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1. OBHIASI XAPAKTEPUCTHUKA TIPUMEPHOM PABOYEN
INPOI'PAMMBI OBIIEOBPA3OBATEJIBHOM ANCIHUIIJINHBI
«XHUMMUS»

1.1. MecTto aMcUMIUIMHBI B CTPYKType 00pa30oBaTeJIbHOM NMPOrpamMMbl
Clio

OO01eoOpa3oBaTeNibHasl JUCHUIUIMHA «XUMHUSD» SBISIETCA 00s3aTeIbHON
4acThlo  00IE00pa30BATENLHOTO IMKIAa 00pa3oBaTEIbHOM MpOrpaMMbl B
cootBerctBUM ¢ PI'OC CIIO mno cnenuanbHocTH 38.02.03 OmnepanvoHHas
NEATENbHOCTD B JIOTUCTHUKE.

[MpuknagHoit MoOAydb BKIIOYaeT pazaen 8 «Xumuss B OBITYy H
IIPOU3BOJACTBEHHON JESATEIIBHOCTH 4YEJIOBEKA», KOTOPBIM peanu3yercs UIsl BCEX
npodeccuil/cCnenuaibHOCTe  METOJIOM — PEIIeHUsI  KEHCOB, CBS3aHHBIX C
HKOJIOTUYECKOM  O€30MacHOCTbI0 U OICHKOW TOCJHEICTBUNA  OBITOBOM |
POU3BOJICTBEHHOW JIESITEIbHOCTH, COOTBETCTBYIOIIEH oTpacisiM Oyayuiei
po¢deCCUOHATIBHON JIEATEIbBHOCTH 00y4arOIUXC .

1.2. Ilesin ¥ IUIaHMPYeMbIe Pe3yJIbTaThl 0CBOCHHS AUCIUILINHBI

1.2.1. Heau u 3a1a494 TUCHUTIIIMHBI

CopepxaHue mporpaMMbl 00II€00pa30BaTEIbHON AUCHUIIIMHBL « XUMHSD)
HaIIpaBJI€HO Ha JOCTH)KECHUE CIEAYIOIINX LeJIe:

- dbopMUpOBaHHE CHUCTEMBl XHMHUUYECKHUX 3HAHUW KakK BaKHEHIIEH
COCTAaBJISIIOIIECH €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpA, B OCHOBE KOTOPOM JexaT
KIIIOYEBBIC TMOHATHS, (DyHAAMEHTaJIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE
A3bIKa HAyKH, YCBOEGHHE U TIOHMMaHHWE CYU[HOCTH JOCTYIHBIX 000OIIeHUN
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHUE C HUCTOpUEH HX pa3BUTUSA H
CTaHOBJICHUSI;

- dbopMHpOBaHWE U Pa3BUTHE NPEJCTABICHUNA O HAYYHBIX METOJaX
MO3HAHUSI BEHIECTB U XMMHUYECKUX PEAKIUH, HEOOXOAMMBIX JIJIsi MPUOOpETEHUs
YMEHUI OPHUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKHUX SIBIICHUN, UMEIOIINX

MECTO B IIPUPOJIC, B IPAKTUYECKON W TTOBCEHEBHOM 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
dopmupoBannu u pazsutun OK 01; OK 02; OK 04; OK 07 u IIK 1.2,
npeacrasieHHbIX B akTyann3npoBanHbIx @I'OC CIIO no cnenmansrocTy 38.02.03

OHepaI_II/IOHHaﬂ ACATCIBbHOCTD B JIOTHCTHKC.



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, NOJYYEHHH M OE30MaCHOM HCIIOJIB30BAaHUM BAKHEHIIHUX
HEOPraHMYECKUX M OpPraHMYeCKHX BEIIeCTB, O0Opa3yloUMXCs MpU
TPaHCHIOPTHPOBKE u XpaHeHUHU MPO/IOBOJILCTBEHHBIX u
HENPOJOBOJIbCTBEHHBIX TOBApPaX;

ITP6 03. chopMHPOBAHHOCTH YMEHHH BBISBIATH XapaKTepHbIE MPU3HAKU
U B3aUMOCBSI3b HW3YUEHHBIX MOHATUN, NMPUMEHSITh COOTBETCTBYIOIIHE
MOHATUS TIPU OIMCAHUU CTPOCHUS U CBOMCTB HEOPTaHUYECKHX U
OpPraHMYECKUX BEIECTB, COAEPXKAIIUXCS B MPOJOBOJBCTBEHHBIX H
HEMpPOJIOBOJIBCTBEHHBIX ~ TOBapax, W WX  MpeBpalleHuil  Mpu
HEcOOTIOACHUH TPAaBWJI MX XPaHEHWs] W TPAHCHOPTHUPOBKE; BBISBIATH
B3aMMOCBSI3b XMMUYECKHX 3HAHUH C TMOHATHSIMU U TPEICTaBICHUSIMH
JIPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

IIP6 04. chopMUPOBAHHOCTH YMEHH HCIIOJIb30BaTh HAUMEHOBAHHS
XUMHUYECKUX COEIMHEHHH MEXIyHapOJHOIO COI03a TEOPETHYECKOH U
NPUKIAJAHON XMMUU M TPUBUAIbHBIC Ha3BaHHUS BAaXHEUIIMX BEIECTB
(oTmnieH, aneTwieH, THIepuH, (EeHon, QGopMambaeTHa, YKCyCHas
KUCJIOTa, TJUIMH, YrapHbBIA Ta3, YIJIEKUCIBIA Ta3, aMMHaK, rameHas
U3BECTb, HETalleHas W3BeCTb, MUThEBAas COAa U JAPYTUX), COCTABIAThH
(GopMysIBl HEOPraHWYECKMX W OPraHMYeCKUX BEIIECTB, YpPAaBHEHHS
XUMHUYECKUX PEaKIHi, B TOM YHCJIE PEaKUUU, MPOUCXOISIINE MpH
HEMPAaBUIBHOM XPaHEHHHM W TPAaHCIOPTUPOBKE MPOAOBOJIBCTBEHHBIX U
HENPOJOBOJILCTBEHHBIX TOBAPOB, OOBICHITh UX CMBICH; MOATBEPKIATh
XapaKkTepHble XHWMHYECKHE CBOHCTBA BEILIECTB COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMU U 3aMUCSMU YPaBHEHUI XUMUYECKUX PeaKIuii;

I1P6 05. chopMupoBaHHOCTh YMEHUIl yCTaHABIMBATH NMPUHAICKHOCTD
M3YYEHHBIX HEOPTaHUYECKUX U OPraHUYECKUX BEILECTB, COJIEPIKALIUXCS
B TPOJOBOJIBCTBEHHBIX W  HENPOJOBOJBCTBEHHBIX TOBapax, K
OTpe/ieNIeHHBIM KJIaccaM U TpYMIaM COEAMHEHUHN, XapaKTepu30BaTh MX
COCTaB U BAKHEHMIINE CBOMCTBA; ONMPEAEIIATh BUIAbI XUMUUYECKUX CBSI3EU
(xoBaJleHTHasi, HWOHHAs, METAaJUIMYecKas, BOJOPOJHAs),  THUIIBI
KPUCTANTUYECKUX PELIETOK BELIECTB; KIACCU(PHUIMPOBATE XUMHUECKUE
peaxkuuy;

IIP6 07. cpopMHpPOBAaHHOCT YMEHHHA MPOBOIUTH pacyeThl IO
XUMHUYECKUM (QopMyJiaM W YpaBHEHMSIM XHMHUYECKHUX PpeakIMi ¢
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HUCITOJIB30BaAaHUEM (1)I/I3I/I‘-IGCKI/IX BCJIMYHMH, XapaKTCPU3YIOIINX BCUICCTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 0O0bemMa (HOpPMAaJbHBIE YCIIOBHSI)
ra3oB, KOJIHMYCCTBaA BCHIICCTBA, HCIIOJIB30BATh CUCTCMHBIC XUMHUYCCKUC
3HAHUS ISl IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHSX,

CBSI3aHHBIX c XpaHEeHUEM MIPOJIOBOJILCTBEHHBIX u
HENPOJOBOJIbCTBEHHBIX TOBApaX M UX MPUMEHEHUEM;

OK 02. JInYHOCTHBIE Pe3yJbTAThI J0JKHBI O0TpPaxkaTh B | JlucuumiuHapHble (NmpeAMeTHbIE) Pe3yJbTAThl U JIOJKHBI
Hcnons3oBath 4acTu: 0TPakKATh:
COBPEMEHHBIC LHEHHOCTH HAYYHOTI'0 MO3HAHMS: IIP6 06. BiageHue OCHOBHBIMM METOJAaMU HAYyYHOTO MO3HAHUSA
CPEIICTBA TIOUCKA, | — c(HOPMHUPOBAHHOCTH MHMPOBO33pEHHs, | BEHIECTB M  XMMHYECKMX sABJIEHMH (HaOojeHHe, H3MEpEHHE,
aHaJIn3a U COOTBETCTBYIOIIErO  COBPEMEHHOMY  YPOBHIO | OKCIIEDUMEHT,  MOJECIUMPOBAHME, B TOM  YMCIE  COCAMHCHUMH,
UHTEPIPETANN pa3BUTHsA HAyKd M OOLIECTBEHHOM IPAKTUKH, | OOpasyIOIMXCA IPU HENPAaBUIBLHOM XPaHEHMHM WU TPAHCIIOPTHPOBKE
uHPOpMAIUH U OCHOBaHHOTO Ha Juaiore KYJIBTYp, | IPOJOBOJIBCTBEHHBIX M HENPOI0BOJILCTBEHHBIX TOBAPAX);
HH()OPMAITMOHHBI crocoOcTByrommero oco3nanuio csoero mecra B | IIP6  07. chopmMMpoBaHHOCTE yMEHMH IPOBOJUTH PACYETHl IO
€ TEXHOJIOTUH ISt MOJIUKYJIBTYPHOM MUPE; XUMHYECKUM (QopMyJiaM U YPaBHCHHSIM XHMHUYECKUX pEaKIHid C
BBITIOJTHEHHUS —  COBEpIICHCTBOBAHME S3BIKOBOM M UMTATENbCKOH | HCHOJIL30BAHMEM (DM3MUECKHUX BEIUYMH, XAPAKTEPU3YIOLIMX BEIECTBA C
3aga4d KYJIBTYPBI KaK CpelcTBa BSaHMOHefICTBHH MEXIY KOJIMYECTBEHHOM CTOPOHBI: MACCHhI, o0BeMa (HOpMaJIBHBIe YCJIOBI/ISI)
npodeccuoHaIbH JIOJGMH ¥ TIO3HAHUS MUDA. ra3oB, KOJMYECTBA BEIECTBA; MCIIOJIb30BATh CUCTEMHbIE XUMHYECKHE

Ol 1eATENbHOCTHU

MertanpeameTHble pe3yJbTaThl HOJIKHBI
0TPaXKATh:
OBJagenue YHUBEPCAJIbHBIMHA Y4eOHbIMU

NMO03HABATEJbHbIMH /IE/iCTBUSIMH:
B) pabora ¢ ungopmanueii:

BJaJIeTh HAaBBIKAMM MOJY4YeHHUsS HMHPOpPMALUU U3
HUCTOYHUKOB Ppa3HbIX THUIOB, CaMOCTOSITENIbHO
OCYIIECTBIIATh IIOUCK, aHAJIU3, CUCTEMAaTU3ALNIO
U MHTEpHpeTanuo HHGOPMaLUU pPa3IUYHBIX
BUJIOB ¥ (JOPM IPECTABICHHUS;

co3/1aBaTh TEKCTHl B Pa3IUYHBIX (hopMaTax ¢
y4eTOM Ha3HaueHus HHGpOpMAalMU U LEJIeBOH

ayJIMTOPUH, BEIOMpass ONTHUMAIBHYIO (Qopmy
MIPEICTABIICHUS U BU3yaTH3allHH;
OLICHUBAaTh  JOCTOBEPHOCTh,  JIETHTUMHOCTb

nH(pOpMallMK, €€ COOTBETCTBUE IPABOBBIM U

3HAHUS JUJIS IPUHSTHS PEIICHUH B KOHKPETHBIX KU3HECHHBIX CUTYAIUSX,
CBSI3aHHBIX C XpaHEHHEM M TPAaHCIOPTUPOBKOW MPOJIOBOJILCTBEHHBIX U
HEIPOJOBOJIbCTBEHHBIX TOBAPAX;

IIP6 08. chopmMupoBaHHOCTH YMEHHMH IUTAHHUPOBATH M BBHIIOJHATH
XUMUYECKUN IKCIEPUMEHT (MPEBPAILECHUS OPTAHUUYECKUX BEIIECTB MPHU
HarpeBaHuM, TMOJY4YeHHE OTWJIEHa W U3Y4YeHHE €ro CBOWCTB,
KAaueCTBEHHbIE PEAKIMM Ha albJErH/bl, KpaxMmall, YKCYCHYI KHUCIOTY,
KaK TPOJIOBOJLCTBEHHBIX TMPOJIYKTOB; JEHATypalus OENKOB IMpH
HarpeBaHWU U JIPYruX (QakTopax, B TOM YHCIE MPH HEMPABUILHOM
XpaHeHUU OENIKOBBIX MPOAYKTOB, I[BETHbIE pEaKIUU OEIKOB; IPOBOAUTD
peaku HOHHOro OOMeHa, OMIpEeNeNsiTh CPeay BOIHBIX PACTBOPOB,
KaueCTBEHHbIC PeaKIMK Ha CyibdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHUOH aMMOHUS; pellaTh AKCIEPUMEHTAJIbHBIE 3aJaud [0 TEeMaM
"Metambl" u "HemeTtayiiel") B COOTBETCTBUU C TpaBUJIAMU TEXHHUKH
0e3omacHOCTH TpU OOpalIeHHH C BEIIECTBAMH U JIa0OPaTOPHBIM
o0opyi0BaHuEM; MIPEJICTaBIATh pE3yNIbTaThI XUMHUYECKOT0
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MOpPaJIbHO-3THYECKHUM HOpMaM;

— BJAQJIETh HABBIKAMHU PACIIO3HABAHUS M 3aIUTHI
uHpopManuy, UHPOPMAIMOHHOW 0€30MacHOCTH
JMYHOCTH.

HKCIIEpUMEHTa B (hOpMe 3aIMCH YPaBHEHHH COOTBETCTBYIOIINX PEaKIUii
1 (opMyIHPOBaATH BEIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

IIP6 09. chopMHpPOBAHHOCTH YMEHMS AaHAJIM3UPOBATH XUMHUYECKYIO
nH(pOpMAIHIO, TOTydaeMyI0 U3 Pa3HBIX HCTOYHUKOB (CPEICTB MAaCCOBOMN
uHpopManuu, cetb VIHTEpHET U Apyrue), B TOM YUcCie UHPOPMALUIO O
NPOIYKTaX MHUTAaHHUA M XUMHUYECKHX COEAMHEHHH, 00pa3yIOUIMXCs MpU
TPAHCIOPTHPOBKE U CKIATUPOBAHHH.

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

JAucnuniannapupie  (mpeaMeTHbIE)
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;

pe3yabTaThbl H JOJIKHBI




Ha OIINOKH;
— pa3BHUBaTh CIOCOOHOCTH
MO3MIIMH JIPYTOTO YETOBEKa.

noHnMar MHUp C

OK 07. JINYHOCTHBIE Pe3yJIbTAaThl JOJKHBI OTpPa:kath B | JucummiimHapHbie  (mpeaMeTHble) Ppe3yJbTaTbl W JOJIKHBI
ConeiicTBOBaThH YacTH: 0TPaXKATh:
COXPAHEHUIO JKO0JIOTHYECKOr0 BOCIIMTAHMSA: IIP6 01. cpopMUpOBAaHHOCTH MPEJICTABICHUM: O XHUMHUYECKOU
OKpYIKarouen —  cOPMHUPOBAHHOCTh HKOJOTUYECKOW KYJIBTYPhI, | COCTABIIAIOIIEH €CTECTBCHHOHAYYHOM KapTUHBI MHUpA, POJIM XMMHUHU B
Cpcanl, IIOHUMAHUE BIUAHUA COLIUAIILHO-DKOHOMHWYECKUX | IIO3HAHUU SIBJICHU 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 3KOJIOTHUECKHUX MIPOOIIEM; OTHOUIEHUS K CBOEMY 3/I0POBbIO, B TOM YHCJIE C TOMOUIBIO PABUIILHOTO
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 HCIpPHSTHE [CHCTBHUI, NPUHOCAMHX | ACATCIPHOCTH B IEJSX COXPAHCHHs CBOCIO 3/10POBbS U OKPYKAIOLICH
MPOU3BOICTBA, BPE OKPYIKAIOLIEHi Cpele; MPUPOJTHON Cpebl; YYUTHIBATH OIACHOCTH BO3JCHCTBHSI Ha >KHUBBIC
3¢ HeKTHBHO — yMeHHE IIPOTHO3MPOBATH  HEGNArONpUATHble | OPTAHU3MBI OTIPENIENICHHBIX BEIIECTB, MOHMMAs CMBICT MOKa3aTels
JICCTBOBATH B SKOJIOTMHMECKUE TIOCISACTBHS IPEANIPUHIMACMBIX MIPEAEIIBHON JOIYCTUMOM KOHLIEHTPALUH.
YPE3BBIYANHBIX JEeUCTBHH, MPEIOTBPAIIATH HX.
CHTyanusx MeTanpeameTHbie pe3yJIbTaThI JOJIZKHBI
0TPaXKATh:
OBJagenue YHHBeEpPCAJbLHbIMH yueOHBIMU
NMO03HABATEJbHbIMH /IeHiCTBUSIMH:
B) pabora ¢ ungopmanueii:
— HCIONb30BaTh CpPENCTBA HH(DPOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUA B pEHICHUU
KOTHUTUBHBIX, KOMMYHHUKaTUBHBIX u
OpPraHM3AIMOHHBIX 337ad C  COOJIOJCHHEM
TpeOoBaHu 3PrOHOMUKH, TEXHUKH
0€30MacCHOCTH, TUTHEHBI, PECYpPCOCOEpeKeHUs,
MPaBOBBIX M OJTUYECKHMX  HOPM,  HOPM
nHGOPMAIIMOHHON OE30MMACHOCTH.
K 1.2. - OCHOBBEI JIOTUCTUKU cknagupoBanus: | [IP6 06. BinageHWE OCHOBHBIMH METOJAMHM HAy4YHOTO ITO3HAHMS
Opranu3oBbIBaTh | KJIaccu(UKAILUIO CKJIAJ0B, GYHKINH; BEUIECTB M XHMHYECKUX sIBJIeHUH (HaOJOJIeHHE, HU3MEpEeHHue,
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TPOLIECCHI
CKJIAZIMPOBAHHUS
rpy3onepepadboTk
Y Ha CKJIazie

- BApUAHTBI Pa3MEILEHNUS CKIIaJCKIX TOMEILEHU;

- OpUHLMIIBI BbIOOpa (QOpMBI  COOCTBEHHOCTH
CKJIaza;

- OCHOBBI OpraHM3alM JEATEIbHOCTBIO CKJIaAa U
yIpaBJICHUS UM;

- CTpyKTypy 3arpaT Ha  CKJIaJupOBaHUE,
HalpaBJIeHUs ONTUMH3ALNN PACXOJA0B CUCTEMBI
CKJIaJIMPOBAHMs, IPUHLIMIIBI 30HUPOBAHUS CKJIala U
pasMelleHHs TOBapOB.

- OmpeAeNsATh TMOTPEOHOCTH B MaTEPHATBHBIX
3armacax JijIsl IPOU3BOICTBA MPOIYKIIHH;

- OPraHu30BBIBaTh PabOTY CKIIaJa U €ro 3JIEMEHTOB;

- ONpeAenaTh MOTPEOHOCTH B CKJIQJICKUX
MOMEIIEHUSX, PACCUUTHIBATH TUIOMIA/Ib CKIIA/Ia,

- paCCUUTBIBATH U OUCHUBATDL CKIIAACKHUEC PACXOAbI;

- BRIOUpaTh MOABEMHO-TPAHCTIOPTHOE 000PYI0BaHUE,
OpPraHHU30BBIBAThH TPYy30MEPEPadOTKy Ha CKIIaIe
(morpys3Ky, TpaHCIOPTHPOBKY, IPUEMKY,
pa3MelieHne, yKIaaKy, XpaHeHue);

HKCHEPUMEHT, MOJEIHPOBaHHWE, B TOM UHUCIE  COEIUHEHHUH,
00pa3yromuxcs B MPOIecce CKIAANPOBAHUS U TPY30IepepaboTKH);

IIP6 07. cpopMUpPOBAaHHOCTP YMEHHH MPOBOIUTH pacCyeThl IO
XUMHAYECKHM (opMylaM ¥ YpaBHEHHUSM XHMHUYECKHX pEaKIuil ¢
MCTIOJIb30BaHUEM (PH3UUECKUX BEJIMYMH, XapaKTEPU3YIOIIUX BEIECTBA C
KOJJMYECTBEHHON CTOPOHBI: Macchl, 00ObemMa (HOPMAaJbHBIE YCIIOBHSI)
ra3oB, KOJMYECTBA BEILECTBA; HCIIOJIb30BAaTh CHUCTEMHBbIE XUMHUYECKHUE
3HAHUS ISl IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHSX,
CBSI3aHHBIX C BEILIECTBAMH, 0OPa3yIOLIUXCS B MPOLECCE CKIAUPOBAHUS
U Tpy301epepadoTKy;

IIP6 08. chopMUPOBAHHOCTH YMEHUW IUJIAHHPOBATH W BBIMOIHSITH
XUMHAYECKHI AKCIIEPUMEHT (TIPEeBpAICHHS OPTaHWIECCKUX BEIIECTB TPHU
HarpeBaHWH, I[IOJlyuYeHHE OTUJICHa M HW3Y4YeHHE €ro CBOMCTB,
Ka4eCTBEHHBIC PEaKIMM Ha allbJACTHIbI, Kpaxmall, YKCyCHYIO KHUCIOTY,
KaK IPOJOBOJBCTBEHHBIX MPOAYKTOB; JEHATypauuss OEJNKOB TpH
HarpeBaHWU W Jpyrux (akTopax, B TOM YHCIE TPU HEMPABHIBHOM
XpaHEeHUU W TIEPEBO3KH OEJNKOBBIX IPOJYKTOB, I[BETHBIE pPEAKIUU
OeJIKOB;

I1P6 09. cpopMHUPOBaHHOCTh YMEHHS aHATU3UPOBATH XUMHUYECKYIO
MHPOPMAIIUIO, TIOTYYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEIICTB MaCCOBOM
uHpopManuu, cetTb IHTEpHET U ApyTHUe), B TOM YUCie HH)OPMAIHUIO O
MPOAYKTaX MUTAHUS M YCIOBHUAX MX XPAHEHHsSI U TPAHCTIOTHPOBKH.
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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. IIK 1.2
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 I[IK 1.2
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 |CUCTEMBL. [lepuoduueckas cucmema mo8apos, 00pA3VIOUUXCS NpU  XPAHEHUU U
c COBPEMEHHOMU |mpancnopmuposke moeapos. OOMeH MHEHHSIMM Ha BbIpa:keHHe c(POPMHPOBAHHOCTH
Teopuei CTPOECHHS |MpeAcTABJIEHHS 0 IEHHOCTH M 3HAYEHUHU B 0Te€YeCTBEHHOII 1 MUPOBOIi KYJIbTYpe SI3bIKOB
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aTOMOB U Jurepatypbl HapoaoB Poccum «3HavyeHMe NEePHOIMYECKOT0 3aKOHA W CHCTEMBbI

xummnuyeckux 3jemMeHToB [[.U. MeHaeneeBa B pa3BUTHM 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, MeTananecica;I). Honsr: IiaTI/IOHI:I u aHI/IOHBI; Bonopoanas
- CBSI3b. MexaEII/ISMBI 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 1.2
HEOPraHUYECKUX MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTPOCHHMs. ATrperarHbleé COCTOSHHMS BELIECTBA. I OIIHII.6.
BCIICCTB Aepecammuvie cocmosHus Gewecmea, 6 MOM UHUCIe Gewecms, 00pa3vIowuxcs npu

HeNnpasUIbHOM XPAHeHUuU U MpaHcnopmuposke mosapos Kpucmannuuweckue u amopguvie
gewecmea Kak npoo08oIbCMEEHHbIe U HENPOOOBONLCMBEHHbIE MOBAPYL, YCIIOBUSL UX XPAHEHUS.
u mpancnopmuposxu. THUIBI KPUCTAIUTMUECKUX PEIIETOK (aTOMHasi, MOJEKYJspHas, HOHHA,
MeTaJuIM4ecKasi). 3aBHCUMOCTh CBOMCTBA BEIIECTB OT THUIMA KPUCTALIUYECKON pEIIETKH.
Becena, HanpaBieHHass Ha pa3BUTHe M TPUMeHeHHEe HABBIKOB HAOJIIOIeHUS],
HAKOIJIEHUS] M CUCTEeMATH3alNH (PAKTOB, OCMBICJIEHHS ONBITA B €CTECTBEHHOHAYYHOH U
TYMAHUTAPHOH 00JIACTAX TIO3HAHMA, HCCIEA0BATENbCKOH M MNPodecCHOHATBHOM
AesITeJIbHOCTH «3aBHCHUMOCTD YCJIOBHI XpaHEeHUs] MOTPeOUTEIHLCKUX TOBAPOB OT THIIOB
KPHCTAJJIMYECKHX PelieToOK.

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

IIpakTuyeckasi padora Ne 6 PemieHne mnpakTHYeCKUX 3aJaHUNd MO KiIacCHUpUKAIUH,
HOMCHKJIATYpPEe M XUMHUYECKHM (hopMysramM HEOPraHMYECKHX BEIISCTB PA3JIMYHBIX KIIACCOB
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(yrapsslii ra3, yriekuciblii ra3, aMMHUaK, ramieHasi U3BECTh, HETallleHas WU3BECTh, MUThEBas
colma W Jpyrux): HazBaHus BemiecTB mo MexayHapomHou (MIOITAK) wnu tpuBHanbHOU
HOMEHKJIATYype M  COCTaBlieHHEe (OpPMYJIbl XUMHYECKHX  BEIIECTB, OMNpeeNeHHE
MIPUHAJISKHOCTH K KIIaccy.

Tema 1.5.
Tunel
peakuuii

XHUMHUYCCKUX

Conep:xkaHue y4eOHOI0 MaTepuajia

Xumuyeckass peakius. Knaccudukamuss XUMHUECKUX pEaKkIUil B HEOPraHMYECKOH U
OpPraHMYECKON XMMHUHU. 3aKOHBI COXPAaHEHHUs MacChl BEUIECTBA, COXPAHEHHsI M INpEBpallleHUs
SHEPIUHU NPU XUMUYECKUX PEAKIUIX.

OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE  peaKkUUu (ypaBHEHMSI  OKHCIIEHHSA-BOCCTAHOBJICHMUS,
CTENeHb OKHCJICHUS, OKUCIMTENb W BOCCTAHOBUTENb, OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHbIE
peaxkuuu B IpUpo/Jie, MPOU3BOICTBEHHBIX IIpOLEccaX U KU3HEIEATEIbHOCTH OPraHu3MOB).
3ammTa MUHU-NIPOEKTOB, HANIPABJIEHHAS HA MOHUMaHMe crnelHUKH NPodeccHOHATBHO-
TPYAOBO# NeATEJbHOCTH, PeryJJMpOBaHUsl TPYAOBBIX OTHOLIECHMH, FOTOBBIH YYMTbCH H
TPYAMTbC B COBPEMEHHOM BBICOKOTEXHOJIOTMYHOM MHpe Ha 0Jaro rocyaapcrsa W
odmecrBa «bpoidicenue u cHuenue npPoOyKmMoE ecieocmeue HAPYUWIEHUA YCI0GUNL UX
XpaHeHus U mpancnopmuposKU KaK OKUCIUMenbHO-60CCIMAHOGUMEIbHAA PeaKUus)

IIpakTuyeckoe 3ansitue Ne 7 CocraBieHue YpaBHEHUI peaklUil COeUHEHMsI, pa3I0KEHus,
3aMelleHus, 00MeHa, B TOM YHCJIe ypaBHEHUS PEeaKLUi rOpeHHsl, HOHHOro 0OMeHa, OKHCIICHUS-
BOCCTaHOBJICHHSI.

OK 01
IO TB.4.

Tema 1.6.
CkopocTthb
peaKuui.
paBHOBECHE

XUMHUYCCKUX
XUMHYECKOE

Conep:kaHue y4eOHOI0 MaTepuaa

CKopocTh peakluu, €€ 3aBHCHUMOCTh OT Pa3IuYHbIX (PaKTOPOB: MPHUPOABI pPearupyrouux
BEILIECTB, KOHIIEHTPALIMU PEArupyIOlIUX BEHIECTB, TEMIEPATyphbl U IJIOIMIAIU PEAKIUOHHOMN
MOBEPXHOCTU. Daxkmopsl, ygenruuusaowue u ymeHvbaouue cKopocms 6podicenus u SHUeHUs!
npPo008OILCMBEHHBIX mM0o6apos. TermoBbie APGEKTHl XUMHUYECKUX pEeaklIui: 53K30- U
sHAO0TepMHUYECKUE peakiyu. OOpaTuMble peakiuu.

Xumnueckoe paBHOBecue. DakTopbl, BIUAIONIME HA COCTOSHUE XHUMHYECKOTO PAaBHOBECHS
(KOHILIEHTpaIMsl peareHTOB WK MPOIAYKTOB PEaKINH, AaBlieHue, Temneparypa). [Ipunmun Jle
[[Tatense. Kpyrabli €101, OPUEHTHUPOBAHHBINA HA BbIPasKeHHE 0COZHAHHOM FOTOBHOCTH K
HeNpepbLIBHOMY 00pa30BaHMI W  caM000pa3oBaHMI0 B  BbIOpaHHoOil  cdepe
npogeccuoHaAIbHOI  JAeATeJbHOCTH «3Hauenue npunyuna Jle Illamenve Ona
COXpaAHHOCMU RNPOOYKMOE RUMAHUA HA CKAA0AX NPOO0BOIbCMEEHHOU MOP206IU U 8
npoyecce mpancnopmuposKu».

IIpakTuyeckoe 3anaTue Ne 8 PenieHue NpakTUKO-OPUEHTUPOBAHHBIX 33JaHUIl Ha aHAJIN3
(hakTOpOB, BIMSAIONINX HA H3MEHEHHE CKOPOCTH XUMHUECKON PEaKIIUH.

OK 01

OK 02

IK 1.2
LIOINTB.3.
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JlaGopaTopHoe 3ansaTHe Ne 1 VccienoBanue 3aBUCMMOCTH CKOPOCTH XMMHUUYECKOM peakiuu
OT MPHUCYTCTBUS KaTalu3aTopa Ha MpHUMEpe pasiIokKeHUs MEePOKCHIAa BOJOPOJA C MOMOILBIO
JMOKCHJIa MapraHiia ¥ KaTajaasbl.

IIpakTnyeckoe 3ansaTHue Ne 9 PemieHue NpPakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npumeHenue npuniuna Jle-lllarense as HaXOXICHUS HANPABJICHUS CMEILICHUSI PAaBHOBECHUS
XMMHUYECKON peakuMu W aHaliu3 (AKTOpOB, BIUSIONUX HA CMEIIEHHE XUMHUYECKOTO
paBHOBeECHUS

Tema 1.7.

PactBopsl, Teopus
AJIIEKTPOJIUTHYECKOMN
JIMCCOITHMAIINN ¥ MOHHBIN
oOMeH

Conep:xkanue y4e0HOIro MaTepuasa

PactBopel. Buabl pacTBOpoB 1O COAECPKAHHUIO PACTBOPEHHOIO BewlecTBa. [lpasuna
mpaHcnopmupoeku U XpaHenus Ha cKnaoe moeapoe 6 AHCUOKOM acpecamHom  COCmMOARUU
PactBopumoctb. IloHsiTME © JAHMCHEPCHBIX CHUCTEMax. Ycaosus — CKIaouposawus U
MPAHCNOPMUPOBKU NPOOOBOTbCMBEHHBIX MOBAPOE KAK OucnepcHvlx cucmem. VICTUHHBIE U
KOJIJIOWHbIE pacTBOpbl. MaccoBast aons BemiecTBa B pactBope. IloHsATHe O BOZOpPOAHOM
nokazarene (pH) pacrBopa. DOnekrponutuueckas aucconmanus. CuibHbIE W cia0ble
AJIEKTPOJIUTHI, HEJEKTPOJIUTHI. Peakiiuu MOHHOro oOMeHa

JladopaTopubie 3aHsaTusi Ne 2 [IpuroroBieHue pacTBOpOB 3aJaHHON MacCOBOW JoJiei
pPacTBOPEHHOTO BEIIECTBA.

JladopaTopnoe 3ausitue Ne 3 [IpoBenenue peakuuii HOHHOTO oOMeHa. OmnpeneneHue cCpeabl

pacTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIbHOTO HHAMKaTOpa (KUCHas, HeWTpajbHas,
I1eJI0YHAas).

OK 01
OK 02
OK 04
OK 07
IIK 1.2

KonTtpoJsbnas pa6ora 1

CrtpoeHue BelecTBa 1 XMMUYECKUE peakiny (1o paszaeiny 1)

Pa3nen 2. Heoprannueckasi Xumust

10

Tema 2.1.
DOU3NKO-XUMHUYCSCKHUE
CBOMCTBaA
HEOPTraHUYECKUX
BCIIIECTB

Conep:kanue y4eOHOro MaTepuasa

Meramnbl. [lonoxenune wmetaimoB B Ilepuonuueckoi cucTeMe XUMHUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHS DJICKTPOHHBIX 000J0YeK aToMOB MeTaioB. OOmue dusndyeckue
cBoiicTBa MeTawioB. CrutaBbl METayUIOB. DJEKTPOXUMHMUYECKUH PsiJi HAMPSHKEHUM METaIOB.
XUMHYECKHE CBOMCTBA BAKHEUIITUX METAUIOB (HATPUM, KA, KalblIUHi, MAarHUH, aTFOMUHUH,
[MHK, XpPOM, JKeJIe30, MeIb) M WX coeauHeHWd. OOmmMe CrocoObl MONYYCHHS METAIIIOB.
[IpuMmeHeHne MeTaIoB B OBITY U TEXHUKE. Poib (usuyeckux ceoticme memanios u cniagos 8
IKCNIyamayuu mpaHcnopmHo20 cpeocmeda. Yclosusi XpameHus MUHEPAlbHbIX Geuecms 8
npooykmax numanus. JleJijoBas Wrpa, OpHEeHTHPOBAHHAS HA TOHMMaHHe cHenupUKH
npogeccHOHATbHO-TPYA0BOIl /1eATeIbHOCTH, PEryJUpPOBAHUS TPYAOBBLIX OTHOIIEHUIH,
rOTOBBIH YYUTHCH M TPYIAUTHCS B COBPEMEHHOM BbICOKOTEXHOJIOTHYHOM MHpe Ha 0J1aro

rocyrapcrsa m OﬁllleCTBa «MeTajibl M CIIaBbl, MCITOJIB3YEMBIC B I0BCJIMPHBIX M3ICJIUAX

OK 01
OK 02
OK 04
IK 1.2

IO TB.4.

LOI[HIL3.
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M METAJINYECKOH TOCYJIe).

Hemeramnsl. Ilonoxenne HemetaiioB B lleproguyeckoil cucteMe XMMHYECKHX 3JIEMEHTOB
J.1. MenpaeneeBa U OCOOCHHOCTH CTPOCHHS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTauIoB (Ha mpUMepe KUCIopoa, cepsl, pochopa u yriaepoaa). XuMudeckue
CBOWCTBA M TPHMEHEHHE BAXKHEWIIUX HEMETAIOB (TaJlOTeHOB, cephl, a30ta, docdopa,
yriaepoaa W KpPeMHHs)) W HMX COEOUHEHHH (OKCHAOB, KHUCIOPOACOJAEPKAIIMX KHUCIOT,
BOJOPOAHBIX coeauHeHul). Kpyriblii ¢Tos1, HanpaBJeHHbIH HA 1EMOHCTPAIUI0 HABBIKOB
KPUTHY€CKOr0 MbILLICHHS, ONIpele/IeHUs1 J0CTOBEPHOCTH HAYYHOH MH(OpPMAUMH, B TOM
yucjae B chepe mnpodeccuoHanbHON geATeNbHOCTH «lIpumMeHeHne BaKHeHMIIMX
HEMETAJUIOB U UX COeIMHEeHHI».

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEHIECTB (OKCUIOB, THIPOKCHUIOB,
KHUCTIOT, coliell u Ap.). [Ipespawjenus ClONCHbIX 6eujecms Npu XpameHuu moeapos Hda
PA3IUYHBIX MUNAx ck1aoos. I'eHeTnyeckas CBsi3b HEOPTaHUYECKUX BEILIECTB, MPUHAICKAIINX
K pa3Iu4yHbIM KJaccaM. 3aKOHOMEPHOCTM B M3MEHEHHHM CBOWCTB MPOCTBIX BEUIECTB,
BOJIOPOJIHBIX COEMHEHH, BBICHIUX OKCUJIOB U THJIPOKCHJIOB

IIpakTnyeckoe 3ansitue Ne 10 CocraBineHue ypaBHEHUN XMMHUECKHUX PEAKIUI C yYaCTUEM
MPOCTBIX M CJIOXHBIX HEOPraHMYECKHX BEIIECTB: METAIJIOB M HEMETaIOB; OKCHJIOB
METaJUIOB, HEMETAJIOB M aM(pOTEPHBIX 3JIEMEHTOB; HEOPraHWYECKUX KHUCIOT, OCHOBAHUN U
aM(OTEpHBIX THAPOKCHIOB; HEOPTAHUYECKUX COJICH, XapaKTepU3YIOIINX X CBOMCTBA.

IIpakTnyeckoe 3ansaTHe Ne 11 PacuéTsl Macchl BemecTBa Win 00bEMa ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM 00bEMY OJHOIO M3 yYaCTBYIOUIMX B PEAKIUH BELIECTB,
pacuéTbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKLMH, €CIIU OJTHO U3 BEIIECTB
HUMEET MPUMECH.

Tema 2.2.
Nnentndukanus
HEOPraHUYECKUX
BEIIECTB

Conep:kaHue y4eOHOI0 MaTepuaja

IIpakTnueckoe 3anaTHe Nel2 PemieHne 5>KCHOEPUMEHTAIBHBIX 3a7ad IO XUMHUYECKUM
CBOICTBAaM METAJIOB U HEMCTAJIJIOB, I1O PACIIO3HABAHUIO U MOJIYUYCHHUIO COGIIHHCHI/IP'I MCTAIJIOB
Y HEMETAJUIOB (B3aUMOICHCTBHE THIPOKCH A ATIOMHUHMSI C PACTBOPaMH KUCJIOT U LIEJIOUEH,).

JlaGopaTopHoe 3ansaTue Ne 4 VneHTudukanus HEOPraHUISCKUX BEIIECTB C UCIOJIB30BAHUEM
uX (PU3UKO-XMMHUYECKUX CBOWCTB, XapaKTEpHBIX KaueCTBEHHBIX peakuuid Ha cyibdar-,
KapOOHAT- U XJIOPUI-AHHOHBI, HA KATUOHBI METAJJIOB M KATHOH aMMOHHS

Jla6opaTopHoe 3ansitue Ne 5 Joenmuguxayus neopeaHuueckux eeuwjecms ¢ UCnOIb308aAHUEM
UX OUIUKO-XUMUYECKUX CBOUCMS, XAPAKMEPHbIX KAYeCMBEHHbIX peakyuli 8 NpooyKmax
nuUMaHus

JlabopaTopHoe 3ansaTue Ne 6 Onpeoenenue aHuoHO8 U KAMUOHO8 8 NUWEBHIX NPOOYKMAX: 8

OK 01
OK 02
OK 04
K 1.2
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nuujesvlx npoéykmax U Hanumkax, CmupajilbHOM nOpouUilKe, Cnojlo6blX U MUHEPAbHbLX 600aX

KonTtpoubnas padora 2

CBoiicTBa HEOpraHMUYECKUX BEIIECTB (110 pas3aemy 2)

Paznea 3. Teoperuueckue 0CHOBBI OPraHNYecKOi XUMHUH

Tema 3.1.
Knaccudukanms,
CTpOEHUE b3
HOMEHKJIaTypa
OpraHUYeCKUX BEIIECTB

Conep:kaHue y4eOHOI0 MaTepuaa

[Ipeamer opraHWyeckol XHWMHH: €€ BO3HUKHOBEHHME, PA3BUTHE W 3HAYECHHE B IOJYyYECHHUH
HOBBIX BEUIECTB M MaTepuajioB. Teopus CTPOEHUs OpPraHM4ecKuX coeauHeHui A.M.
bytnepoBa, e€ ocHoBHbIe monoxeHHs. CTpyKTypHble (OpMYJbl OPraHMYECKHX BELIECTB.
I'omonorus, nzomepus. XuMU4ecKasi CBsA3b B OPraHUYECKUX COCIUHEHHUSX: KpaTHBIE CBS3HU, O-
U TT-CBSI3H.

[IpencraBnenne o KiIacCH(PUKAUKA OPraHUYECKUX BemlecTB. HOMEHKIaTypa OpraHm4ecKux
COeIUHEHHI (cucTeMaruyeckas) W TPUBUAIbHBIE Ha3BaHHsS BaKHEHIIMX MpeacTaBUTENeH
KJIACCOB OPTaHMYECKUX BELIECTB. Po/ib Opeanuueckou Xumuu 6 NOCMpOeHUulU cxemvl CKAa0da ¢
cobnodenuem mogapHozo coceocmsea I'pynmnoBoe o0cy:kaeHHe OPHEHTHPOBAHHOE HAa
npeaMeT 0CO3HAHMS CBOEil POCCHIICKON IPaKIAHCKOH NMPUHANIEKHOCTH (MIEHTHYHOCTH)
B IOJUKYJIbTYPHOM, MHOIOHALMOHAJBHOM M MHOIOKOH()ECCHOHAJIBLHOM POCCHICKOM
o0mecTBe, B MUPOBOM coodmecTBe «/loCTH/KeHNsI POCCHIICKUX YYEeHBIX B CTAHOBJICHUH U
Pa3BUTHHM OPraHMYECKOl XUMHMHU, B YACTHOCTH CO3JAAHMHU TEOPHUU XMMHUYECKOI0 CTPOCHHUA
OPraHHYeCKHUX COeAHHEHUI».

IIpakTuyeckoe 3ansaTHe Ne 13 O3HakomiieHHE C 00pa3laMHd OpPraHUYECKUX BEIICCTB H
MaTepHajlaMHi Ha X OCHOBE, MOACITHPOBAHNE MOJEKYJ OpPraHMYECKHX BEIIECTB, HAOIIOACHUE
U ONHCaHHE JEMOHCTPALMOHHBIX OIMBITOB MO MPEBPALICHUIO OPraHHMYECKHUX BELIECTB IPHU
HarpeBaHuu (TUIaBieHWe, oOyrivMBaHue W ropenue). CocTaBlieHHE TOMHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (DOPMYJI OPraHUYECKUX BEIIECTB OTIEIbHBIX KJIACCOB, UCIONB3YSl UX HA3BAHUS
[0 CUCTEMATHYECKOH W TPUBHAILHON HOMEHKJIAType (ITHIICH, alleTUJICH, TTUIepUH, (EeHOM,
dbopManbaeru, yKCycHas KMCI0Ta, TIUIIH)

IIpakTnyeckoe 3ansaTue Ne 14 Pacuersl mpocteifmeil GopMybl OpraHUYecKO MOJIEKYIIBI,
UCXOJIs U3 BJIEMEHTHOr0 cocTana (B %)

OK 01
K 1.2
HOIIB.2.

Pasnen 4. YrieBoaopoabl

Tema 4.1.
YrneBomopoasl H - HX
MPUPOJIHbIE MCTOYHHUKHU

Coaep:xanue y4eOHOro MaTepuasa

[IpenenpHBIE YIIIEBOAOPOLI (AIKAHBI): COCTaB M CTPOSHUE, TOMOJIOTHUECKUN psii. MeTaH u
3TaH: COCTaB, CTpoeHue, (U3NYECKHe W XUMHYECKHE CBOWCTBA (peakiuu 3aMelieHHs U
TOpEHUs), NOJYUYSHHE U IPUMEHEHHE.

HenpenenbHble yrieBogopoibl (aIKeHbl, aJIKaUEHbI, aJTKUHBI).

OK 01
OK 02
OK 04
IIK 1.2
HO3B.3.
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AJIKEeHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psiZl. DTUIIEH U MPOMUIECH: COCTaB, CTPOCHHUE,
¢buznyeckne W XUMHYECKHE CBOWCTBAa (peakiuM TUIAPUPOBAHMS, TaJOr€HUPOBAHMS,
TUApaTalliyd, OKHUCJICHHUS ¢ TOJMMEpU3allMi) TOJy4YeHHEe U TpUMEHEHUue. AlKeHvl 6
npou3eoocmee NOMpeoUmenbCKux mosapos: NpoU3eo00Cmeo NiACMMAace, CUHMeEMuU4ecKux
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
CBSI3b MEXIY YIVIEBOJOPOIaMHU, IPUHAUIEKAIIUMHU K Pa3IMUHbIM KJIacCaM.

[TpupoaHble UCTOYHHUKH yriieBogopooB. [Ipupoanslii ra3 u nomytHsle HedTsHbIE ra3sl. HedTh
u e€ mpoucxoxaenne. CrocoObl nepepaboTku He(TH: MEeperoHKa, KPEeKWHT (TepMHUUYECKHIA,
KaTaluTuueckuil), mnuponu3. [IpogykTel mnepepaboTku HedpTH, HX MpPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. Kpyriblii ¢ToJ1, OpueHTHPOBAHHBIN HA MPUMeHeHHe 3HAHMIT
u3 o0meo0pa3oBaTebHBIX H NPO(QECCHOHANBHBIX AWUCHMINVIMH UIA  Pa3yMHOrO,
Oepe;kINBOro NMPOM3BOJACTBA U TNPHPOAONOJbL30BaHUs, pecypcocOepexxeHuss B ObITy, B
npodgeccHOHAIBHOM cpele, o0mecTBeHHOM mnpocTpaHcTBe «lIpupoansiii ra3 kak
IKOJIOTHYHBIH MCTOYHHUK JIHeprum». Hegmv u npodykmol eé nepepabomxu Kax 0CHO8A
npouzeooCcmea  NOmMpeOUmenbCKUx moeapos, a makdyce YCIO8Us —ee  XPAHeHUus U
mpancnopmuposky. KaMeHHBIH yroiab W TOpPOAYKTHl ero mnepepadotku Jluekyccus,
HANIPABJICHHAs Ha BbIPAa’KeHHE JCATEJbHOI0 HENPHUATHA JeHCTBUI, NPUHOCIIINX Bpe
npupoje, coAeiicTBYIONINI COXPAHEHHUIO U 3a1MTe OKPY:Kalollell cpeabl « JK0JIO0ruyecKue
npooJeMbl HEPTAHONH M KAMEHHOYT0JIbHOM NMPOMBIILJIEHHOCTH»

HO3B.2.

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

20



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 U STAaHOJIa Ha OpPraHu3M 4ejoBeKa. CpoKu XpaumeHuss CHUPMoCcoOepHcauux mosapos
u npasuna ux mparncnopmuposku. Kpyriblii cToJ HamnpaBJ/IeHHbIH Ha TNposIBJIeHHE
CO3HATEJILHOIO W O0OCHOBAHHOIO HENPUATHS BPEIHBLIX TNPHUBbIYEK (KYypeHWUs,
YHoTpeOdJieHUus1 AJIKOr0Jil, HAPKOTHKOB, JIOObIX GOpM 3aBHCHUMOCTEl), 1eCTPYKTUBHOTIO
noBejeHnsi B o0mecrse U nugpoBoii cpeae, NOHUMAHWe UX Bpeaa JAiasl (pU3HYECKOro U
ncuxuyeckoro 3a0poBbsi. «IlociaencTBusi ankoroJisi, Kak pe3yiabTaT XHUMHYECKOIo
B3aMMO/IEHiCTBHSA CIIUPTA C OPraHUYeCKMMU BellleCTBAMHU U BOI0».

MHoroatomMHbie CIUPTHI (ATUICHTIIUKONb U TIUIEPUH): CTPOEHUE, GU3NYECKUE U XUMHUECKHE
CBOMCTBA (B3aHMOHeﬁCTBHe CO MECJIOYHBIMHU MCTAJlJIaMH, KaUCCTBCHHAA PCAKIUA Ha
MHOTOaTOMHBIE cHHpThI). becena, HampaBjieHHasi HAa TMPOsSIBJEeHHE CO3HATEJIbHOIO M
000CHOBAHHOI0 HeENPUSITHE BPEIHBIX NMPUBbIYEK (KypeHHs, YNOTpeOJieHHs AJIKOTrO0Jis,
HAPKOTHKOB, JIIOObIX (popM 3aBHCHMOCTEH), 1eCTPYKTHBHOIO NOBeIeHUsI B 001IecTBE U
undpoBoii cpene, NOHMMaHUEe HUX Bpeda JAJis (PU3HYECKOr0 U NMCHXUYECKOr0 3/10POBbSI
«®u3H0I0THYECKOe [eificTBHE HA OPraHU3M 4YeJO0BeKa MHOI0ATOMHBIX CIIMPTOB».
[Tpumenenne rmmepuHa W dTHieHTIUKOIsS. Denon. CTpoeHHE MOJCKYIBI, (pU3MUeckue u
XUMHUYECKHUe cBoicTBa ¢eHona. TokcHUHOCTh (eHolNa, ero (U3MOIIOTUYECKoe AeHCTBHE Ha
opranusMm uenoBeka. [Ipumenenue Qenona. MuocoamomHvle cnupmel 6 KOCMEmMu4ecKou u
nuu;eeoﬁ NPOMbIUIEHHOCMU, YCII0B8UA UX CK‘JZG@MPO(?GHM}Z U mpaHcnopmupoeKku.

OK 01
OK 07

IK 1.2
HO®B.4.

Tema 5.2.
AJBIEeruaml.
KapOoHoBBIE KUCTOTHI.
CroxHble 3¢upbl

Coaep:xaHue y4eOHOro MaTepuaJia

Anbleruasl U KeToHbl ((popMaiblIeruf], aueTaabAeru]l, aleToH): CTpoeHHue, (U3NYecKue U
XUMHUYECKHE CBOMCTBA (peakUMM OKMCIEHHS M BOCCTAHOBJIEHMS, Kaue€CTBEHHBIE pEaKIUH),
nojy4yeHue u npuMeHneHre. OTHOOCHOBHBIE Mpe/ie/IbHbIE KapOOHOBBIE KUCIIOTHI (MypaBbUHAS U
YKCyCHasl KHUCJIOTBI): CTpOeHHue, (U3NYECKMe U XMMHYECKHe CBOMCTBa (00IIMe CBOMCTBA
KHCJIOT, PeaKlMs dTepUPHUKALNHI), TOJTYyYSCHHE U IPUMEHEHHE.

OK 01
OK 02

OK 04

TK 1.2
HO®B.3.
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CTeapI/IHOBa}I U OJICMHOBAasA KHUCJIOTBI KaK MNPCACTABUTCIIM BBICIIUX Kap6OHOBBIX KHCJIOT
Ilpasuna mpancnopmuposku U XpaneHus Mbolld, NPOOYKmMbl pacnadda npu HenpasuibHOM
xpanenuu CroxxkHble dQUpPHI KaK TPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupbel. ['maponu3 sxupoB. Ilpumenenue >xupoB. becena, HampaB/ieHHasi Ha
BbIpa:KeHHEe HA NMPAKTHKE YCTAHOBKY Ha 3/10POBbIH 00pa3 kKU3HU (310pOBOe NMHUTaHUE,
co0/II0leHe THUTHEeHbl, PeXKUM 3aHATHHA M OTAbIXa, PeryjsipHyl0 (u3nUecKyro
AKTHBHOCTH), CTpeMJIeHHe K (pu3n4ecKkOMy cOBeplIeHCTBOBaHUIO «buosioruvyeckasi poJib
KHUPOB»

JlabopaTtopHoe 3ansiTue Ne 7 VcciaenoBanue CBOMCTB MbLJIa U €70 MOIOIIETO ACHCTBHS

Tema 5.3.
VYrieBoabl

Conep:kaHue y4e0HOIro0 MaTepuaJia

VYrieBonbl: cocTaB, KiIaccH(pUKAIMs yrieBOAOB (MOHO-, MU- W TMOJucaxapupbl). [roko3a —
NPOCTEUIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJIEKYJbl, (pU3MYeCKUe U XUMHUECKUE
CBOMCTBA TJIOKO3bI (B3auMozeiicTBue c rujppokcunom Mmeau (II), okucieHune aMMuadHbIM
pactBopoMm okcuaa cepedpa (I), BoccTaHOBIEeHHE, OpOXKEHHE TIIOKO3bI), HAXOXKACHHE B
NpUpOZe, NMPUMEHEHUE TIIOKO3bI, OMOJOrMYecKas pOJIb B JKM3HEICSATEILHOCTH OpraHH3Ma
yenoBeka. becega, HanmpaB/ieHHAasl Ha BbIpa’keHHe HA MPAKTHKe YCTAHOBKY Ha 310POBBIii
o0pa3 KuU3HU (310pOBOEe NMHTaHHe, COOJTIOJeHUE THTHEHbl, PEXKUM 3aHATHI M OTABIXA,
peryJisipHyIo (Ppusnyeckyro AKTHBHOCTb), cTpeMJIeHHe K pusnueckomy
coBeplIeHCTBOBAHMI0 «buHosoruyeckass poab TIJIHOKO3bI B  JKH3HEAESATEIbHOCTH
opranusma 4vejoeka». dorocunre3s. dpykroza kak H3oMep INIIOKO3bl. Mownocaxapa kak
OCHO8A NJI00080-A200HOU NPOOYKYUU, YCI08USL MPAHCNOPMUPOBKU.

Caxapo3a — mpeAcTaBUTENb OUCAXapUAOB, THAPOIN3 Caxapo3bl, HAXOXKICHHE B MPUPOIE U
npuMeHenne. [lonmcaxapuapl: Kpaxmain U IeJUTI0NI03a KaK MpUPOHbIe momMepbl. CTpoeHne
Kpaxmala M IeJUTIONIO03bl, (U3MYecKrue M XHMHUYECKHe CBOWMCTBAa KpaxMmana (TUIpOH3,
Ka4eCTBEHHAs] PEAKIHS C HOIOM). YCliosus mpancnopmuposku npoOyKmos NUmaHusi ¢
OONBLUIUM COOEPIHCAHUEM Y2TIe80008

OK 01
OK 02
OK 04
K 1.2
LHO®B.3.

Tema 5.4.
DOU3NKO-XUMUYECKHE
CBOMCTBA
KHCJIOPOJIOCOIepIKAIINX
OpraHNYECKUuX
COCJIMHEHU M

Conep:kanue y4e0HOro MaTepuaJa

IIpakTyeckoe 3ansitie Ne 19 CocraBieHue cxeM peakuuid (B TOM YHUCIIE IO NMPEAT0KEHHBIM
LeNoYKaM TPEBPALICHU), XapaKTepU3YIOLIMX XHUMHYECKHE CBONCTBA OJHOATOMHBIX U
MHOTOaTOMHBIX CIIMPTOB

IIpakTuueckoe 3ansaTHe Ne 20 CocTaBieHHE CXeM peaklui (B TOM YHCIIE TT0 MPEII0KCHHBIM
LIETIOYKaM MIPEBPAIICHHI), XapaKTEPU3YIOLIUX XUMHUECKIE CBOMCTBA aJIbJIETUIOB M KETOHOB

IpakTuueckoe 3ansaTie Ne 21 CocTaBieHHE CXeM peaklui (B TOM YHCIIE TT0 MPEITOKCHHBIM
[[ETIOYKaM TPEBPAIICHHI), XapakTEPU3YIOUIMX XHWMHUUYECKHE CBOMCTBA OJIHOOCHOBHBIX U

OK 01
OK 02
OK 04
IIK 1.2
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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.
Ycnosus mpancnopmuposku npooyKkmog numaHus ¢ OOIbUUM COOepHCAHUEM DENKO8 U HCUPO8

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
K 1.2
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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MCTOJbl CUHTC3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ — NoJIMMEpU3alia U NOJIUKOHACHCALINS.

Brusnue nonusmunena na Kawecmeo mpancnopmupoeKu npoaykmoe numanus. 3anuTa

MHMHH-TIPOCKTOB, HaNpaBJIeHHAsd Ha MOHMMaHHMe cHenHPHUKH MNPodecCHOHATBHO-
TPYAOBO# NeATEJbHOCTH, PeryJIMpOBaHUsl TPYAOBBIX OTHOLIEHHMI, TOTOBBIH YYUTbCH U
TPYAUTHCSI B COBPEMEHHOM BBICOKOTEXHOJIOTHMYHOM MHMpe Ha 0Jaro rocyaapcrsa M
odmectBa «IlouMepHbIe HEMPOAOBOJIbCTBEHHbIE 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)

IIK 1.2
HOIITB.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 1.2

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.
I1IK 1.2. Opranu3oBbIBaTh NPOLIECCHI Tema 1.1, 1.2 2 Uccenenosanue
CKJIQJIMPOBAHMsI U Tpy30mnepepaboTKy Ha Tema 1.4-1.7 Ka4CCTBCHHOTO 1
cKiaje Tema 2.1,2.2 MPOLICHTHOT' O COCTaBa
Tema 4.1 nap(GrOMEpHBIX
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

LHOIITB.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
npodeccuoHaIbHON IPOIYKTOB MUTaHMA Ha CKIagax JeSITeIIbHOCTH.
JeSITENTbHOCTH. MIPOJOBOJILCTBEHHON TOPrOBIIU U B
MIPOLIECCE TPAHCIOPTHPOBKU.
HOIITBA4. 3ammuTa MUHA-TIPOEKTOB, DKCIIEPTHOE OIICHUBAHUE
[Tonnmaronmii cnenuduxy HalpapJieHHAasl HA IOHUMaHHUe MOHUMaHUs crienudukn
mpogecCuoHaNBHO- cneun UK MpohecCuoHAIBHO- npogeccHOHATBHO-TPYI0BOM

TPYIOBOH EATEIBHOCTH,
PETyIUPOBAHUS TPYIOBBIX
OTHOIIICHHH, TOTOBBIHN
YUHUTHCS ¥ TPYJIUTHCS B
COBPEMEHHOM
BBICOKOTEXHOJIOTHYHOM
Mupe Ha 6Jaro rocyaapcTaa
U 00I1IeCTBA.

TPYAOBOH IEATENBLHOCTH,
pEryJIMpOBaHUSI TPYIOBBIX
OTHOLUEHUH, TOTOBBIA YUUTHCS U
TPYAUTHCS B COBPEMEHHOM
BBICOKOTEXHOJIOTMYHOM MHUPE Ha
0J1aro rocyJapcTBa u 00IIecTBa
«bBposkeHne v THUEHHE TTPOYKTOB
BCJICACTBUE HAPYIICHNS YCIOBUM UX
XPaHEHUS KaK OKUCIUTEIbHO-
BOCCTaHOBHUTEJIbHAS PEaKIIHsD»

HenoBas urpa, OpueHTUPOBAHHAS HA
MMOHUMaHHUE CTICITH(PUKH
PO eCCHOHATEHO-TPYTOBOM
JIESITSIILHOCTH, PETYJIMPOBAHUS
TPYAOBBIX OTHOILIEHUH, TOTOBBII
YYHUTHCSA U TPYJIUTHCS B COBPEMEHHOM
BBICOKOTEXHOJIOTMYHOM MHUpE Ha
OJaro rocyJapcTBa u 00iecTBa
«MeTasl ¥ CIIIaBbl, UCTIOIb3YEMbIe
B IOBEJIMPHBIX U3JEIUAX U
METAJNTMYECKOU MOCYE.

3amuTa MHHU-TIPOEKTOB,
HanpaBJeHHAs HA TIOHUMaHHe
cnennu UK MpohecCuoHAIBHO-
TPYIOBOM I€ATENbHOCTH,
PETYINPOBaHUS TPYTOBBIX
OTHOIIIEHUH, TOTOBBIN YUUTHCS U
TPYAUTHCS B COBPEMEHHOM
BBICOKOTEXHOJIOTHYHOM MHUpE Ha
OJraro rocyzapcTBa 1 00IecTBa
«ITonnmepHbIe HEMTPOAOBOIECTBEHHBIE
TOBapbD»

JeSITeTLHOCTH,
PEryJIMPOBaHUS TPYIOBBIX
OTHOIIICHUH, TOTOBBIN
YUHUTHCS ¥ TPYIUTHCS B
COBPEMEHHOM
BBICOKOTEXHOJIOTUYHOM MHUPE
Ha OJiaro rocyjapcTsa u
oOrecTBa.

IOILHII. IleHHOCTH HAYYHOT0 MO3HAHUS

[HOIIHIIL.3.
HeMoHCcTpUpyrOmMiA
HaBBIKH KPUTHYECKOTO
MBIIIUIEHUS, ONIPEeIICHUs

Kpyrnsiii cron, HanpaBieHHbIA Ha
JEMOHCTPALIUIO HABBIKOB
KPUTHUYECKOTO MBIIIICHHUS,
OIpeIeTIeHHs] JOCTOBEPHOCTH HAYYHOM

9KCHepTHOC OLICHHUBAHUC
AE€MOHCTpAIl HABBIKOB
KPUTUYCCKOI'O MBINUJICHUA,
onpeacJICHUA JOCTOBCPHOCTH
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JIOCTOBEPHOCTH HAy4HOUI
UHOPMAINH, B TOM YHCIIE B

HHQOpMAIH, B TOM YHCIIe B chepe
npoecCHOHaTbHOMN ACATEIbHOCTH

HAYYHOU HHPOPMAIINH, B TOM
grcie B chepe

cdepe npodeccHoHATEHON «IIpuMeHeHne BasKHEHIITNX npoheccHoHaNBHOM
JIeSITeIIbHOCTH. HEMETAJUIOB M UX COEAMHEHUI. JIeSITEIIbHOCTH.
HOIIHIL.S. CemuHap HaIpaBJICHHBIN Ha DKCHEepTHOE OLICHUBAHUE
Hcnone3yromuit (bopMupoBaHKE yMEHHH JEMOHCTPAIH HaBBIKOB

COBpEMEHHBIE CPE/ICTBA
TIOWCKA, aHau3a 1
HHTEPIpeTaLH
nH)OpMAITHH,
nH(POpPMAIOHHBIE
TEXHOJIOTHHU JIJIsI
BBINOJIHEHHUS 337144
npodeccruoHaIbHOM
JeATEIbHOCTH

MPAaBUIBLHOT'O UCTIOB30BaHUS
COBPEMEHHBIX CPEJICTB ITOKCKA,
aHaJM3a U MHTePIpPETauN
nHQOpMaIu, HHHOPMAIMOHHBIE
TEXHOJIOTHH JJIs1 BBITTOJIHEHUS 3a/1a4
pOoeCCHOHAIBHOM NeSTEILHOCTH
«Posp xumuu B o0ecrieueHuu
JKOJIOTUYECKOH, SHEPTETHYECKON 1
MUIIEBOH 0€30MacHOCTH, Pa3BUTHU
MEJIUIIMHBI, CO3JJAHUU HOBBIX
MaTepHaioB (B 3aBUCHMOCTH OT BUA
po(heCCUOHAIBHOM JICATEILHOCTH),
HOBBIX HCTOYHHKOB SHEPTUH
(asbTepHATUBHBIC KICTOYHUKU
SHEPIuHn).

UCIIOJIb30BaHUS CPEIICTB
MOKCKa, aHan3a U
WHTEpIpETALIH
nH()OpMAITHIH,
WH(pOPMAIIIOHHBIE
TEXHOJIOTHH JJISl BHITOJIHEHHS
3a7a4 npohecCHOHaIbHOM
JeSITETFHOCTH

[HOIHIL.6.

PasBuBaromuii u
MIPUMEHSIIOLINI HAaBBIKU
HaOII0IeHNS, HAKOIIJICHUS U
cucteMaTu3anuu (HpakTos,
OCMBICJIEHHS OITBITA B
€CTECTBEHHOHAYYHOU U
TYMaHUTapHOH 00JacTsx

becena, nanpasneHHas Ha pa3BUTHE
U IPUMEHEHHUE HABHIKOB
HaOIIO/ICHHSI, HAKOTUICHHSI 1
cucTeMaTu3anun (paxTos,
OCMBICJICHHUSA OIIbITA B
€CTEeCTBEHHOHAYYHOU U
TYMaHUTapHOU 00JacTsIX MO3HAHUS,
HCCIIEIOBATENbCKON U

DKCHEepTHOE OLICHUBAHUE
pa3BUTHUS U TPUMEHEHUS
HAaBBIKOB HAOJIIOICHHSI,
HAKOIUICHUS U
cucTemMaTu3aiuu GpaxKTos,
OCMBICJICHUS OTIBITA B
€CTECTBEHHOHAYYHOU U
rYMaHUTapHOU 00J1aCTIX

MO3HAHUS, 9 MIO3HAHUS,
HCCIIEI0BATENBCKON U npogeccuonatbHO’ HeilTem’HOCTH HCCIIEIOBATENIBCKON U
npoecCHOHANBHOI «3aBUCUMOCTb YCIIOBUI XpaHEHUS npodeccHOHATBHOI
NeSTeNbHOCTH HOTPEOUTENBCKUX TOBAPOB OT THIIOB | jeqTelbHOCTH
KPHCTAIIIMYECKUX PELIETOKY.
O3B Okojoruvyeckoe BOCIUTAHUE
nO3B.2. Juckyccus, HarpaBJIeHHas Ha OKcIepTHOE OLICHUBAHHE

Bripaxkarouuit nesirensHoe
HETIPUSTUE ACUCTBUM,
MPUHOCALLMX Bpel IPUPOIE,
COACUCTBYIOIIUI
COXPAHEHUIO U 3alIUTE

OKpY>Karollen cpepl

BBIPAYKEHUE ACSITEIIBHOIO HEMPUSITHS
JISUCTBUH, TPUHOCSIINX BpEl
MpUPOJIE, COAEHCTBYIOIIMI
COXPaHEHUIO U 3aLIUTE OKPYIKAOLIEH
cpeabl « DKOIOrHYecKre IpoOIeMbl
HETAHOW U KAMEHHOYTOJIbHON
POMBIIUIEHHOCTH

TTOHUMaHUS JEUCTBUM,
MIPUHOCSIIUX BPEI IPUPOJIE,
COZIEUCTBYIOLIUI
COXpaHEHUIO U

1IO3B.3.

[Ipumensttomuii 3HaHUS U3
00111600pa3oBaTeIbHBIX U
poheCcCHOHAITBHBIX
JMCIMIUTIH JJIsl Pa3yMHOTO,
0epexIIMBOTO IPOU3BOICTBA
Y TIPAPOJIOTIOIH30BAHMS,
pecypcocbepexeHust B ObITY,
B MpodeCCHOHATILHOM cpefie,
00IIeCTBEHHOM
MPOCTPAHCTBE.

Kpyrslit cTos, opueHTHpOBaHHBIN
Ha NPYMEHEHUE 3HaAHUH U3
00111e00pa3oBaTeIbHBIX U
npoQeCcCHOHATBHBIX JUCIUILIIHH JIJIsI
pazyMHOTO0, OepeKITUBOTO
MIPOM3BO/ICTBA
[PUPOJIOTIONIE30BAHNS,

pecypcocbepekeHus B ObITy, B
npogeccuoHanbHOH cpene,

00IIIEeCTBEHHOM IIPOCTPAHCTBE

DKCHEepTHOE OLICHUBAHUE
MPUMEHEHUS 3HAaHUH U3
00111c00pa30BaTEIIbHBIX U
pohecCHOHANTBHBIX
JVCITUTLINH JJIs1 pa3yMHOTO,
0epexIIMBOTO IPOU3BOCTBA
W TIPUPOJIOTIONB30BAHUS,
pecypcocbepexeHus B ObITY,
B IMpodeCCHOHATLHOM cpere,
00ILIECTBEHHOM
MPOCTPAHCTBE.
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«IIpupoHBIi ra3 Kak KOJIOTMYHbII

HUCTOYHUK DHCPTUNY.

Ilnan BHeypouHoii AesiteqbHOCTH M0 Y /1, Xumus

Ne Kon n HammeHoBaHue Tema ®opmar | Jdara CpencrBa IMHAMHKA
WHBAPHAHTHBIX HEJIEBbIX coOBITHS npoB JMOCTHUKEHHA Ie1eBBIX
OPUEHTHUPOB ®opma elleH OPUEHTHPOB
(Meponpus | mesarTeinb
THS) HOCTH
Conep:xan Ipy
nmna
ne 00yu
amo
uxcs
ITaTpuoTHYecKOe BOCIUTAHUE
1 [HOIIB.3. Kiry6nptit | Paccyxn DKCrnepTHas OIeHKA
. gac eHus 1o IIEHHOCTHOT'O OTHOIIIEHUS K
IIposBIIOLKH AesTeNbHOE «cropus Teme HCTOPUYECKOMY U
LICHHOCTHO® OTHOIICHHE K CTaHOBJICHU yaca KYJIBTYPHOMY HacCIIEIHIO
HCTOPUYECKOMY U KYJIBTYPHOMY a CBOETO H /IPYTHX HAPOJIOB
HACJICAHIO CBOCTO 1 IpyTvX Poccuiickoi Poccun, ux tpaguuusm,
HapooB PoccHH, X XUMHUIDY Mpa3THAKAM
TpaIUIUAM, ITPa3THUKAM
I'pa:xxnanckoe BocnuTaHue
[OI'B.5. CemuHap Oo6men DKcIepTHasl OLIEHKa
«XWMUYECK | MHEHHUS BBIPQKXCHUS HEMPUATHUS
OcosnanHo I’f ACITCILHO un MH 110 000N TUCKPUMHUHAILIAH 110
BRIPKATOIIHH HETPHATHE TEPPOPU3M» | Pe3yJibT COLIMAJIbHBIM,
JHO6OH AUCKPUMHHALIMA IO aTaMm HallMOHAJIBHBIM, paCOBbIM,
COLHATEHBIM, HAIIMOHAIBHBIM, HUI'PbI PEUTHO3HBIM IPHU3HAKAM,
pacoBBIM, pETMIHOSHBIM MPOSIBIICHHUI YKCTPEMU3MA,
MpHU3HAKaM, IIPOSIBIICHUHN TeppopH3Ma, KOppYILHH,
AKCTPEMU3MA, TEPPOPU3MA, AHTHIOCY {APCTBEHHOI
Koppymnuut, JIESATETHHOCTH.
AHTHUTOCY/IapCTBEHHOM
JIEeSATEIbHOCTH.
JlyX0BHO-HpaBCTBeHHOE BOCTIMTAHUE
2 HOJIHB.1. Cemunap Oomen DKCrepTHAs OIeHKA
. «IIpakTuuec | MHeHUSA MIOHUMAaHUS JyXOBHO-
Ilposmromyuid Kast MII0 HPaBCTBEHHBIX LICHHOCTEH,
TIPHBCPKEHHOCTR JIYXOBHOCTb TEeMe KyJbTYphl HapoJ10B Poccuu ¢
TPaMIMOHHBIM TyXOBHO- M IyXOBHas | ceMHHa y4éTOM
HpPaBCTBCHHBIM HCHHOCTAM, MpaKTHKA pa MHPOBO33PEHUECKOTO,
Ky/nbType HapoZoB Pocerm ¢ ATXUMHAM» HAIIMOHAIEHOTO,
y4ETOM MHUPOBO33PEHUECKOTO, KOHDECCHOHATBHOTO
HAIMOHAILHOT O, caMooTpeeNeHHs.
KOH(eCCHOHAITBHOTO
CaMOOIIpeACTICHUSI.

IcTeTnYecKoe BOCIUTAHHUE
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1103B.3.

[IposiBnsronuii noHUMaHue
XYyJI0’)KECTBEHHON KYJIbTYPHI
KaK CpelCTBa KOMMYHUKALIUU
¥ CaMOBBIPa)KEHUS B
COBPEMEHHOM OOIIIEeCTBE,
3HAQUYE€HHUE HPABCTBEHHBIX HOPM,
LIEHHOCTEW, TpaJuIuii B
HCKYCCTBE.

[Tocemwenn | IIpesen

€ BBICTABOK Talus
«XUMHUS BEICTaB
Kpacok» KU

DKCHEePTHOE OLICHUBAHUE
MIOHUMAaHUS KyJIbTYPhI KaK
Cpe/CTBa KOMMYHUKAIUU U
CaMOBBIPpKEHUS B
COBpEMEHHOM O0IIIEeCTBE,
3HAUCHUE HPABCTBEHHBIX
HOPM, IIEHHOCTEMH,
TpaJuLIUid B UCKYCCTBE

Pdu3nyecKkoe BOCIUTAHUE

HO®DB.5. JIeMOHCTPUPYIOIIHI TpeHunr Oomen DKCIIEPTHOE OTICHUBAHNE
HaBBIKH pEIIEKCHH CBOETO «Xumus MHeHHS HaBBIKOB Pe(IIECKCHU CBOETO
cocTosiHUS ((PU3NUECKOTO, 3I10POBbS» MM 110 cocTosiHUs ((PU3NUECKOTO,

SMOLMOHAIILHOTO, pe3yJib SMOLMOHAIILHOTO,
TICUXOJIOTUYECKOT0), TaTam TICUXOJIOTUYECKOT0),
MOHUMAaHUS COCTOSIHUS IPYTHX TPEeHuH TTOHUMAaHUS COCTOSHHUS
JIroen ra JIPYTUX JOJeH
TpynoBoe BocinTanue
[HOIITB.6. CeMuHap OoMmen OKcnepTHOE OLIEHUBAHKE
. «XUMH3M | MHeHMs oOmaganus
Obuanatomuit JIOTHCTHKH MH 110 c(hOpMHPOBAHHBIM
cpOpMHPOBAHHBIMHU » Teme MPEACTaBICHUSIMH O
TIPCACTABIICHUAMM O SHAUCHUH ceMHUHA 3HAYEHUH U LIEHHOCTH
1 LICHHOCTH BBIGAHHOH pa BEIOpaHHO# podeccun,

npodeccuu, TposSBISIOMNT
yBa)KEHHUE K CBOCH mpodeccuu
1 CBOEMY PO ECCHOHATTEHOMY
coo0111ecTBY,
MOAICP>KUBAIOIITII
MTO3UTHBHBIN 00pa3 M MPECTHK
cBoei npodeccun B 00IIIECTBE

MPOSIBIISIIOLIMM YBaXKEHUE K
cBOCH mpoheccuu U CROeMy
MpohecCHOHATEHOMY
COOOIIECTRY,
MOJAEPKUBAIOLLIAN
MO3UTHBHEIN 00pa3 u
MIPECTIDK CBOEH mpodeccru
B oO1iecTBe

JKo0JI0rH4YecKoe BOCIUTAHHE

[HO2B4

Hmeromuii 1 pa3BUBaroui
OTIBIT SKOJIOTHYECKU
HaIIPABJICHHOM,
MIPUPOJOOXPAHHOM,
pecypcocbeperatoriei
JIeSITEeIbHOCTH, B TOM YHUCIIE B
paMKax BHIOpaHHON
CIEMAIbHOCTH,
CIOCOOCTBYIOIINI €TI0
MIPUOOPETEHNIO IPYTUMU
JIOJBMH.

DKoJjioruye OOmeH

CKHH MHEHUS
naTpyJib MH 110

«XHUMUS B pe3ynbT
DKOJIOTHH aram

DKcrepTHAs OIIeHKa
9KOJIOTUYECKH-
HaIIPaBJICHHOM,
MIPUPOIOOXPAHHOH,
pecypcocbeperaroriei
JIeITEIbHOCTH, B TOM YHCIIE
B paMKaX BBIOpaHHOM
CIETMAaTFHOCTH,
CITOCOOCTBYIONTHH €T0
NPUOOPETEHHUIO IPYTUMHU
JFOJIbMH.

ueHHOCTI/I HAYYHOTI'0 IO3HAHUA




ITOIIHIIL.3.

JeMoHCTpUpYIOIINiT HABBIKH
KPUTHYECKOTO MBIIUICHNS,
OIIpEeJICTICHHsT JIOCTOBEPHOCTH
Hay4YHOH MH(OpPMAIHNHU, B TOM
yucie B chepe
npodeccruoHaIbLHOM
JIeSITETBHOCTH.

«IInmeBslie
00aBKH B
MIPOTyKTaX
MMUTaHUSI U
HX
BJIMSIHHE Ha
3I0POBBE
YeJIOBEKA

Tack-
aHaIn3.

DKCHEePTHOE OLICHUBAHUE
PasBUTOCTU KPUTHYECKOTO
MBIIIUIEHUS, ONIPEeTICHUS
JIOCTOBEPHOCTH Hay4HOMU
WHQOPMAIMH, B TOM YHCIIE
B cepe
npodeccruoHaIbHOM
JIeSITEITbHOCTH.
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