHHMs. ATrperarHbleé COCTOSHHMS BELIECTBA. I OIIHII.6.
BCIICCTB Kpucmannuuecrkue u amopgHule seujecmaa Kak npPo00BONbCMBEHHLE u

HEeNnpoO0BOILCMBEHHblEe  MOoGapbl.  THUIMBl  KPUCTAUIMYECKUX  pEImeTOK  (aTomHas,

MOJICKYJISIpHAs, WOHHAsl, METAJTMYecKas). 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THIIA
KpucTalmmueckod pemérku. becena, HampaBjieHHasi Ha pa3BUTHe U TNpPUMeHEHHe
HABBIKOB HA0J/II0/1IeHNSl, HAKOIIJICHUS] M CHCTEeMAaTH3alluH (PAKTOB, OCMBICJICHHUS ONbITA B
€CTECTBEHHOHAYYHON M TYMAHMTAPHON 00/1aCTSAX IO3HAHHWS, MCCJIEA0BATEIbCKON H
npogeccHOHAIbLHOM AeATeIbHOCTH «3aBHCHMMOCTDH yCJI0BUI XpaHeHus
NOTPe0UTETbCKHX TOBAPOB OT THIIOB KPUCTAUINYECKUX PelIeTOKY.

IIpakTuyeckas padora Ne 5 JlemoHcTpanust Mozenell KpUCTAJUIMYECKUX PEIIETOK: MOHHON
(x7mopua HaTpus), atroMHOW (TpaduT U anmasz), MOJEKYJSPHOHN (YIJIeKUCHIBIH ras, Hon),
MeTaJNIn4ecKod (HaTpuil, MarHuii, MeJip).

IIpakTuyeckasi padora Ne 6 PemieHne mnpakTHYeCKUX 3aJaHUNd MO KiIacCHUpUKAIUH,
HOMEHKJIATYpe M XHMHUYECKUM (OpMyJIaM HEOPraHWYECKHX BEIIECTB PA3UYHBIX KIIACCOB
(yrapHblif ra3, yriieKHCIbIA ra3, aMMHUaK, TallieHas U3BeCTh, HerallleHas W3BECTb, MUThEBas
cojla M Jpyrux): HazBaHusi BemiecTB no MexayHapogHou (MIOITAK) wnm TpuBHMambHOU
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HOMEHKJIATYype M  COCTaBlieHHEe (OpPMYJIbl  XUMHYECKHX  BEIIECTB, OMNpeeNCHHE
IIPUHAUIEKHOCTH K KJIACCy.

Tema 1.5.
Tunel
peakuuii

XHUMHUYCCKUX

Conep:kaHue y4eOHOI0 MaTepuaa

Xumuyeckass peakius. Knaccudukamuss XUMHUECKUX pEakIUil B HEOPraHMYECKOH U
OpPraHMYECKON XMMHUHU. 3aKOHBI COXPAaHEHHUS MacChl BEUIECTBA, COXPAHEHHs] M INpEBpallleHUs
SHEPIUHU NPU XUMUYECKUX PEAKIUAX.

OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE ~ peaklUu (ypaBHEHMSI  OKHCIIEHHSA-BOCCTAHOBJICHMUS,
CTENeHb OKHCJIEHUS, OKUCJIMTENb W BOCCTAHOBUTEINb, OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHbIE
peaxkuuu B IpUpo/Jie, MPOU3BOICTBEHHBIX IpoLeccaX U KU3HEIEATEIbHOCTH OPraHu3MOB).
3ammTa MUHU-NIPOEKTOB, HANIPABJIEHHAS HA MOHUMaHMe crelHUKHN NPodeccHOHATBHO-
TPYAOBO# NeATEJbHOCTH, PeryJJMpOBaHUsl TPYAOBBIX OTHOLIECHMH, FOTOBBIH YYMTbHCH H
TPYAMTbC B COBPEMEHHOM BBICOKOTEXHOJIOTMYHOM MHpe Ha 0Jaro rocyaapcrsa W
odmecrBa «bposicenue npodykmoe ecnedcmeue HAPYwIeHUs yCio6ull UX XPAHEHUA KaK
OKUCTTUMENbHO-80CCIMAHOGUMEIbHAA PEAKU UL

IIpakTuyeckoe 3ansaTue Ne 7 CocraBlieHHE YPAaBHCHHUM PEAKIIUNA COCTUHEHUS, PA3JIOKCHHUS,
3aMeleHus, 0OMeHa, B TOM YHCJIe ypPaBHEHUS PEAKIINii TOPEHUs,, HOHHOTO OOMEHa, OKUCIICHUS-
BOCCTAHOBJICHHUSI.

OK 01
HOIITB.4.

Tema 1.6.
CkopocTthb
peaKuui.
paBHOBECHE

XUMHUYCCKUX
XUMHUYECKOE

Conep:kaHue y4eOHOI0 MaTepuaja

CKOpoCTh peakluu, €€ 3aBHUCHUMOCTh OT Pas3iuYHbIX (PAaKTOPOB: MPHUPOABI pPearupyrouux
BEILIECTB, KOHIIEHTPALIUU PEArupyIOlIUX BEHIECTB, TEMIEPATYphl U IJIOIMIAIN PEAKLIUOHHOMN
MOBEPXHOCTU.  Dakmopvl,  ysequuusawowjue  CKOpocms  OpodfCeHusi U SHUEHUs
npPo00BOILCMBEHHBIX mMo6apos. TemnoBbie APGEKTHl XUMHUYECKUX pEaklIui: 53K30- U
sHAO0TEepMUYECKUE peakiyu. OOpaTuMble peakiuu.

Xumnueckoe paBHOBecue. DakTophl, BIMAIONIME HA COCTOSHUE XHUMHYECKOTO PAaBHOBECHS
(KOHILIEHTpaIMsl peareHTOB WK MPOAYKTOB PEaKIiu, AaBlieHue, Temneparypa). [Ipunmun Jle
[[Tatense. Kpyrabliid ¢T0JI, OPpUEHTHUPOBAHHBINA HA BbIPasKeHHE 0COZHAHHOM FOTOBHOCTH K
HeNpepbLIBHOMY 00pa30BaHMI W  caM000pa3oBaHMI0 B  BbIOpaHHoOil  cdepe
npogeccuoHaIbHON  JAeATeJbHOCTH «3Hauenue npunyuna Jle Illamenve O0na
COXPAHHOCMU RPOOYKMO8 NUMAHUA 8 NPEONPUAMUAX NPOO0EOTbCHIBEHHOI MOP206IU).

IIpakTnyeckoe 3ansaTHe Ne 8 PemnieHune mpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUIl HA aHaIMU3
(akTOpOB, BIUSAIOLIMX HA H3MEHEHHE CKOPOCTH XUMHUECKOH PeaKltu.

JlaGopaTopHoe 3ansaTHe Ne 1 VccienoBanue 3aBUCMMOCTH CKOPOCTH XMMHUYECKOM peakiuu
OT MPHUCYTCTBUS KaTajlu3aTopa Ha MpHUMEpE pasiIokKeHUs MEepPOKCHIa BOJOPOJA C MOMOILBIO
JMOKCHJIa MapraHiia M KaTtajaasbl.

OK 01

OK 02

TK 2.3
LIOINTB.3.
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IIpakTnyeckoe 3ansaTHe Ne 9 PemieHue mpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUl  Ha
npuMeHenne npuHnuna Jle-Illarense 11 HaxXOKACHUS HANPABICHUS CMEIEHUSI PABHOBECHS
XMMHAYECKOM peakiuu W aHaiu3 (PaKTOpoB, BIMSIOMMX HA CMEIIEHHE XHUMHYECKOTO
paBHOBECHS

Tema 1.7.

PactBopsl, TEOpHs
BIEKTPOIUTUYECKOMN
JUCCOIMAlMU U MOHHBIN
oOMeH

Conep:xkaHue y4eOHOI0 MaTepuajia

PactBopbl. Buasl pacTBOpoB MO COAEpKAaHUIO PACTBOPEHHOTO BEUIECTBA. Pacmeopvi u ux
maccoeast ()Ofl}l, 6x0()ﬂu41/l€ 68 NOHAmMuUA ((npOaOGOJlbcmGQHHble moeapul, «HenpodoeoﬂbcmeeHHble
moeapuly, «mogapvl nepeou Heobxooumocmuy. PactBopumocTh. lloHSITHE O [OHCHEPCHBIX
cuctemax. [Ipumepsi OucnepcHvlx cucmem Kax NpoO080TbCMEEHHbIX MOBAPO8 8 MOP208blX
yupedcoenusix. VICTUHHBIE U KOJUIOMJHBIE PacTBOPbL. MaccoBasi 10J1s1 BEIIECTBA B PacTBOPE.
[TonsTe o BomopomHoMm mokaszatene (pH) pactBopa. DnekTponuTHyecKas IUCCOLUAIUS.
CuspHbBIC U clTa0ble JISKTPOJIUTHI, HEAJEKTPOIUTHI. Peakiinu HOHHOTO 0OMeHa

Jlabopatopuble 3ansaTusi Ne 2 IlpuroroBiieHHe pacTBOPOB 3aJaHHOW MAacCOBOH JoJiel
pPacTBOPEHHOIO BELIECTBA.

JlaGopatopHoe 3ansaTHe Ne 3 IIpoBeneHue peakiuii HoHHOro odmMeHa. OnpeaeneHue cpesl
pacTBOpPOB BELIECTB C IOMOIIBIO YHHUBEpPCAIbHOIO MHJMKAaTOpa (KHUCHas, HEWTpalbHasi,
IeJI0YHAs ).

OK 01
OK 02
OK 04
OK 07
IIK 2.3

KonTposabHnas pabora 1

CrtpoeHue BelecTBa 1 XMMUYECKUE peakiyu (1o pazzaeiny 1)

Pa3znen 2. Heopranuveckasi Xumust

10

Tema 2.1.
DOU3NKO-XUMUUIECKHIE
CBOMCTBA
HEOPraHUYECKUX
BCIIIECTB

Conep:kaHue y4eOHOI0 MaTepuaa

Meramibl. [lonoxxenne metaiioB B Ilepuomnueckod cuCTeME XUMHUYECKHX JJIEMEHTOB.
OcoOeHHOCTH CTpPOCHHS SJEKTPOHHBIX 000JI04eK aTroMoB MerawioB. OOmme Qusndeckue
cBoiicTBa MeTauioB. CIIaBbl METAIJIOB. DJEKTPOXMMHYECKUM PsAJl HANPSHKEHU METaslIoB.
XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAUIOB (HATPUM, KA, KalblUWA, MAarHUN, aJIFOMUHUH,
IIMHK, XpOM, JKeJie30, MeIb) M WX coeauHeHud. OOmmue crnocoObl IMOTYyYeHUS METasUIOB.
[TpumeHeHne MeTaluioB B OBITY B TeXHUKE. Memainnoxossaticmeentnvle mosapvi. MunepaibHovle
sewjecmsea 6 npooykmax numanus. JlejioBasi Urpa, OPHMEHTHPOBAHHAST HAa NMOHUMAHHe
cnenupukn npodeccHOHATbHO-TPYA0BOI /1eATeIbHOCTH, PeryJMpoBaHUs TPYIOBbIX
OTHOIIEHHUH, TOTOBbI YYHUTHCSI U TPYIAMUTHCA B COBPEMEHHOM BbICOKOTEXHOJIOTHYHOM
MHupe Ha 0Jiaro rocyaapcrBa u ooOmecrBa «MeTaibl M CIUIABBI, MCHOJIb3yeMble B
OBEJTHPHBIX U31eJIUSIX U METAJUTHYECKOM mocyaey.

Hemertamnel. [lonoxxenune HemeramioB B [leprogmueckoll cucTteMe XMMHUYECKHUX AIIEMEHTOB
J.U. MenneneeBa M OCOOGHHOCTH CTpOCHMS aToMOB. DH3HYecKHe CBOICTBAa HEMETAILIOB.
AJoTponusi HeMeTaJJIoB (Ha mpuMepe KUCIopoJa, cepbl, Gocdopa u yriaeposaa). XUMHUIECKUE

OK 01
OK 02
OK 04
K 2.3
LIOITB.4.
LIOL{HIL3.
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CBOWCTBA W TPHUMEHEHHE BAXKHEUIINX HEMETAIJIOB (TallOTeHOB, cephl, a30Ta, docdopa,
yriaepoaa W KpPeMHHs)) W HMX COEJUHEHHH (OKCHAOB, KHUCIOPOACOJAEPKAIIMX KHUCIOT,
BOJOPOJHBIX coenuHeHuil). Kpyrasblil ¢To/1, HanpaBJ/IeHHbIN HA JeMOHCTPALMI0 HABBLIKOB
KPUTHYECKOr0 MbILLICHHS, ONpee/IeHUs] J0CTOBEPHOCTH HAYYHOl MHpopManuu, B TOM
yucjae B chepe mnpodeccuoHaNbHON JeATeNbHOCTH «lIpumMeHeHHe BaKHeHMIIMX
HEMeTAIJIOB W MX coeaumHeHuit». Ucnonvzosanue mnememannoe 6 npoussoocmee
Henpoo08oIbCMEEHHbIX MOBAPO8

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCUAOB, THIPOKCHIOB,
KUCJIOT, conielt u 11p.). CrodwcHbie sewecmea, 6xoosauue 8 cOCmag nompeoumenbcKux moeapos.
I'eHernyeckasi CBsSI3b HEOPraHMYECKHX BEILECTB, MPUHAIICKAIUX K Pa3IUYHBIM KIIAccaM.
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB MPOCTBHIX BEIIECTB, BOJAOPOJHBIX COCAMHEHUH,
BBICIIMX OKCHUJIOB M THAPOKCHIOB

IIpakTnyeckoe 3ansitue Ne 10 CocraBineHue ypaBHEHUI XMMHUECKUX PEAKIUI C yUacTUEM
MIPOCTBIX M CJIOXHBIX HEOPraHMYECKHX BEIIECTB: METAIZIOB W HEMETAUIOB; OKCHJIIOB
METaJUIOB, HEMETAUIOB M aM(pOTEPHBIX IJIEMEHTOB; HEOPTraHWYECKHX KHCJIOT, OCHOBAaHUN U
aM(OTEpHBIX TUAPOKCHUIOB; HEOPTAaHUUECKUX COJICH, XapaKTepU3yIOIUX UX CBOMCTRA.

IIpakTyeckoe 3ansaTue Ne 11 Pacuérsl Maccsl BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY
KOJINYECTBY BEILECTBA, Macce WIM O0bEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKLUU BELIECTB,
pacuéTbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MIPOAYKTOB PEaKIUH, €CIIU OJJHO U3 BEIIECTB
UMEET NPUMECH.

Tema 2.2.
WNnentuduxamms
HEOPTaHHYECKUX
BEIIICCTB

Coaep:xaHue y4eOHOr0 MaTepuaJia

HpaKTuquRoe 3anaTue Nel2 Pemenwne OKCIICPUMCHTAJIBHBIX 3ada4 MO0 XHWUMHUYCCKUM
CBOMCTBaM METAJIJIOB U HEMCTAJIJIOB, IO PACIIO3HABAHUIO U IMMOJIYUCHHUIO COC}II/IHCHI/Iﬁ METAJIJIIOB
1 HCMCTAJIJIOB (BBaHMOHCﬁCTBHC THAPOKCH A A IIOMHUHUA C paCTBOpaAMH KHCJIOT M menoqeﬁ,).

JladopaTopHoe 3ansaTue Ne 4 Mnentudukanus HEOpraHWIECKUX BEIIECTB C UCTIOJIb30BaHUEM
uX (U3UKO-XMMHUYECKHX CBOMCTB, XapaKTepHBIX KadeCTBEHHBIX peakUuil Ha Cyibdar-,
KapOOHaT- U XJIOPUJI-AaHUOHBI, HA KATUOHBI METAJJIOB M KATHOH aMMOHHS

JlaGopaTopHoe 3ansatue Ne 5 oenmugurayus HeopeaHuueckux 8eujecms ¢ UCHOIb308aAHUEM
UX U3UKO-XUMUYECKUX CBOUCMS, XAPAKMEPHBIX KA4eCMBEHHbIX peakyuil 6 NpooyKmax
nUMAaHus

JladopaTopHoe 3ansTue Ne 6 Onpeoenenue aHUOHO8 U KAMUOHO8 8 NUWEBHIX NPOOYKMAX: 8
nUWebIX NPOOYKMAxX U HANUMKAX, CMUPATLHOM NOPOUIKE, CMOI0GbIX U MUHEPATbHBIX 800aAX

KonTposbnas padora 2

CBolicTBa HEOPraHUYECKUX BELIECTB (I10 pa3zieiy 2)

OK 01
OK 02
OK 04
IIK 2.3
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Pasnea 3. Teopernueckne 0CHOBBI OPraHNYeCKOH XUMHUH

Tema 3.1.
Knaccudukanus,
CTpOCHHE u
HOMEHKJIaTypa
OpPraHUYECKUX BEIECTB

Conep:xkanue y4e0HOIro MaTepuasa

HpeI[MeT OpFaHI/I‘IeCKOI\/JI XUMUHU: €€ BO3HUKHOBCHHUEC, PAa3BUTUC W 3HAYCHHUEC B IMOJTYYCHHU
HOBBIX BEUIECTB W MaTepuajoB. TeopHus CTpPOCHHMsS OpraHMYecKHX coequHeHuil A.M.
BytnepoBa, €€ ocHoBHbIe moNOXKeHHA. CTpyKTypHBIE (DOPMYIIBI OpPraHMYECKHX BEIIECTB.
I'omornorus, uzomepusi. XuMHUECKasi CBA3b B OPraHMUYECKUX COEIMHEHMSX: KpaTHbIE CBS3HU, G-
U TT-CBS3H.

[IpencraBnenue o KiacCU(pUKAMKM OpPraHMYECKHUX BellecTB. HoMeHKIaTypa OpraHm4ecKkux
COEUHEHMI (cucTeMarudeckas) W TPUBUAIbHBIE Ha3BaHUsS BaKHEHIIMX MpeacTaBUTENEH
KJIaCCOB OpraHu4C€CKUux BCIICCTB. Opzaﬁuqecmte CO@OHH@HM}Z, ecmpedaroujuecs 6
nOmMpeoumenbCKux —moeapax. Nuuesblx NpooyKmos, KOCMemuKku U Oblmoeou Xumuu
I'pynnoBoe o06cyxaeHre OPHMEHTHPOBAHHOE HA MpPeIMeT OCO3HAHMS CBOEH POCCHIICKOMH
rpa:kIaHCKOM NPHHAVIEKHOCTH (MAEHTUYHOCTH) B NOJIUKYJIbTYPHOM,
MHOTOHALMOHAIBHOM M MHOTOKOH(eCCHOHAJBHOM POCCHIICKOM 0011ecTBe, B MHPOBOM
coo0uecTBe «/locTH:KeHUs POCCHIICKMX Y4YeHbIX B CTAHOBJIEHMH M Pa3BUTHH
OpPraHM4YecKOll XWMMHMH, B YACTHOCTH CO3JaHMH TEOPHH XHMHYECKOI0 CTPOEHHUSs
OpPraHNYecKuX CoeMHEeHN .

IIpakTnueckoe 3ansaTHe Ne 13 OsnakomiieHHe C¢ 0Opa3llaMU OPraHMYECKUX BEIECTB U
MaTepuajgaMi Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEILECTB, HAOIOeHHE
U ONHMCAaHWE JAEMOHCTPALMOHHBIX OINBITOB IO IPEBPALICHUIO OPraHMYECKHUX BELIECTB IIPU
HarpeBaHuu (TUtaBjieHHE, OOyrauBaHue W ropeHue). COCTaBICHHE TOJHBIX U COKPAIEHHBIX
CTPYKTYPHBIX ()OPMYJI OPraHMYECKUX BELIECTB OTJENIBbHBIX KJIACCOB, UCIOJB3YsI UX HAa3BaHMA
[0 CUCTEMAaTHYECKON M TPUBHAJIbHON HOMEHKJIAType (3TWJIEH, alleTWIIEH, TJUIEepUH, (eHom,
dbopmanpaeru, yKCycHas KUcioTa, TIHUIIHH)

IIpakTuyeckoe 3ansaTue Ne 14 Pacuersl mpocteifmeil ¢hopMyIsibl OpraHU4ecKoid MOJIEKYIbI,
HCXOJs U3 DJIEMEHTHOTO cocTana (B %)

OK 01
MK 2.3
I{OIIB.2.

Pasznea 4. YriieBoaopoasl

Tema 4.1.
YriueBogopoasl M HX
MPUPOJHBIE MCTOYHHKHU

Coaep:xanue y4eOHOro MaTepuasa

[IpenenbHble YrieBOAOPOIbI (AJIKaHbl): COCTaB U CTPOEHUE, TOMOJIOTMUECKUN psii. MeraH u
3TaH: COCTaB, CTPOEHHUE, (PU3MUECKHE M XUMHUYECKHE CBONCTBA (pEaKkIMU 3aMEIIeHUus U
TrOpeHusi), TOJy4eHHue U  TOpuUMeHeHue. [lpumenenue ankamoe 6  NPOU3BOOCMEE
nompebumenbCKux —moeapos: Npousso0Cmeo NUeBbIX HNPOOYKMOs, Oblmosas Xumus,
NIACMUKo8ble Uz0enus, KOCMemuka umo.

Here,Z[CJIBHLIC YIJICBOJOPOAbL (aJ'IKeHBI, aJIKaIMCHBI, aHKI/IHLI).

OK 01
OK 02
OK 04
IK 2.3
IOJB.3.
LIOJB.2.
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AJIKEeHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psiZl. DTUIIEH U MPOMUIECH: COCTaB, CTPOCHHUE,
¢buznyeckne W XUMHYECKHE CBOWCTBAa (peakiuM TUIAPUPOBAHMS, TaJOr€HUPOBAHMS,
rUpaTaluy, OKUCICHUS U MOJIMMEpU3alui) NMOJIydYeHUE U MPUMEHeHue. [Ipumenenue aikeHos
8 npoussoocmee NompeoOUmenbCcKux moeapos: Npou3e00Cmeo NIACMMACC, CUHMEMUYeCKUX
Mamepuanos.

Ankanuensl: OyraaueH-1,3 u MeTunOyTaauen-1,3, XUMHYECKOe CTPOCHHE, CBOKMCTBA (peakius
MoJIMMEpU3aInu), MPUMEHEHHE (11 CHUHTE3a MPUPOJHOTO M CHUHTETHYECKOTO KaydykKa M
pE3UHBI). AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psl. AIeTHUIICH:
COCTaB, XHMHYECKOE CTpOCHHE, (U3NYECKHE M XHUMHUYCCKHUE CBOWCTBAa (peaKiuu
THJIPUPOBAHUS, TaJOT€HUPOBAHMS, TUIAPATALMU TOPEHUs), MOJyuYeHHE U TMPUMEHEHUE
(MCTOYHHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH JUIsl CBAPKU U PE3KH METAJLJIOB)

ApomMaTtudeckue yriaeBoaopoabl (apeHsl). beH3on u Tomayoun: cocras, CTpoeHHe, GU3NYECKUE U
XUMHUYECKHE CBOMCTBa (peakiuM TaJOT€HUPOBAHMSI W HUTPOBAHMS), IOJyYEHUE W
npuMeHeHrne. TOKCUYHOCTh apeHoB (BIUsSHUE OEH30JIa Ha OPTaHM3M YelloBeKa). [ 'eneTnueckas
CBA3b MEXKIYy YIVIEBOJOPOJAMH, INPUHAICKAIMMU K PA3IMYHBIM KiaccaM. [lpumenenue
aApoMamu4eckux y2nee000po0o8 npu npou3s00cmae Kpacox U pacmeopumeinell.

[IpupoaHbie HCTOUHUKH yIiIeBoAOpo0B. [Ipupoanslii ra3 u nonytHele HedTaHbIe ra3sl. HegThb
u eé mpoucxoxaeHue. CrnocoObl nepepaboTku He(TU: MEpPEeroHKa, KPEeKUHI (TepMHUUYECKHH,
KataauTuueckuit), nuponus. Ilpogykrsl mnepepa®oTKM HEPTH, UX NPUMEHEHHE B
MIPOMBINIIEHHOCTH U B ObITY. Kpyriblii €T0J1, OpUEHTUPOBAHHBII HA MPUMeHeHHe 3HAHUI
U3 o0meo0pa3oBaTeIbHBIX H MNPodecCHOHANBHBIX JAUCHMIUVIMH JUIA Pa3yMHOro,
0epexJMBOro0 NMPOU3BOJACTBA W NPHPOAONOJbL30BaHUS, pecypcocOepeskeHUusi B ObITY, B
npogeccnoHabHOl cpeae, o0mecTBeHHOM mnpocTpaHcTBe «llpupoaHblii ras kak
IKOJOTUYHBII HCTOYHUK JHeprum». Hedmov u npodyxmei e€é nepepabomku KaAK OCHO8A
npouseoocmea nompebumenvckux mosapos. KaMeHHbIN yroib U MIPOAYKTHI €ro NepepadboTKu
JlucKyccusi, HANPaBJCHHAsi Ha BbIPajKeHHE [IesiTeIbHOTO0 HeNpUsITHS JAeilCTBH,
NPUHOCAIIIUX Bpel NpHpoOJe, COACHCTBYIOIINH COXPAHEHHI0O M 3alIUTe OKpY:Kaloulen
cpeabl «IK0JOrnYecKue npodjieMbl HePTAHOM M KAMEHHOYT0JIbHOM NMPOMBILIIICHHOCTH))

Tema 4.2.
DOU3NKO-XUMUYECKHE
CBOMCTBA
YIJIEBOJOPOOB

Conep:xanue y4e0HOro MaTepuaJjia

IIpakTyeckoe 3ansitue Ne 15 CocraBieHue cxeM peakuuid (B TOM YHUCIIE IO NMPEAT0KEHHBIM
LIENOYKaM MIPEeBPALLEHHI ), XapaKTePU3YIOIIHUX XUMHUYECKUE CBOWCTBA aJIKaHOB

IpakTuueckoe 3ansaTie Ne 16 CocTaBieHHe cXeM peakiuid (B TOM YHCIIE TT0 MPEIT0KCHHBIM
LEMTOYKaM MIPEBPAIICHUI ), XapaKTePU3YIOINX XUMHUUECKUE CBOMCTBA aJIKEHOB

OK 02
OK 04
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IIpakTuyeckoe 3ausitue Ne 17 CocraBrneHue cxeM peakuuid (B TOM YHCIIE O MPEAT0KEHHBIM
LIETIOYKaM MPEBPAIICHUI ), XapaKTEPUIYIOIIUX XUMUUECKHE CBOMCTBA AJIKHHOB U aJIKAJUECHOB

IIpakTuyeckoe 3anatue Ne 18 Pabora ¢ KOUIEKIMSIMH TPUPOAHBIX HCTOYHUKOB
YIJIEBOIOPOIOB

Pasznea S. Kucjaopoaocoaep:xaimue opranudeckKue coelMHeHsl

13

Tema 5.1.
Crouptsel. ®enon

Conep:kaHue y4eOHOI0 MaTepuaia

[IpenenbHble OJHOATOMHBIC CIHUPTHI (METAHOJN M JTaHOMN): CTpoeHue, (U3HUecCKue U
XUMUYECKHE CBOMCTBA (peakluu C aKTUBHBIMH METalIaMH, TaJOT€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHre. BoopoaHbie CBsI3U MEXIy MOJIEKYyJaMHu cUpToB. PU3NOIOTHYECKOE JeiCTBHE
METaHOJIa M 3TaHOJa Ha OpraHu3M uenoBeka. Cnupmocodepcawas nuujesas npooyKyus.
Cnupmocooepoicawjue Henpooo8oIbCMEEHHbIE MOBAPLL. KOCMemudeckue U JAaKOKpacouHble
mamepuanvi. Kpyriablii €TOJ HANpaBJIeHHbIH Ha NPOSIBJEHHE CO3ZHATEJIbHOIO U
000CHOBAHHOIO HENPHUATHS BpPeIHbIX NPHUBbIYEK (KypeHHs, YNOTpeOJieHUsl AJIKOroJis,
HAPKOTHKOB, JI00bIX (h)OPM 3aBHCHMOCTEIl), 1eCTPYKTHBHOIO NOBeJeHUSI B 00IIECTBE U
undpoBoil cpeae, MOHUMaHUe MX Bpeaa s (U3NYECKOr0 U NMCHXUYECKOr0 310POBbS.
«IlocjiencTBUA AJIKOT0JIfl, KaK pe3yJbTAT XMMHYECKOr0 B3aMMOJEHCTBHMS CHHPTA C
OpPraHnYecKMMH BellleCTBAMM U BOJ0i».

MHoroaToMHbIE CIIUPTHI (ATUIICHIIIMKOJb U TJIMIEPUH): CTpOeHHE, (PU3HUeCKHe 1 XUMHUECKUE
CBOMCTBAa (B3aMMOJEWCTBHME CO IIEJIOYHBIMU METa/slaMH, KaueCTBEHHas peakius Ha
MHOroaToMHble crnupThl). becega, HampaBjieHHasi Ha NPOsSIBJEeHHE CO3HATEJIBHOIO M
000CHOBAHHOI'0 HENPHUSITHE BPEAHBIX NMPHUBbIYEK (KypeHHs, yNOTpeOJIeHHs AJIKOIrO0Js,
HAPKOTHKOB, JI00bIX (h)OPM 3aBHCHMOCTEIi), 1eCTPYKTHBHOIO NMOBeJeHUsS] B 00IIeCTBEe U
uudpoBoil cpene, NOHMMaHUe HUX BpeAa Jias (PU3HYECKOr0 U NCHXHUYECKOro 310pPOBbS
«Pu3noI0rNyecKoe JeiicTBHe HAa OPraHM3M 4YeJ0BeKa MHOIOATOMHBIX CIIMPTOB».
[Ipumenenue rnuuepuHa U dtuneHrnukons. denon. CtpoeHue MONEKYJbl, (usnueckue u
XMMUYECKHe CBOMCTBa (eHona. TOKCHYHOCTH (eHoNa, ero (pu3HoNorndeckoe JeicTBhue Ha
opranu3Mm uyenoBeka. [Ipumenenue ¢eHona. MuozoamomHvle cnupmel 8 KOCMeMU4eckou u
nUWE8OU NPOMBILULIEHHOCTU.

OK 01

OK 07

TK 2.3
HO®B.4.

Tema 5.2.
AJnnerunel.
KapOoHOBBIE KHCTTOTHI.
Crnoxuble 3¢upbl

Coaep:xanue yueOHOro MaTepuaJia

Anpnerunpl U KeTOHBI ((OpMallblIeTH, aleTaIbIETH, aleTOH): CTPOCHHE, (PU3NUECKHE U
XUMHUYECKHE CBOMCTBA (peaklMH OKHUCICHHS M BOCCTAHOBJICHMSI, KAaueCTBEHHBIC PEaKIIUH),
nosrydeHue u npuMmeHeHue. OTHOOCHOBHBIE MPEETbHbIC KAPOOHOBBIE KUCIOTHI (MypaBbUHAS U
YKCYCHasi KHUCIJIOTBI): CTpOeHHe, (QHU3UYecKHe M XHMUYECKHE CBOWCTBa (00IIuMe CBOWCTBa
KHCJIOT, peakius dTepuukanuu), moydeHue U NpuMeHeHue. Mcnonv3o8anue opeanuyeckux

OK 01
OK 02
OK 04
IIK 2.3
HO®PB.3.
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KUCTIOM 8 KOHOUMEPCKOU U KOHCEePBHOU NPOOYKYUU

CreapuHOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEJICTABUTEIH BBICIINX KapOOHOBBIX KUCIOT. Mulia
KaK CONU BbICUUUX KAPOOHOBLIX Kuciom, ux moiowee Oeticmgue. CIOXKHBIE 3PUPBI Kak
MPOM3BOJIHBIC KApOOHOBBIX KHUCIOT. ['Maponu3 clokHBIX 3GupoB. Kupbl. ['mapoau3 xupos.
[Tpumenenue xupoB. becena, HanmpaB/ieHHAasl HA BbIpaKeHHe HA MPAKTHKE YCTAHOBKY HA
310pOBbIi 00pa3 KU3HMU (310POBOE MUTAHHE, COOJIOIEeHHE TUTHEHbI, PEKUM 3aHATHH M
OTIBIXa, PEryJsipHy0 (U3HYECKYI0 AaKTHBHOCTH), CTpemMjeHHe K (u3nuecKoMy
coBeplIeHCTBOBaHNIO «buoJiornyeckas pojb KHPOB»

JlabopaTopHoe 3ansTue Ne 7 VccienoBanre CBOMCTB MbIJIa U €T0 MOIOIIETO JEHCTBUS

Tema 5.3.
VYrneBons!

Coaep:xanue yueOHOro MaTepuaJia

N | —

VYrieBonpl: cocTaB, KiIacCH(pUKAMs yTieBOAOB (MOHO-, MU- W TMOJUcaxapunsl). [mroko3a —
NPOCTEUIIMKA MOHOCAaXapua: 0OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (pU3HYECKUe U XUMHUECKUE
CBOMCTBA TJIOKO3bI (B3aumozeiicTBue c rujppokcunom meau (II), okucienune aMMuadHbIM
pactBopoMm okcuaa cepedpa (I), BoccTaHOBIEHHE, OpOXKEHHE TIIOKO3bI), HAXOXKIACHHUE B
NpUpOZe, TMPUMEHEHUE TIIOKO3bI, OMOJOrMYecKas POJIb B JKH3HEICSATEIHLHOCTH OpraHH3Ma
yenoBeka. becena, HanpaB/ieHHAasi HA BbIPa:KeHNe HA MPAKTHKE YCTAHOBKY HA 310POBbIN
o0pa3 Ku3HU (310pOBOEe NMHTAHHE, COOJIIOeHUE TMTHEHbl, PEXKUM 3aHATHI M OTABIXA,
peryJsipHyIo dpuznyeckyio AKTHBHOCTb), cTpeMJIeHHe K Ppusnueckomy
COBepLIEHCTBOBAHMIO «bHosorHyeckass pojab TIJIHOKO3bI B  JKH3HEAESATEIbHOCTH
opranu3ma 4eioBeka». dotocunrte3. Ppykro3a Kak HM30Mep TIIOKO3BlL. MoHnocaxapa kax
OCHOB8A NI000B0-51200HOU NPOOYKYUU

Caxapo3a — mpeAcTaBUTENb TUCAXapUA0B, THAPOIU3 Caxapo3bl, HAXOXKICHHE B TPUPOIE U
npumenenue. Caxaposza ciradocmeti u Konoumepckux uzdenuti. llomucaxapuibl: Kpaxmal U
[EJUTI0N03a KaK MPHUPOJAHbIe monuMephl. CTpoeHHe Kpaxmala M LEJUTIONIO3bl, (pu3ndeckue u
XMMHUYECKHE CBOMCTBA KpaxMmana (THAPOJH3, KadecTBEHHas peakmus ¢ nomom). CrooicHvie
caxapa 6 nompeoumenbCKux moeapax.

OK 01
OK 02
OK 04
IIK 2.3
HO®PB.3.

Tema 5.4.
DUBUKO-XUMHUYESCKHUE
CBOMCTBaA
KHUCJIOPOAOCOIEPKALINX
OpraHU4YeCKHX
COCIMHECHUH

Conep:kanue y4e0HOro MaTepuaJia

IIpakTyeckoe 3ansitne Ne 19 CocraBieHue cxeMm peakuuid (B TOM YHUCIIE 10 NMPEATI0KEHHBIM
LENOoYKaM IPEBPALCHUI), XapaKTepU3YIOIMX XUMHUYECKHUE CBOWCTBA OJIHOATOMHBIX U
MHOI0OaTOMHBIX CIIMPTOB

IMpakTuueckoe 3ansaTe Ne 20 CocTaBieHHE CXeM peakluid (B TOM YHCIIE 10 MPEIT0KESHHBIM
[[ETIOYKaM MTPEBPAIICHHI ), XapaKTEPUIYIOIUX XUMUUECKHE CBOMCTBA aJIbIETUIOB M KETOHOB

IIpakTnueckoe 3ansitne Ne 21 CocraBieHue cXxeM peakiuii (B TOM 4YHCIe 0 IPeI0KEHHBIM
LIENIOYKAaM MPEBpALICHHM), XapaKTEpU3YIOIIMX XUMHYECKHE CBOMCTBAa OJHOOCHOBHBIX U

OK 01
OK 02
OK 04
IIK 2.3
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BBICITUX Kap6OHOBI>IX KHCJIOT

IpakTHueckoe 3ansaTHe Ne 22 CocTaBiIeHHE CXEM Peaklui (B TOM YHCIIE TTO0 MPEII0KCHHBIM
LIETIOYKaM TPEBpaIICHUM), XapaKTePU3YIOIINX TeHETUYECKYIO CBSI3b KHUCIOPOIOCOAEPIKAIINX
OpPraHMYECKUX COCAMHEHUN

JladopaTopnoe 3ausitue Ne 8 IlpoBenenue, HaOMOIEHUE U ONMHUCAHUE JIEMOHCTPAIMOHHBIX
OTBITOB: TOPEHHE CIHUPTOB, KAUECTBEHHBIE DPEAKIIMH OJHOATOMHBIX CHUPTOB (OKUCICHUE
sta”Hona okcugoM Meau (II)), MHOroaroMHBIX CHHPTOB (B3aUMOJEHCTBUE TJUIEPHUHA C
ruapokcuiom mean (II)), anpreruaoB (OKMCICHHE aMMUAYHBIM PacTBOpoM okcuia cepedpa(l)
u runpokcugom Meau (1), B3auMojeiicTBre Kpaxmana ¢ HOJI0M), U3YyUEHUE CBOMCTB pacTBOpa
YKCYCHOM KUCIOTBL. Onpedenienue cooepicansi Chupma 8 npooyKmax NUMaHusl.

JladopaTopHoe 3ansaTue Ne 9 Onpeoenenue yene60006 u UMaAMUHO8 8 NPOOOBOIbCIMEEHHBLX
moeapax

Paznen 6. A3oTrconepskaniue OprannyecKkre coeJuHEeHUus

=

Tema 6.1.
AMUHEL
AMHWHOKHCIIOTEHI.
benxn

Conep:kaHue y4eOHOIr0 MaTepuaa

AMUHBL: METUJIAMUH — MPOCTEHIINN MPeICTaBUTENh AMUHOB: COCTaB, XUMHUUECKOE CTPOECHHE,
¢u3nueckue M XUMHUYECKHE CBOICTBA, HAXOXAECHWE B MpHUpPOAE. AMHUHOKHCIOTHI Kak
amdoTepHbIe OpraHndyeckue coeuHeHusl. PU3NYecKue 1 XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT
(Ha mpumepe raunuHa). buonornueckoe 3HaueHre aMUHOKKUCIIOT. becena, HanmpaBieHHass Ha
BbIpaskeHHe HA NMPAKTHKEe YCTAHOBKY Ha 310pPOBbI 00pa3 kU3HMU (310pOBOE NMHTaAHME,
c00JIl0leHNe THUTMeHbl, PeXHM 3aHATHH W OTAbIXa, PEryJasipHyl0 (U3NYeCKyI0
AKTUBHOCTH), CTpeMJ/IeHHEe K (PU3HYEeCKOMY CcOBeplIeHCcTBOBaHNIO «buosornueckoe
3HaYeHHe AMMHOKHUCJIO0TY. [lentu b

benku xak npupojHbie noiauMmepsl. [lepBuuHas, BropuyHas U TpETHYHAs CTPYKTypa OENIKOB.
XUMHUYECKUE CBOWMCTBA OCIKOB: THAPOJH3, JEHATYpallysl, KaueCTBEHHBIC PEaKIMu Ha OCKH.
benku u ux ¢hynkyuonanvnvle ceoticmea 8 nuuyeavlx NPOOYKmMax

IIpakTnueckoe 3ansitue Ne 23 CocraBiieHue ypaBHEHUH peakInii, OTpakalonmx GU3NIECKUe
U XMMHYECKHE CBOWCTBA aMHHOB (PEaKLMU C KUCIOTaMH W TOPEHMs) U aMUHOKHCIOT (Ha
IpUMepe TIUIMHA).

JlabopaTopnoe 3ansiTue Ne 10 HaOmioneHwe W ommcaHue JAEMOHCTPALMOHHBIX OMBITOB:
JIeHaTypaiysi O€JIKOB NMPU HATrPEBaHUH, [IBETHBIE PEAKITNU OEJIKOB

OK 01
OK 02
OK 04
I1IK 2.3
HO®B.3.

Pa3znea 7. BbiCOKOMOJICKYJ/ISIPHBIE COeIMHEHUS

Tema 7.1.
IInmactMaccel.
Kayuykn. Bonokna

Conep:kanue y4e0HOro MaTepuaJia

OCHOBHBIE TIOHSTHSI XHUMHHU BBICOKOMOJIEKYJISIDHBIX COEAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEMNEHb NOJUMEpU3AlMH, CpeAHssi MoJyieKyisipHas macca. OCHOBHBIE

— 9 |9

OK 01
OK 02
OK 04
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METO]Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — MOJUMEPU3ALMS U TOJIMKOHIEHCAIHS.
L'ananmepetinvie mosapvi u3 nonumepos. 3almlUTa MHHU-TIPOEKTOB, HANpaBJIeHHAs Ha
NOHHMAaHHe CHeHH(PUKH NPO(PEeCCHOHAILHO-TPYAOBOH JAeATEJIbLHOCTH, PEryJIupOBaHUsA
TPYAOBBIX  OTHOIIEHWIi, TOTOBBIH YYUTbCI W TPYAUTbCA B COBPEMEHHOM
BBICOKOTEXHOJIOTHYHOM MHpe Ha Ogaro rocyaapcrBa u ooOmecrBa «IlosmmepHble
HENMpoA0BOJIbCTBEHHbIE TOBAPBI»

IpakTuyeckoe 3ansatue Ne 24 O3HaKOMIIEHHE C 00pa3laMu MPUPOIHBIX U MCKYCCTBEHHBIX
BOJIOKOH, rIacTMacc, Kay4yKOB: MJIACTMACCHI (monMATHIICH, MTOJTUTIPOITHJICH,
MOJIMBUHWJIXJIOPHUI, TIOJMCTUPOI); HATYPAIBbHBI U CHUHTETHYECKHE KaydyKu (OyTaaueHOBHIH,
XJIOPOTIPEHOBBI M HW3OINPEHOBBIN); BOJOKHA (HATypaJbHBIC (XJIOTMOK, MIEPCTh, MENK),
HMCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO, BUCKO3a), CAHTETHYECKHE (KapOH M JIaBCaH)

TK 2.3
[OTTB.4.

KonTpoabHnas pa6ora 3

CTpyKTypa U CBOICTBa OpraHMYECKHX BellecTs (1Mo pasaenam 3-7)

IIpodeccnonaIbHO OPMEHTHPOBAHHOE COAEPKaHMe (COEPKAHUE MPUKJIATHOTO MOXYJIs)

Pa3znea 8. Xumusi B ObITY U IPOM3BOJACTBEHHOM JAeSITEJIbHOCTH YeJI0OBEKA

Tema 8.1.

XUMHYECKHE
TEXHOJIOTHH

B IIOBCEIHEBHOMN

u  1podeccHnoHaTHHON
IeITEeIbHOCTH YeJIoBEKa

Coaep:xaHue yueOHOro MaTepuaJia

DU U |-

[IpaBuna 3k0I0OTHYECKH 11€71ecOo00pa3HOro MOBEACHUS B OBITY U TPYIOBOW AEATEIHLHOCTH B
LEJAX COXPAHEHUs CBOErO 3J0pPOBbS M OKPYXKAIOWIEW MNPUPOAHOM Cpelbl, OMACHOCTh
BO3JICUCTBHUSI HA JKUBBIE OpPraHU3Mbl OPraHUYECKUX BEUIECTB OTHEJbHBIX KIIACCOB
(YryiieBogopopl, CHUPTHI, (EHOJBI, XJIOPOPraHMYECKHE IMPOU3BOJHBIE, aJbACTUABI U Ap.),
MOKa3aTeNlb MPEeIeIbHO JTOMYCTUMOM KOHIIEHTPALMK M €ro MCHoJib30BaHUE. Poilb XuMuu B
00eCreYeHH: 3KOJIOTUYECKOW, DSHEPreTUYeCKOW | TIHMINEeBOH O€30MacHOCTH, PAa3BUTHHU
MEIUIMHBI, CO3AAHUM HOBBIX MaTepualioB (B 3aBUCMMOCTH OT BHJa MpodeccruoHaNIbHON
NEeSTEIbHOCTH), HOBBIX MCTOYHHUKOB SHEPruu (aJbTEepHATUBHbIE MCTOYHHUKH DSHEPTHUN).
CeMuHap HanpapjieHHbIH Ha (OPMUPOBAHHE YMEHHII NMPABWJIBHOIO MCIOJIb30BAHUA
COBPEMEHHBIX CpPeACTB IMOMCKAa, AaHAJW3a W HHTepnperauud uHGopMauuM,
UHPOPMALMOHHbIE TEXHOJOIMH /Ui BBINOJHEHHMS 3a4a4 NpodecCHOHAIBHON
nesiTebHOCTH «PoJib XUMHM B o0ecnedYeHHM 3JKOJOTHYECKOH, IHEPreTHYecKoil u
NUIIeBOil 0e30MacCHOCTH, PAa3BUTHH MeIMUMHbI, CO3JAHMH HOBBIX MaTepHAJIOB (B
3aBHCHMOCTH OT BH/1a NPOGeCCHOHAIBbHOM AeITeJIbHOCTH), HOBBIX HCTOYHUKOB YHEPrUuM
(a1bTEepHATHMBHbIE HCTOYHUKH YHEPTHH).

IIpakTnyeckas padora Ne 25 Pemenue keiic-3amau «[loHsiTue 0 HayyHBIX MeTOAAX
MO3HAHUS BEIIECTB M XUMHUECKUX peakuuid. [IpeacraBienus o0 o0mMX HayuyHBIX MPUHIIMAIIAX
IMIPOMBIINIJICHHOI'O TTOJYYCHUSA BaKHEHUIITIX BCIIECCTB (Ha MpuMcEpax IMpPOMU3BOJACTBA aMMHAKaA,

OK 01
OK 02
OK 04
OK 07
TK 2.3

LOI[HILS.
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CepHOW KHCJIOTHI, METaHojia). XUMHS M 3/I0pOBbE UYEJIOBEKAa: IpaBWiia 0Oe30MacHOTro
UCIOJIb30BaHUS JIEKAPCTBEHHBIX MTPENAPATOB, OBITOBOM XMMHHU B TIOBCEAHEBHOM KU3HI»

IIpakTyeckas padora Ne 26 Pewmenue keiic-3anau «IIpumMeHeHrE XUMUYECKUX BELIECTB U
TEXHOJIOTUI ¢ yderoM Oyaymed MNpodecCHOHAIBHOW JAEATENIBHOCTU: MaTepuanbl s

AJIEKTPOHUKHM, HaHOMAaTepualbl, TEKCTUJIbHBIE BOJIOKHA, MaT€pUalIbl U3 HMCKYCCTBEHHBIX H !
CUHTETUYECKUX BOJIOKOH.

IIpakTyeckoe 3ansaTue Ne 27 [lpencraBieHue npeaBapUTEIbHBIX PE3YJITATOB MPOEKTHON 1
JIESITEILHOCTH € yueToM Oynyied mpodheccCuoHaIbHOM NesTENbHOCTH

IIpakTuyeckoe 3anaTue Ne 28 3amura IPOEKTHBIX padoT 1
IIpoMeskyTOoUHasi aTTecTalUs MO AUcHUIIMHE (TuddepeHInpoOBaHHbIHN 3aueT) 1
IIpome:xxyTouHasi aTrecTanusi no gucuunanue (nuddepeHInpoBaHHbIN 3a4eT) 1
Bcero 72
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3. YCI0OBUSL PEAJIM3ALIMN INPOI'PAMMUBbI
OBHIEOBPA3OBATEJBHOU JUCIIUIIJINHBI

3.1. TpeGoBanusi K MHHHMAJIBLHOMY MATEPHAJIbHO-TEXHHUYECKOMY
ol0ecnevyeHn 1o

Jlist peanu3anuy MporpaMMbl JUCLMIUIMHBI JOHKHBI OBITH MPEYCMOTPEHBI
CJIEIYIOIUE CTIeIMANIbHBIC TOMEIICHUS: YUeOHbI KaOMHET XUMUU W/WIIH y4eOHOM
XUMHUYECKOM J1abopaToOpuH.

D¢ GhHEeKTUBHOCTh  MpenojaBaHusl  0O0Ie00pa30BaTEeIbHON  JUCITUTIINHBI
«X¥UMUS» 3aBUCUT OT HAJIMYUSI COOTBETCTBYIOIIETO MaTEpPHAIbHO-TEXHHUYECKOTO
OCHalIeHHsI. DTO OOBSICHIETCS OCOOCHHOCTSIMU JAUCLUUIUIMHBI, B MIEPBYIO OYepPE/Ib,
e€ OKCIEpPUMEHTAIbHBIM XapaKTepoOM, MIIUPOKUM CIIEKTPOM NPUMEHEHUS W
MPaKTUYECKOM  3HAUYUMOCTBIO. PekoMeHayemMoe  MaTepHUalibHO-TEXHUYECKOE
o0OecrieyeHne KaOuMHETa XMMHM M XUMHUYECKOM J1abopaTOpuM BKIIIOYAET:
CHEIUATN3UPOBaHHYI0 MeOeldb U CHCTEeMbl XpaHEHUs, TEXHUYECKUEe W
AJNIEKTPOHHBIE CpeAcTBa OOYYEHHMs, JIEMOHCTPAlMOHHbIE Y4YEOHO-HArJIsAIHbIE
nocoOus, JEMOHCTpPAIlMOHHOE O0OpyJOoBaHHME U TPHUOOPHI, J1AOOPaTOPHO-
TEXHOJIOTUYECKOe 000py/I0BaHKE, JTaOOPATOPHYI0 XUMHUYECKYIO MOCYAY, MOJAEIU
(0OOBEMHBIE W IUIOCKHE), HATypaJbHble OOBEKTHl (KOJUIEKLIUU, XUMHUYECKHE

peakTuBbl), 000pyAOBaHHUE TAOOPAHTCKOM.

CrenMaJIu3upoBaHHAasi MeDeIb U CHCTEMbI XPaHeHusl
1 | Cron nabopaTopHBIi 1EMOHCTPAITMOHHBIH (C 3aIIUTHBIM, XUMOCTOMKHAM U TEPMOCTOHKUM
MOKPBITUEM, PAKOBUHOM, MOJIBOJIKON M OTBEJICHUEM BOJbI, CAHTEXHUKOM,
SIEKTPUUYECKUMHU PO3ETKAMH, aBTOMATAMH aBAPUITHOTO OTKJIFOUEHHSI TOKA)
2 | Cron nabopaTOpHBIN IEMOHCTPAITMOHHBIA ¢ HAJICTPOUKOM (C 3aIIUTHBIM, XUMOCTOHKHUM H
TEPMOCTOUKUM MOKPBITUEM )
3 | Cron yueHHUECKH JTaOOPATOPHBINA, PETYITUPYEMBIH TI0 BBICOTE (C 3aIIMTHBIM,
XUMOCTOUKUM U TEPMOCTONKUM MOKPBITHEM, PAKOBUHOM, OOPTUKOM MO HAPY>KHOMY
Kparo, MOJIBOJIKON U OTBEJIEHUEM BOJIbI, U CAHTEXHUKOM )/CTON yUeHUUECKUH,
peryiupyemMbii 1o BeICOTE (IPHUOOPETAETCS TOIBKO MPU HAIMYUU CIIEIIUATIEHOTO
71a00PaTOPHOTO OCTPOBHOTO CTOJIA) (110 KOAUYECMBY 00VUAIOWUXCS)
4 | Ctyn y4YeHUUECKUH (1o Koauuecmsy o0yuaruuxcs,)
Orneryumuresnb
6 | Hocka kiaccHasi/PenbcoBas cuctema ¢ KJIIaCCHOM M MHTEPAaKTUBHOM J10CKOM
(mporpammHoe obecrieueHne, MPOeKTOp, KPEIIEHUSI B KOMILIEKTE )/ HHTEPaKTHBHON
MaHeJbI0 (MMPOrpaMMHOE 00eCTIeYeHNEe B KOMILICKTE)
7 | Crou ¢ ssmukaMu JiIsl XpaHeHHsI/TYMOOH (pabouee mecmo npenodasameris)
8 | Kpecno oducHoe (pabouee mecmo npenooasameiisi)

(9]
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Jlocka npoOkoBasi//locka MAarHUTHO-MapKepHast

10

Cucrema (yCTpoOHCTBO) AJisi 3aTEeMHEHUS] OKOH

11

[Ika¢ BRITSHKHON MaHOPAMHBII

12

[Ikad 11t XpaHeHUsT yIeOHBIX TOCOOHIA

13

ArnTeyka yHHUBepcaJabHas JUIsl OKa3aHUs IEPBOM MEIUIIMHCKON ITOMOILH

Texuuueckue cpeacraa

MHoro()yHKITMOHAJIBHOE YCTPOHCTBO/TIPUHTED

N | —

WHTepakTHBHBIN POrpaMMHO-aNINapaTHBIA KOMITJIEKC MOOUIIBHBIN WM CTAIIMOHAPHBIN
(mporpammHoe obOecrieueHue, IpoeKTop, KperieHue B Komiuiekre)/PeiabcoBast cuctema ¢
KJIACCHOW M MHTEPAKTUBHOU JIOCKOH (IIpOrpaMMHOE 00ecTieueHUEe, MPOCKTOP, KPEIICHHE
B KOMIUICKTE )/ HHTEPAKTUBHOMN MaHENbI0 (IPOrpaMMHOE 00ECTICYCHHE B KOMIUJICKTE)

[epconanbHbII KOMIBIOTED C Nepupeprer/HoyTOYK (JIMIEH3MOHHOE TPOTPaMMHOE
obecnieueHue, 00pa3oBaTeIbHbII KOHTEHT U CUCTEMA 3allUThl OT BPEIOHOCHOMH
UH(OpMaLUH, TPOrpaMMHOE obecrieueHue Uil UPPOBO 1abopaTopuu, ¢
BO3MOXHOCTBIO OHJIAHH-0IPOCa)

DJIEKTPOHHbBIE CPEeICTBA 00YUeHUsI

DnexkTpoHHbIE cpeacTBa o0yueHus/MuTepakTuBHble ocoous/OHnaiH-Kypesl (1o
pazoenam pabouel npocpammol)

JleMoHCTpanMOHHBbIE YUeOHO-HATJISATHbIE T0CO0MSI

CrnoBapu, CipaBOYHUKH, SHIUKIONEIHS (10 XUMUYECKUM HAYKAM)

KomIekT nopTpeTroB BENMKUX XMMHUKOB

[TocoOust HATAAMHOM DKCIIO3ULIHN

AW IN|—

[Tepuoanueckas cucteMa xumMudeckux 3yaeMeHToB JI.M. Menneneesa

CnenuaJn3upoBaHHas Me0e/ib H CHCTEMbl XPAHEHUs 115l XUMHYeCKOH J1adopaTopuu

JlaGopaTopHBIit OCTPOBHOM CTOJ (IBYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITUEM, HAJICTOJILEM, C MTOJCBETKON U AJIEKTPUUECKUMU PO3ETKAMU,
TTOJABOJIKOM M OTBEJICHUEM BOJIbI, U CAHTEXHUKOMN )

Ctyn 1a00paTOpHBIA, PETYJIUPYEMBIH 10 BBICOTE

Cton mabopaTopHBIA JEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOUKUM U TEPMOCTONKUM
MMOKPBITUEM, PAKOBUHOM, IMOJIBOJIKOM U OTBEJEHUEM BOJbl, CAHTEXHUKOM,
NEKTPUUYECKUMU PO3E€TKaMU, aBTOMAaTaMU aBapUMHOIO OTKIIFOUEHUS TOKA)

Cron nabopaTopHbIA JEMOHCTPAIIMOHHBIN C HAJICTPOMKOH (C 3alIUTHBIM, XUMOCTOUKUM U
TEPMOCTOUKHUM MOKPBITHEM )

W

Cron ¢ ssmmKaMu JJ1si XpaHEeHUs1/ TyMOoi

@)

Kpecno oducnoe

|

Ornerymmurens

JleMOHCTpallMOHHOE 000PY/I0BaHNMe U MPUOOPHI I KA0OMHETA U J1a0opaTopum

Becs1 asiektponnbie ¢ USB-niepexogHukoM

CTOJUK TOIBEMHBIH

[enTpudyra nreMoHcTpaioHHas

IlITaTuB 1IEMOHCTPAIIMOHHBIN

Anr[apaT JJIA IPOBCACHHUA XUMHUYCCKHX peaxuﬂﬁ

Annapat Kunna

DBAMOMETP

['openka yHUBepcaabHas

O [0 [N | |WIN|[—

[Ipubop st nuTFOCTpaK 3aBUCUMOCTH CKOPOCTH XUMHUUECKUX PEAKINM OT yCI0BUN
OKpY’Karolien cpebl

10

Habop ns snekTposn3a JeMOHCTPalMOHHbIN

[Tpubop Uit ONBITOB MO XMMHH C JIEKTPUICCKHM TOKOM (J1a00paTOpHBIii)

12

[Tpubop [uist OKKUCISHHSI CIUPTA HAJl MEJIHBIM KaTaJlu3aToOpoM

13

[TpuGop /ISl MOTyYEHHUS FaJIOUI0AIKAHOB JIEMOHCTPAIMOHHBIH
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14 | [Tpubop Juist MOJIYYEeHUs PACTBOPUMBIX BEIIIECTB B TBEPIOM BHJIC

15 | YcranoBka i GuiIbTpOBaHUS MO/ BAKYYMOM

16 | ITpubop 1uist onpeIeNIeHus: COCTaBa BO3AYyXa

17 | N'a3oananu3aToOp KUCIOPOIA U TOKCHYHBIX Ta30B ¢ HU(POBON MHAMKAIMEH MMOKa3aTesei

18 | [Tpubop [uist WIUTIOCTPALIMH 3aKOHA COXPAaHEHHsI MacChl BEIIECTB

19 | YcraHoBka il IEPETOHKU BELIECTB

20 | bapomeTtp-anepou

21 | HaGop aJis u3yueHus BOJOPOIHOM SHEPTETUKHU

22 | pH-MeTpsI (Donornumenvroe éapuamusnoe 0bopydosatie)
JlabopaTopHO-TexXHoI0rHYecKoe 000py/I0BaHKe 115l KAOMHeTa U Ja00paToOpuH

1 | [Tpubop [uist MOJIyYEeHUs TAIONI0AIKAHOB U CIOXKHBIX 2(hHUpOoB 1a00paTOPHBII

2 | Konbonarpesareinb

3 | DnexTporiuTka

4 | banst koMOuHUpOBaHHAas JlabopaTopHas

5 | Becsl u1s ChITyYMX MaTepUasioB

6 | [Ipubop 11 mosydeHus ra3oB

7 | CnupToBKa JiabopaTopHast

8 | MarnuTHas Memanka

9 | Mukpockon nu¢poBoii ¢ PYKOBOJICTBOM IOJIH30BATENSI M TOCOOUEM TSI YIAIITHXCS

10 | HaGop jJist Y4UCTKU ONTHUKHU

11 | HaGop mocyapl 1u1st peakKTHBOB

12 | Habop nocyibl ¥ IpUHAAISKHOCTEH Isl pabOThI ¢ MAJIBIMU KOJIMYECTBAMHM BEILLIECTB

13 | Habop npuHa/ie:xKHOCTEH 71 MOHTaXa MPOCTEUIITNX MPUOOPOB MO XUMHH

14 | HaGop nocy sl ¥ IpUHAIJIC)KHOCTEN M3 TTponmieHa (MUKporabopaTopusi)

JlabopaTopHasi XuMHYecKasi MOCy/Aa 1Jisi KAOMHeTa U J1a00paTOPHHU

1 | KommuiekT ko0 1eMOHCTPAIIMOHHBIX

2 | HabGop npoOok pe3nHOBBIX

3 | [lepexona CTEKJISHHBIN

4 | Ilpobupka Bropma

5 | [Ipobupka IBYXKOJICHHAs

6 | CoequMHUTEND CTEKISIHHBIN

7 | 3axuM BUHTOBOM

8 | 3axxum Mopa

9 | lllma"r cUIMKOHOBBIIM

10 | KOMIUIEKT CTEKJIIHHOM MOCY/IbI Ha HUTH(hax 1eMOHCTPAIIMOHHBIH

11 | Jlosupyromiee ycTpoiuCcTBO (MEXaHUIECKOE)

12 | KommuiekT usnenuii u3 kepamuku, dhapdopa u dasHca

13 | KommutekT soxex hapdopoBbix

14 | KOMIIJIEKT MEpHBIX KOJIO0 MaJIOTO 00bemMa

15 | KomMmuiekT MepHBIX KOJIO

16 | KoMIUIEKT MEPHBIX IIMIMHAPOB TIACTHKOBBIX

17 | KOMIUIEKT MEpHBIX IIMJIMHAPOB CTEKIISTHHBIX

18 | KOMIUJIEKT BOPOHOK CTEKJISIHHBIX

19 | KoMIUJIeKT NUIETOK

20 | KOMIUIEKT cTakaHOB IIACTUKOBBIX/CTEKIISTHHBIX

21 | KoMIIJIEeKT CTaKaHOB XMMHUYECKHX MEPHBIX

22 | KOMIUIEKT CTaKaHUMKOB JIJIsl B3BELIMBAHUS

23 | KOMIIIEKT CTYNOK C IECTUKAMHU

24 | HaGop mimareneii

25 | Habop nuHIETOB
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26

Habop uammek Iletpu

27

TpyOka crexiisHHas

28

DKCUKATOP

29

Yama KpUCTAJJIM3aIMOHHAaAg

30

I Iumniel TUTEIBHBIC

31

bropertka

32

[Tpobupka

33

banka 110 pCaKTHBEI IOJITUOTHUJIICHOBAA

34

banka nog PEAKTHBLI CTCKIIIHHAA M3 TCMHOI'O CTCKJIA C HpHTepTOﬁ HpO6KOfI

35

Habop CKJISIHOK AJIs1 paCTBOPOB PEAKTUBOB

36

Ilamouka cTekasHHAas

37

[lItatuB 17151 TPOOHUPOK

38

Kommiekt CpCACTB AJis PIHI[HBHI[yEUIBHOfI 3allIUThI

39

KoMIuiekT TepmMmoMeTpoB

40

CYIHI/IJ'IBHaSI MaHCJIb IJId MOCY AbI

41

OunbTpoBanbHas Oymara/QuiabTpbl OyMaxkKHbIE (OONOIHUMENbHOE 8APUATNUBHOE
o0bopyodosanue)

Mopenu (00beMHBIC M IIJIOCKHE), HATYPAJBbHbIE 00beKThI (KOJICKIIHH, XUMUYEeCKHUe
peaKkTHBbI) Ui KaOMHeTa U J1a00paTopuu

Kommext Mozesei KPUCTAJNIMYCCKUX PCIICTOK

Moaenb MOJIEKyIIbl OeNKa

Habop m1s MmogenupoBaHus CTPOSHHS] HEOPTAaHMYECKHUX BEIIECTB

Ha6op JJIA MOACIIMPOBAHUA CTPOCHUA OPraHNMYCCKUX BCIICCTB

HaGop a1 MofenupoBaHus CTPOCHUSI aTOMOB U MOJIEKYJI

Ha6op JJIA MOACIIMPOBAHUA OJICKTPOHHOI'O CTPOCHHUA aTOMOB

KoMmnekT xommeximit

0IQ [N | N |hB W[~

KoMImIekT XuMH4ecKkux PCAaKTHBOB

Ob6opynoBanue JJa00PAHTCKON KaOMHEeTa XMMUU

Cron ¢ simmKaMu JJ1si XpaHEeHUs1/TyMOoi

Kpecno oducuaoe

Cton 1a00paTOPHBIA MOCYHBIN

Cy'IJ_II/IJ'IBHa}I MaHCJIb JJIA IIOCYAbI

[xad mist XpaHeHUs: y9eOHBIX TOCOOHIA

[kad 11 XpaHSHUS XUMUYCCKUX PEaKTHBOB

[xad 11t XxpaHeHus: 1a60paTOPHOI MOCY AL/ TIPUOOPOB

0IQA [N N |B (W[~

[Ikad BRITSHKHON

O

JlabopaHTCKHiA CTOI

—_
o

Cryn 1a00opaToOpHBIM, peryJIUpyeMbIil 110 BBICOTE

—_
—_

DNEeKTPUYECKUI aKBaIUCTUILISITOD

—_
[\

[Ixad cymmIbHBIN

[a—
(O8]

Pe3uHOBBIE IEpUaTKH

,_
N

KoMIuiekT epiieil 1jist MBIThs 1a0OpaTOPHOU MOCY bl

3.2. Mu¢popmanuoHHoe odecneyeHne peaju3auu NporpamMmmbl

Jns  peanuzanuu  MPOrpaMMbl  JUCHUIUIMHBL  OMOIHMOTEYHBIM  (DOHI

o0pa3oBaTeILHON OpraHu3alu JOJDKEH UMETh IeYaTHbIE W/WIM JJIEKTPOHHBIC

y4eOHUKH W pa3pabOTaHHbIE B KOMIUIEKTE C HHUMH YydeOHbIE TocoOus (mpu
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HaJIM4YMH), JOMYIICHHbIE K HMCIOJb30BAHUIO MPHU peau3alri 00pa30BaTeIbHbBIX
IPOrpaMM CPETHEro MPO(PECCHOHAIBHOTO 00pa30BaHUs, pealn3yeMbIiXx Ha 0ase
OCHOBHOTO 00111eTO 00pa30BaHUsI.

OcCHOBHbIE [T€YaTHbIC U3AAHUS

1. AadunorenoBa, . B. Xumus: ydeOHUK W TPaAKTUKyM JJIsi CPEIHETO
npodeccuonanbHoro oopazosanusi / . B. Audunorenona, A. B. babkos, B. A.
ITonkoB. — 2-e u3A., ucnp. u gon. — M.: U3narensctBo FOpaiit, 2022. — 291 c.

2. Illeromuxuna, H. A. OOmas xumwus: yueOnuk mius CIIO / H. A.
[leromuxuna, JI. B. MunaeBckas. — 2-e¢ u3a. — CII6.: Jlanb, 2024. — 164 c.

3. Huxonbckuii, A. b. Xumwus: y4eOHUK W TPAKTHKYM JUIsI CPEIHETO
npodeccuonanbHoro oopasoanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢
u3., nepepabd. u qon. — M.: UznarenscTBo FOpaiit, 2022. — 507 c.

4. Xumusi: yuyeOHUK Uil cpefiHero npodeccuoHanbHoro oopazoBanus / 1O.
A. JleGenes, I H. ®aneeB, A. M. TonyGes, B. H. IllanoBan; mox oOuiei
penakmuent I'. H. daneeBa. — 2-e usn., nepepad. u gomn. — M.: M3narenbcTBoO
IOpaiir, 2022. — 431 c.

JlonoHUTEIbHbIE HCTOYHUKHU

1. Xumus. 10 xknacc. YrnyOonéunsiii ypoBenb: yueOnuk/ B.B. Epemun, H.E.
Kysemenko, B.1. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. JIlynuna. —
M.: [Ipocsemienune, 2022. — 446 c.

2. Xumus. 11 knacc. YrioyOn€unsiii ypoenb: yueOuuk/ B.B. Epemun, H.E.
Ky3bmenko, A.A. Jlpo3noB, B.B. Jlynmun; mox pen. B.B. Jlynuna. — M.:
IIpocBemienue, 2022. — 478 c.

3. Meroauueckoe nocodue k yueoHuky B. B. Epemuna, H. E. Ky3bpmenko,
B.1. Tepenuna, A. A. [Ipo3noBa u np. «Xumus. YriayOneHHbIH ypoBeHb». 10
kinacc / B. B. Epemun, A.A. Hpo3nos, 1.B. Epemuna, B. M. Maxonuna, O.
1O. Cumonoga, 3.10. Kepumos. — M.: Jlpoda, 2024. — 339 c.

4. Metonudeckoe nocobue k yueouuky B. B. Epemuna, H. E. Ky3smenxo,

A. A. Jlpo3noBa u np. «Xumus. YriuyOsneHHbii ypoBeHb». 11 kmacc / B. B.
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Epemun, A.A. Ipo3nos, N.B. Epemuna, H.B. Bonkosa, H.B. ®@upcrosa, 3.1O.
Kepumos. — M.: [Ipoda, 2024. — 423 c.

5. UepnukoBa, H. FO. XumMus B 10CTyTHOM H3JI0KEHHUH: y4eOHOE mocolue
s ciio / H. FO. Yepnukosa. — 2-e u3a., crep. — CII6.: Jlanp, 2022. — 316 c.

6. llleBnuipina, JI. B. Xumus: yue6noe nocodbue / JI. B. IlleBuuisina, A. U.
Amnapnes. — HoBocubupck: HI'TY, 2017. - 92 c.

7. bmunos, JI. H. Xumusa: yue6nuk s CIIO / JI. H. baunos, U. JI.
[lepdunona, T. B. Cokomnona. — 2-e uzz., crep. — CII0.: Jlans, 2021. — 260 c.

8. I'adbpuensn, O. C., JlsicoBa, I'. I'. Xumus: KHHATA I MpEIoaBaTeIs:
y4e0. - Metoj1. mocobue. — M. Akagemus, 2024. — 332 c.

9. UepnukoBa H. 1O., Memepsakoa E. B. Pemaem 3amaun no xumuu
camocTtosaTensHO: yueOHoe mocooue / H. FO. Uepnukora, E. B. MemepsikoBa —
CII6.: Jlans, 2022. — 328 c.

10. Pe3snukoB B. A. COopHMK ynpa)XHEHMH M 3aja4 IO OpPraHUYecKOi
xumun: yueonoe nocooue / B.A. Peznukos — CI16.: Jlans, 2021. — 226 c.

11. Kanycruna A. A., Xambuenko W. I'., JIlubanoB B. B. OOmas u
Heopranndeckas xumus. [Ipaktukym / A. A. Kamycruna, U. I'. Xanbuenko, B.B.
JIn6anos — CII0.: JIans, 2023. — 152 c.

NHTepHeT-pecypesl

1. https://content.edsoo.ru/lab/ — BuptyansHas 1abopaTtopus

2. https://postnauka.ru/themes/chemistry — Jeknuu 1Mo XUMUKM Ha cailTe
[ToctHayka.

3. http://gotourl.ru/4783 (http://potential.org.ru/) CaiiT Hay4HO-TOMYJISPHOTO
xypHana «llorenmmam». Xypuan wmzpgaércs ¢ 2005 r., ¢ 2011 r. — pazgen
«XUMUD.

4. http://gotourl.ru/4785 (http://www.hij.ru/) CallT Hay4YHO-TIOMTYJIIPHOTO

KypHaIa « XuMUs 1 Ku3HbY. KypHan uznaércs ¢ 1965 .

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OtkpsiTas
AJNIEKTPOHHAsg OMOIMoTeKa XuMuueckoro nopraina «Chemnety, conepxut yueOHbIe
1 UH(QOpPMALIMOHHBIE MaTepHalsibl JJIsl IIKOJIBHUKOB M yuutened. B Hell MOxKHO
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HaWTH Y4EOHHKM MO OOIIeH W HEOPraHWYECKON XUMHUHU, OPTaHUYECKOW XUMHH,
MYJIbTUMEIMaMaTepuabl, a TAKXKE 3aa4d XUMUYECKUX OJMMITNAJ C PEIICHUSIMH,
3a/1a4u BCTYMHUTEIBHBIX 3K3aMEHOB JIJIs1 aOUTYPUEHTOB.

6.http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanmonnsie Marepuaibl 00 OJINMIIUAJAX:
MockoBckou ropojackou, Beepoceniickoi, MenaeneeBckoit, MexayHapoaHOM.
[IpuBeneHsl 3aaud TEOPETUYECKUX U IKCIEPUMEHTAIBHBIX TYpPOB, MOJIPOOHBIE
pelieHus1, cnucku u ¢potorpaduu nodeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/)

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) [TopTan o
HaHoTexHoyiorussM. (OCHOBHasi 1eJib — pa3BUTHE O00pa3oBaHUs B 00JACTH
HAHOTEXHOJIOTUH U TIOJITOTOBKA K MHTEPHET-OJIMMITHA/IC 10 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/) Hanéxnas cnpaBouHast
uH(pOpMaIUs 0 XUMUYECKHUX JJIEMEHTAX U UX CBOMCTBAX (HA aHTJIMHCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3pIuHBIN CalT 0
CBOMCTBaX XUMHUYECKHX AJIICMCHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii caiit
OHJIaH-00pa30BaHMUsl, COACPIKUT MHOTO MHTEPECHBIX 00pa30BaTEIbHBIX
KYPCOB ¥ BUJICOJICKIIUA IS IIKOJILHUKOB, CTYACHTOB M YUUTENIeH. ECTh HECKOTBKO
KYPCOB 10 XUMUH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiit  Chemical Abstract
Service

13. http://www.organic-chemistry.org/ [TopTan mo opranu4eckoil XuMUu Ha
AHTJIMHACKOM SI3BIKE.

14. http://www.xumuk.ru

15. http://orgchemlab.com/ CaiiT, mOCBSIIEHHBIH TPAKTUYECKON paboTe B
nabopaTopuun

16. https://chemcollective.org/vlabs — BupTtyansnas nabopatopus
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4. KOHTPOJIb M OHLEHKA PE3YJIbBTATOB OCBOEHUA

OBIIEOBPA3OBATEJIbHOM TUCIUILIAHBI

KoHTpons M oOlLieHKa pe3ynbTaTOB OCBOEHMs 001Ie00pa3oBaTeIbHON

AUCHOUIIIMHBI PACKPBIBAKOTCS YCPC3 JUCHUIINIMHAPHBIC PE3YJIbTATHI, HAIIPABJICHHLIC

Ha (opMHpOBaHHE OOIIKMX M MPOPECCHOHANBHBIX KOMIIETEHUMU MO pasjaenam

U TEMaM COJIepkKaHusl yueOHOTo MaTepHaia.

Oobmasi/npodeccuoHanbHaA

THun oeHOYHBIX

Pa3znen/Tema .
KOMIIeTEHIIUs MepOonpUATHIA
OK 01. Beibupats criocoObl pemeHus Tema 1.1-1.7 TectupoBanue
3a/1a4 npoQecCHOHANTBHON IeATeIFHOCTH Tema 2.1,2.2 VYcTHbli onpoc
MIPUMEHUTEIBHO K Pa3IMYHbIM Tema 3.1 Pemenue pacuéTHeix 3a1au
KOHTEKCTam Tema 4.1 Habmronenue 3a xoqoM
Tema 5.1-5.4 BBITIOJTHEHUS TTPAKTUKO-
Tema 6.1 OpPUEHTUPOBAHHBIX 3aaHUN
Tema 7.1 [IpencraBnenue
Tema 8.1 pe3yJIbTaToB
OK 02. Ucnosib30BaTh COBPEMEHHBIE Tema 1.2, 1.4, IIPAKTUYECKUX U
CpEACTBA MOKCKA, aHAJIN3a U 1.6, 1.7 nabopaTopHBIX paboT
UHTepIpeTanuu nHhopMaluu, u Tema 2.1, 2.2 [IpoBeneHne XUMHUUECKOTO
WH(POPMAITMOHHBIC TEXHOJIOTUH JIJIS Tema 4.1, 4.2 3KCIIEpPUMEHTA
BBITIOJTHEHHSI 33729 PO ECCHOHATBHON Tema 5.2-5.4 Brinonnenue
JIeSATEIIbHOCTH Tema 6.1 KOHTPOJIBHBIX
Tema 7.1 pabot no
Tema 8.1 paszaenam JUCUUILIHHBI
OK 04. Tema 1.7 OrneHka caMOCTOSITENTEHO
O} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1,2.2 BBITIOJIHEHHBIX 3aJaHUH
paboTaTh B KONIEKTHBE  KOMAH/IE Tema 4.1, 4.2 3amuTa peeHus Keic-
Tema 5.2-5.4 3aja4 (¢ yueToM Oyayieit
Tema 6.1 npodeccuoHanbHOM
Tema 7.1 NESITEIbHOCTH)
Tema 8.1 3ammra uccaea0BaTeNbCKUX
OK 07. ConeiicTBOBaTH COXpaHEHHUIO Tema 1.7 IIPOEKTOB I10 TEMAaM:
OKPYIKAaIOILEH CPEIbL, Tema 5.1 1 Uccenenosanue
pecypcocOepekeHHI0, IPUMEHITh 3Hanust | Tema 8.1 Ka4eCTBCHHOTO U
00 U3MEHEHUU KINMAaTa, IPUHIUIIBI MIPOLICHTHOT'O COCTaBa
OepeKIIMBOr0O MPOU3BOJACTBA, IPPEKTUBHO JIAKOKPACOYHBIX
JIHCTBOBATh B UPE3BbIYANHBIX CUTYALUSIX MaTepuaoB.
T1K 2.3 Co31aBaTh yCIOBHs JUIS Tema 1.1, 1.2 2 UccnenoBanue
COXPAaHHOCTH KOJMYECTBEHHBIX U Tema 1.4-1.7 Ka4CCTBCHHOTO 1
KAa4eCTBEHHBIX XAPAaKTEPUCTUK ToBapa Ha | Tema 2.1,2.2 IIPOLICHTHOI'0 COCTaBa
pa3HBIX 3Tanax TOBapOJABMKEHMS ToBapoB | Tema 4.1 naphioMepHbIX
Tema 5.2 TOBApOB.
Tema 7.1 3 ®akropsl, popmupyOIIHe
Tema 8.1 Ka4yeCTBO

OTPEeOUTENBCKUX TOBAPOB.
4 Tlpoueccsl,
IIPOUCXOJAIINE IIPU
HapyILIECHUHU yCIOBUU
XpaHeHusl.

5. MccnenoBanue
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Ka4yeCTBCHHOTO U
KOJIMYECTBEHHOTO
XHMHYECKOI'0 COCTaBa
MOIOIIUX CPEJICTB, KaK
npumep

TOBapOB

HEMIPOAOBOJIBCTBCHHBIX

6. BeiICOKOMOJNIEKYIIpHbBIE

COCANHCHITT B

HNuBapnaHTHBIE LeeBbIe
OPHEHTHPHI BOCHUTAHUS
BBIMIYCKHUKOB
o0pa3oBaTeJIbHOI
OpraHM3amnuH,
peanusyloniei
nporpammsi CIIO

Dopmbl, METOAbI (POPMUPOBAHUS

Tun oeHoYHbIX
MepONpPUATHSA

IOIIB. ITaTpuoTH4eckoe BOCIUTAHUE

IHOIIB.2.

Co3HAOMHMHA MPUIACTHOCTH
K MHOTOHAIIMOHATEHOMY
Hapoay Poccuiickoit
Oenepanun, OTeuecTsy,
001IePOCCUICKYTO
UJICHTHYHOCTb.

I'pynmnoBoe o0CyXIcHHE HA TIPEAMET
OCO3HaHMsI CBOEH POCCUICKOU
IPaXIaHCKOU MPUHAICHKHOCTH
(MICHTHYHOCTH) B TIOJUKYIBTYPHOM,
MHOTOHAIIMOHAILHOM U
MHOTOKOH(ECCHOHATHLHOM
poccuiickoM 00IIecTBE, B MUPOBOM
coobmecTBe «JlocTrxkeHus
POCCHUHICKUX YUEHBIX B CO3JaHUU
CUMBOJIUKH XUMUYECKHX DJIEMEHTOBY.

I'pynmoBoe oOcyxeHHe
OPHUEHTHUPOBAHHOE HA IIPEAMET
OCO3HaHMs CBOEH POCCUICKON

Ipa)k1aHCKOM MPUHAJICKHOCTH
(MIEHTUYHOCTH) B MOJIUKYJIBTYPHOM,
MHOT'OHALIMOHAJIEHOM U
MHOTOKOH(ECCHOHATHLHOM
POCCHIICKOM OOIIECTBE, B MUPOBOM
coobmectBe «JlocTrxeHus
pOCCI/IP’ICKHX YYCHLBIX B CTAHOBJICHUHU U
Pa3sBUTUU OpFaHH‘IeCKOﬁ XUMHH, B
YaCTHOCTH CO3JIaHUU TEOPUH
XHUMUYECKOT0 CTPOEHUSI OPraHUYECKUX

DKCTepTHOE OIIEHUBaHKE
BBICKa3bIBaHUM Ha nmpeamMeT
OCO3HAHUSI MPUYACTHOCTH K
MHOTOHAIIMOHATILHOMY
Hapoxay Poccuiickoii
®denepanuu, OTedecTsy,
o01IepoccuiicKoi
NJICHTUYHOCTH.
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COCTUHEHUIY.

HO/IHB. lyX0BHO-HPAaBCTBEHHOE BOCIIUTAHUE

HOJHB.S.

Ob6namaromuit
cOpMUPOBAaHHBIMU
MPEACTABICHUSIMH O

LEHHOCTH U 3HAUYCHHUHU B
OTEYECTBEHHON U MUPOBOI1
KyJbTYp€ S3bIKOB U
JUTEpaTyphl HAPOJIOB
Poccun

OOMeH MHEHHSIMH Ha BBIPOKCHHE
c(hOpMUPOBAHHOCTH MPEICTABICHUS O
IICHHOCTH ¥ 3HAYCHUU B
OTEYECTBEHHON U MUPOBOH KYJIbTYypE
SI3BIKOB M INTEPATYPHI HAPOIOB
Poccun «lleHHOCTH U 3HAUCHHE
[lepunonuyeckoro 3akona JI.1.
MeHeneeBa B OTCUECTBEHHOM U
MUPOBOH HAyKe»

DKCHEepTHOE OIICHUBAHHE
BBICKA3BIBAaHUM HA MPEAMET
MPOSIBIICHUS
chopMHpPOBaHHBIMHU
MIPEICTABICHUSMH O
LIEHHOCTH U 3HAYCHUU B
OTEUYECTBEHHOM U MUPOBOI
KYJbTYypE SI3BIKOB U
JuTepatypsl HapoaoB Poccuu

IMOPB. Pusuyeckoe BocnuTaHue, GopMHUPOBaHUE KYJIbTYPbI 310POBbS H IMOLMOHAJIBHOIO

0n1aronoay4yus

HO®B.3.

Bripaxaroniuii Ha IpakTHUKe
YCTaHOBKY Ha 37J0POBBII
00pa3 Ku3HHU (30pOBOE

MHATaHue, COOIIOACHHE
TUTHEHBI, PEXKUM 3aHATUH U
OTABIXA, PETYILIPHYIO
(hm3nYecKyro aKTUBHOCTB),
CTpeMJIeHHE K PU3NIECKOMY
COBEPILIEHCTBOBAHUIO.

becena, HanpaBiIeHHAs HA BBIPAKEHUE
Ha MMPaKTHUKE YCTaHOBKY Ha 3J0POBBIN
00pa3 X13HU (310pOBOE MTUTAHHE,
COOJIIOJICHNE TUTUEHBI, PEXKUM
3aHATHHA U OTIBIXA, PETYISIPHYIO
(U3NYECKYI0 aKTHBHOCTB),
cTpemiieHne K (PU3uIecKoMy
COBEpPIICHCTBOBAHHIO
«buonoruueckas posib KHUPOBY»

becena, HanpaBiieHHast Ha BBIpaKCHHE
Ha NMPAaKTHKE YCTAaHOBKY Ha 3J0POBBIN
00pa3 Ku3HU (3I0pOBOE MUTAHUE,
COOJIIOJICHNE TUTUEHBI, PEXKUM
3aHATUH U OTIBIXA, PETYIISPHYIO
(U3NYECKYIO0 aKTHBHOCTB),
CTpeMJIeHHE K (pru3ndecKkomMy
COBEPIICHCTBOBAHUIO
«bronornueckas poib TIIFOKO3HI B
KU3HEJESITETbHOCTH OpraHn3Ma
YeJIOBEKa

Becena, HanpaBneHHast Ha BBIpa)KEHHE
Ha MPaKTHKE YCTAaHOBKY Ha 30POBBIN
00pa3 ’KHU3HU (310POBOE MUTAHHE,
COOJIIOJICHUE TUTUEHBI, PEXKUM
3aHSTHH U OT/IBIXA, PETYIISPHYIO
(pm3nYeCcKyI0 aKTHUBHOCTB),
CTpeMJIeHUE K pr3ndeckomy
COBEPILICHCTBOBAHUIO
«buonornueckoe 3HaueHUE
AMHHOKHCIIOTY.

DKCHEepTHOE OLICHUBAHUE
BBIpOKEHHS Ha MPAKTUKE
YCTaHOBKY Ha 37I0pPOBBIH
00pa3 Ku3HH (3I0pOBOE
MHUTaHue, COOIIOACHHE
THTHEHBI, PEKUM 3aHATHH U
OTJIBIXA, PETYISPHYIO
(M3NIEeCKyI0 aKTUBHOCTB),
CTpeMJIeHUE K pr3ndecKkomy
COBEPLICHCTBOBAHUIO.

HODBA4.

[IposBastonuit
CO3HATENBHOE U
000CHOBaHHOE HEMIPUSATHE
BPEIHBIX IPUBBIYEK
(kypenus, ynorpeoIeHus
QJIKOTO0JI5, HAPKOTHKOB,
Tr0OBIX Gopm
3aBHCHMOCTEN),
JIECTPYKTHBHOTO MTOBEICHUS

Kpyrasiii cron HanpaBieHHBINH Ha
MIPOSIBJICHHE CO3HATEIHHOTO H
000CHOBAaHHOT'O HETPUATHS BPEIHBIX
MIPUBBIYEK (KYPEHUs, YIOTPEOICHHUS
aJIKOTOJIsI, HAPKOTUKOB, JTFOOBIX opM
3aBHCHMOCTEN), JeCTPYKTHBHOTO
MOBEJICHUS B OOIIECTBE U IIU(PPOBOI
cpene, MOHMMaHue UX Bpea JIst
(U3NYIECKOrO U IICUXUYECKOTO
310poBbs. «llocaencTBus amkoros,

DKCHepTHOE OLICHUBAHNE
TPOSIBIICHHS CO3HATEILHOTO U
000CHOBaHHOTO HENPUSATHS
BPEIHBIX MPUBBIUCK
(xypenwust, ymoTpeoeHus
aJIKOTOJIsl, HAPKOTHUKOB,
001X POPM 3aBUCHUMOCTEH),
JeCTPYKTHUBHOTO NOBEACHUS B
obmmecTBe U ITUGPOBOH cpere,
MIOHUMaHHWE WX Bpeaa Juist
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B o011ecTBe ¥ U(POBOI
cperne, IOHUMaHUE UX Bpela
TS QU3HYECKOTo U
MICUXWYECKOTO 37I0POBbSL.

Kak pe3yJbTaT XUMHUYECKOTO
B3aUMOJICUCTBHUS CIIUPTA C
OpraHUYECKUMU BEIIECTBAMH U
BOJIOM.

(U3NUECKOTO U
MICUXWYECKOTO 3/I0POBbSL.

IOIITB. IIpodeccuoHaILHO-TPYA0BOE BOCIIUTAHHE

LHOITB.3.
Bripaxaroniuii 0CO3HaHHYO
TOTOBHOCTB K
HEMPEePLIBHOMY
00pazoBaHUIO U
camM000pa30BaHMIO B

Kpyraslii cton, opueHTHPOBaHHBIN Ha
BBIpOKEHHE OCO3HAHHON TOTOBHOCTH K
HeNpepsIBHOMY 00pa30BaHHIO U
caM000pa30BaHHIO B BEIOPAaHHOMH
chepe npodecCHOHAIBHOM
JeSTebHOCTH «3HaueHHe MPUHIINTIA

DKCHEepTHOE OIICHUBAHUE
BBIPAKEHHSI OCO3HAHHOU
TOTOBHOCTH K HEPEPHIBHOMY
00pa3oBaHHIO U
camM000pa30BaHUIO B
BBIOpaHHOH chepe

BEIOpaHHOH cepe Jle laTenbe 151 COXpaHHOCTH npoheccHoHaNBHOM
mpohecCHoHAIBHOM MIPOJYKTOB NMUTAHUS B IPEANPUATHIX | JEATEIHHOCTH.
JIeSITENIbHOCTH. MIPOJOBOJIbCTBEHHON TOPTOBIINY.
[HOIITB.4. 3amura MUHU-TIPOEKTOB, DKCHEepTHOE OLICHUBAHUE
[Hornmaromuii crienuduKy HampaBJeHHAs HA TTOHUMaHHE MMOHUMaHUS CIenn(OUKH
poQeCCuOHATLHO- criermu UK mpodheCCHOHATTEHO- podecCHOHaTBFHO-TPYIOBOM

TPYJOBOH NIEATEIILHOCTH,
PETYIINPOBaHUS TPYIOBBIX
OTHOIIICHHH, TOTOBBIN
YUHUTHCSA ¥ TPYIUTHCS B
COBPEMEHHOM
BBICOKOTEXHOJIOTHIHOM
Mupe Ha 6Jaro rocyaapcTBa
1 00IIecTRa.

TPYOBOU JIE€ATENbHOCTH,
peTyIUpOBaHUs TPYAOBBIX
OTHOLIEHUH, TOTOBBIN YUUTHCS U
TPYIOUTHCS B COBPEMEHHOM
BBICOKOTEXHOJIOTHYHOM MHUpPE Ha
Onaro rocyJapcTBa u 00iecTBa
«bpoxkeHne mpoIyKTOB BCIEICTBUE
HapyIIeHUs YCIOBUN UX XpaHEHHS KaK
OKHCJIMTENIbHO-BOCCTAHOBUTENbHAS
peakuusy

JenoBas urpa, OpueHTUpOBaHHAas Ha
MOHUMaHue crienudpukn
po(hecCHOHATBHO-TPYI0BOM
JIeSITEIbHOCTH, PETYIHPOBAHUS
TPYXOBBbIX OTHOLIEHWM, FOTOBBII
YUUTBCS U TPYAUTHCA B COBPEMEHHOM
BBICOKOTEXHOJIOTHYHOM MHpE Ha
OJraro rocynapcTBa u o0miecTBa
«MeTansl ¥ CIIIaBbl, UCTIOJIb3yEMBbIE
B IOBEJIMPHBIX U3AEIHIX U
METAJNIMYECKOU MOCYED.

3amura MUHU-TIPOEKTOB,
HanpasJieHHAsl HA TOHUMaHHUe
crienuuKH mpodeccnoHaIbHO-
TPYJIOBOM JI€ATENbHOCTH,
pETyIUpPOBaHUS TPYAOBBIX
OTHOLIEHUH, TOTOBBIN YUYUTHCS U
TPYAUTHCS B COBPEMEHHOM
BBICOKOTEXHOJIOTMYHOM MHUpE Ha
05aro rocyJapcTBa u 00IiecTBa
«[TomumepHbIe HETPOJOBOIHLCTBEHHBIE
TOBAPbI»

JeSITeTLHOCTH,
PEryIHpPOBaHUS TPYIOBBIX
OTHOIIICHUH, TOTOBBIN
VUHTBCS U TPYAUTHCS B
COBPEMEHHOM
BBICOKOTEXHOJIOTHYHOM MHUPE
Ha OJiaro rocyiapcTBa u
o0riecTna.

IOLHII. IleHHOCTH HAYYHOT0 MO3HAHUS

[TOIIHII.3.
HeMoHCTpUpyOMIMiA
HaBBIKH KPUTHYECKOTO
MBIIIUIEHUS, ONIPEeIeHUS
JIOCTOBEPHOCTH HAYyYHOUI

Kpyrnsiii crosn, HaripaBieHHBINH Ha
JIEMOHCTPALIUIO HABBIKOB
KPUTHUYECKOTO MBIIIIECHHS,
olpeJesIeHHs JOCTOBEPHOCTH HAYyYHOU
WHQOpMAIH, B TOM YHCIe B cepe

DKCHEepTHOE OLICHUBAHUE
JICMOHCTPAIMH HABBIKOB
KPUTHYECKOTO MBIILICHHUS,
OTIpEeJICTICHUS IOCTOBEPHOCTH
HAYYHOH HHPOPMAINH, B TOM
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WHQOPMaINH, B TOM YHCIIE B

po(heCCUOHANBHOM e TeILHOCTH

gucie B chepe

cdepe npodeccHoHATEHON «IIpuMeHeHne BasKHEHIINX npoheccuoHaNbHOM
JeSITEIbHOCTH. HEMETAJIJIOB M UX COSAUHEHUIY. JESITEIbHOCTH.
IOIIHIL.S. CemuHap HaIIPaBJICHHEIN HA DKCHEepTHOE OLICHUBAHUE
Hcnonp3ytomuii (GopMHUpOBaHHE YMEHHIA JIEMOHCTpAallUA HABBIKOB

COBpEMEHHEBIC CPEICTBA
TOWCKA, aHATTN3a 1
MHTEpIpEeTALN
WHPOPMAIIH,
nH(OpPMAITMOHHEIE
TEXHOJIOTHHU JUTS
BBITOJTHCHHUS 337189
poheCcCHOHAITBHOM
JeATEIIbHOCTH

NPaBUIILHOT'O MCIIOIB30BAHUS
COBPEMEHHBIX CPE/ICTB MOKCKA,
aHaJIM3a U MHTePIpPETaLuH
uHpOpMau, HHHOPMaLUOHHBIE
TEXHOJIOTHH JJIsI BBINIOJIHEHUS 3a/1a4
1podecCHOHAIBHON NeATEIbHOCTH
«Poub xumuH B 0OecrieueHHN
9KOJIOTHYECKOH, SHEPreTHYECKOH 1
MUIIEBON 0€30MacHOCTH, Pa3BUTHH
MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHaioB (B 3aBUCUMOCTH OT BUJA
po(heCCUOHANBHOM NI TEILHOCTH),
HOBBIX HCTOYHHMKOB 3HEPIHH
(anmpTepHATUBHBIE HCTOUHUKHU
SHEPIHH).

WCIIOJIb30BAHUS CPENICTB
TOWCKA, aHAITU3a
WHTEpIpETaALIH
WHPOPMAITIH,
WH()OPMAITIOHHEIE
TEXHOJIOTHH JIJISI BEITIOJIHEHHS
3a7a4 npoecCHOHaIbHOM
JEATEIILHOCTH

[HOIIHIL.6.

PasBuBaromuii u
MPUMEHSIIOIIHIA HABBIKA
HaOII0IeHNS, HAKOIIJICHUS U
cucTeMaTu3auu (paKToB,
OCMBICJIEHUS OIIBITA B
€CTECTBCHHOHAYYHOH U
TYMaHATapHOH 00JacTsxX

becena, HanpapiieHHast Ha pa3BUTHE
nu HpI/IMeHCHI/Ie HAaBBIKOB
HaOJIFOIeHNs], HAKOIUJICHHS U
cucTeMaTtu3anuu (paxTos,
OCMBICIICHHS OITBITA B
€CTEeCTBEHHOHAYYHOU U
TYMaHUTApHOW 00IaCTSAX IMO3HAHMUS,
HUCCIICIOBATCILCKON U

OKCHEepTHOE OIICHUBAHUE
Pa3BHUTHS ¥ IPUMEHCHUS
HaBBIKOB HAOJIIOJICHUS,
HAKOIUICHUS U
cucTeMaTu3auu (paKToB,
OCMBICIICHUSI OTTBITA B
€CTeCTBEHHOHAYYHOI 1
TYMaHUTapHOH 00JacTsxX

MO3HaHMUA, " MO3HaHMA,
UCCIIEN0BATENLCKON U npodeccHOHaNbHOU ACATCABHOCTH | yrecriemoBaTenbeKoit 1
npodecCHOHATbHOT «3aBUCUMOCTbH YCIIOBUI XpaHEHUS npodeccHoRaNBHOi
KPUCTAITTMYECKUX PEILIETOKY.
O3B Jkojoruyeckoe BOCIUTAHUE
HO3B.2. Juckyccus, HanpaBiIeHHas Ha OKcNepTHOE OLICHUBAHHE

Bripaxaronuii nesarenpHoe
HEIPUATUE NEHCTBUM,
MPUHOCAIINX BPE] IPUPOJIE,
COACUCTBYIOLIUI
COXPaHEHUIO U 3alIUTE

OKpY>Karollen Cpepl

BBIPKEHUE ACSITEIILHOTO HEIPUSITH
JeHCTBUM, IPUHOCSAIINX Bpel
MPUPOAE, COACUCTBYIOINN
COXPaHCHHIO U 3aIUTE OKPY KAOIIeH
cpenbl « DKOIOTHUSCKHE TPOOIEMBI
HEPTSAHOW M KAMEHHOYTOJIbHON
TIPOMBITIUICHHOCTH

IIOHUMAaHUS JESHCTBHM,
MIPUHOCSIINX BPEI IPUPOJIE,
COZIEHCTBYIOLIUI
COXpaHEHUIO H

I1IO3B.3.

ITpuMeHSFONHI 3HAHWS U3
0011e00pa30BaTEIBHBIX U
poheCCHOHAIBHBIX
JUCIHILINH [T Pa3yMHOTO,
OepeIITNBOTO POU3BOICTBA
U IIPUPOIOIIOJIB30BAHMNS,
pecypcocOepekeHus B ObITY,
B nipodeccHOHaNBHOI cpee,
00IIeCTBEHHOM
MIPOCTPAHCTRE.

Kpyrislit cTos1, opueHTHpOBaHHBIN
Ha IPUMEHEHUE 3HAaHUH U3
00111e00pa3oBaTeIbHBIX U
po(heCCUOHANBHBIX UCIUIUIAH JIJIS
pazyMHOTO0, OepeKITMBOTO
MIPOU3BOJICTBA U
IIPUPOJIOTIONIb30BAHUS,
pecypcocoepexeHus B ObITY, B
npodeccuoHanbHOH cpene,
0O0IIECTBEHHOM TPOCTPAHCTBE
«ITpupoiHbIY Ta3 KaK SKOJOTMYHBIN

DKCHEepTHOE OLICHUBAHUE
MPUMEHEHUS 3HAHUN U3
001e00pazoBaTeIbLHBIX U
po(heCCHOHAIBHBIX
JTUCIUTUIVH I Pa3yMHOTO,
OepeIITMBOTO IPOU3BOICTBA
U NIPUPOJAOIIOIL30BAHUA,
pecypcocOepekeHus B ObITY,
B TipoeccHoHaNbHOI cpeie,
00IIIeCTBEHHOM
MIPOCTPAHCTRBE.
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HUCTOYHUK DSHEPTUNY.

ILnan BHeypo4HOU AesaTeabHOCTH 0 Y/, Xumus

Ne Kon u HaumeHoBaHue Tema ®opmar | [lara CpencrBa TMHAMHKA
HHBAPHAHTHBIX LeJeBbIX co0bITHS NMpoBel | JOCTHKEHHS LeJIeBbIX
OPHEHTHPOB ©Popma CHHUSA OPHEHTHPOB
(Meponpu | gesTesb
SITHS) HOCTH I'pynn
a
Conep:xa o6yua
Hue FOIIUXC
|
IIaTpuoTHyeckoe BOCIUTAHUE
1 [HOIIB.3. Kny6unpiii | Paccyxa OKcnepTHas OLIEHKa
. qac €HH 110 LIEHHOCTHOT'O OTHOILIEHUS
Iposeisromyuk fesTeNEHoe «Hcropus Teme K HCTOPHYECKOMY U
IICHHOCTHOC OTHOLICHHE K CTaHOBJIE yaca KyJIbTYpPHOMY Hacleanio
HACTOPUYECKOMY U KYJIBTYPHOMY _— CBOETO M JPYTHX HAPOJIOB
HACJICIUIO CBOCTO M IpYTHX Poccniick Poccun, ux tpaguuusm,
HaponoB Poccun, ux Tpaaunusm, oi a3 IHIKAM
Mpa3IHUKaM UMD
I'paxxnanckoe BociMTaHUe
[HOI'B.5. Cemunap | OOmen DKcIepTHasl OLIEHKa
«XuMyde | MHeHHA BBIPAKECHUS HEIPUATHS
OCOSHaH?O 1 ASATEIBHO . CKUI MM 110 000 TUCKPUMHUHALINN
BBIPAKAIOIINI HETIPHUATHE JTI000H Teppopu3 | pesysnT 110 COMMATBHBIM,
AUCKPUMUHALHMH TIO COLMATEHBIM, M. atam HaI[MOHAIBHBIM, PACOBBIM,
HAIMOHANIEHBIM, paCOBBIM, HIPbI PEJIMTHO3HBIM IIpU3HAKaM,
PENUTHO3HbIM NPH3HAKAM, NposBIeHHiT
MIPOSIBJICHUN IKCTPEMU3MA, KCTPEMH3MA,
TCPpOpH3Ma, KOPPYIILIHH, Teppopu3Ma, KOPPYIIHH,
AHTUTOCYAapCTBEHHOM AHTHIOCY {APCTBEHHO
JIeSITEILHOCTH. NESTETLHOCTH.
JlyXOBHO-HPABCTBEHHOE BOCIIMTAHUE
2 HOJAHB.1. Cemunap | O0Omen OKCHepTHas OLCHKA
. «IIpakTnd | MHeHHUs! MTOHMMaHUs TyXOBHO-
[IposBastonyii MpUBEPKEHHOCTD ecKast MITO HPABCTBEHHBIX
TPA/IMIMOHHBIM JTyXOBHO- JYXOBHOC Teme LIEHHOCTEH, KyIbTypbl
HPABCTBCHHBIM HCHHOCTAM, Tb U ceMHHa HapoaoB Poccun ¢ yuérom
KyJIbType HAapoOZ10B Pocemm ¢ IyXOBHas pa MHUPOBO33pPEHYECKOTO,
y4€TOM MUPOBO33PEHUECKOTO, NpaKTHKa HAIHOHATBHOTO,
HAIMOHATIEHOTO, ATXUMU» KOH(ECCHOHATEHOTO
KOH(ECCHOHAJILHOTO CaMOOTIPE ICIICHHS.
CaMOONPEACICHMUSL.
JCTeTHYECKOEe BOCIIUTAHHE
4 I[HO2B.3. [ocemen | Ilpesen OKcnepTHOE OlLICHUBAHNE
. ue Taus MTOHUMAaHUS KyJbTYpBI
Ip OABIIAOIIHH [IOHUMAHHC BBICTaBO BBICTAB KaK Cpe/cTBa
XYJOKECTBEHHOM KyJIbTYpPBI KaK K

KOMMYHUKAIIUU 1
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CpeaCcTBa KOMMYHMKAIUH U
CaMOBBIPAKEHUSI B COBPEMEHHOM
00I11IeCTBE, 3HAUCHHE
HPaBCTBEHHBIX HOPM,
LEHHOCTEH, Tpa UL B
HCKYCCTBE.

«XUMUs
KpPacoK»

KU

CaMOBBIPAXEHUS B
COBPEMEHHOM OOLIECTBE,
3HA4YE€HUE HPABCTBEHHBIX
HOPM, IIEHHOCTEH,
TPaJUIH B HCKYyCCTBE

duznyeckoe BoCIUTAHHUE

IOPB.5. JleMOHCTpUPYIOMINT
HaBBIKH PeQIICKCHU CBOETO

coctostHus ((hU3MIEeCcKoro,
SMOLIMOHAIIBHOTO,
TICUXOJIOTUYECKOT0), TOHUMAaHUS
COCTOSIHUSI IPYTHX JIIOJIeH

Tpenunr
«XUMUS
3JI0POBBS
»

Oomen
MHEeHHS
MH 110
pe3yin
TATAM
TPEHUH
ra

DKCIEPTHOE OIICHUBAHHE
HABBIKOB pe(IICKCHU
CBOETO COCTOSIHUS
(pusuueckoro,
SMOLHOHAIBHOTO,
TICHXOJIOTHYECKOTO),
IIOHUMAaHUA COCTOSITHUA
JIpYTUX JoAeH

TpynoBoe BocIUTaAHHE

OIITB.6.

O06naparomuii
chopMUPOBAaHHBIMU
MPEACTaBICHUSIMU O 3HAUYCHUU U
IIEHHOCTH BBIOPaHHOM
pohecCuu, IPOSBIISFOIIUN
yBa)kKeHHE K CBOeH npodeccuu u
cBoeMy npodeccnoHaTbHOMY
C000IIeCTBY, MOANCP)KUBAIOIINI
MO3UTUBHBII 00pa3 U MPECTHK
cBoeii mpodeccun B 00IIeCTBE

CemMuHap
«Xumu3
M
MPOJ0BO
JIbCTBEHH
BIX
TOBapOB»

OomeH
MHEHHUS
MH 110
TEeMe
ceMHHA

pa

DKCIEpTHOE OIICHUBAHHE
oOnaganus
chOopMHUPOBaHHBIM
MIPEACTaBICHUSIMHU O
3HAa4YCHHUU U ICHHOCTHU
BbIOpaHHOH mpodeccun,
MPOSIBIIAIONININ yBaXKEHNE
K cBoeil mpodeccun u
CBOEMY
po¢eCcCHOHATEHOMY
COO0O0IIIECTBY,
MOA1epKUBAIOIUNA
MO3UTUBHBII 00pa3 u
MPECTHIK CBOEH
npodeccur B 00IIeCTBe

JKo0JI0rH4YecKoe BOCIUTAHHE

[102B4

Nmerommii 1 pa3BUBarOUInil
OIIBIT PKOJIOTHYECKHU
HaIpaBJICHHOM,
MIPUPOIOOXPAHHOH,
pecypcocoeperarorniei
JIESITCILHOCTH, B TOM YHCIIC B
pamMKax BEIOpaHHOH
CIIEIMAJIBHOCTH,
CITOCOOCTBYIOITHH €T0
MIPHOOPETCHHIO IPYTHMHU
JIOAbMH.

DKoJjioru
qeCcKHH
naTpyJib
«XUMHUS
B
SKOJIOTUH
»

OOmen
MHCHUA
MH 110
pe3ynbT
aram

DKCrnepTHas OIleHKa
9KOJIOTHYECKH-
HaIpaBJICHHOMH,
MIPUPOTIOOXPAHHOM,
pecypcocoeperaromei
JIeSITeIbHOCTH, B TOM
qHCIie B paMKax
BBIOpaHHOM
CTEeUATBFHOCTH,
CHOCOOCTBYFOIIUIN €T0
MIPUOOPETCHUIO APYTHMH
JFOABMH.

]_leHHOCTI/I HAYYHOTI'0 IO3HAHUSA
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IOIIHIL.3. /TeMoHCTpHpYIOIIUT
HaBBIKHA KPUTHYECKOTO

MBIIUIEHHS, OTIPEICTICHI
JIOCTOBEPHOCTH Hay4YHOMH
WHQOPMAIMH, B TOM YHCIIE B
cdepe npodeccunoHanbHON
JeATeIILHOCTH.

«IIumes
15(5
100aBKH
B
MPOAYKTa
X
MMUTAHAS
U UX
BIIMSIHHE
Ha
3I0POBBE
YyeJIOBEeKa
»

Tack-
aHaIu3.

DKCIEPTHOE OLICHUBAHHE
Pa3BUTOCTH
KPUTHIECKOTO
MBINUICHUSA, OTIPEACTICHUA
JIOCTOBEPHOCTH Hay4YHOMH
nH(pOpPMAIIH, B TOM
qucie B chepe
poeCCHOHAIILHOM
JICSITENbHOCTH.
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