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1. OBILIASI XAPAKTEPUCTUKA TIPUMEPHON PABOYEN
INPOI'PAMMBI OBIIIEOBPA3OBATEJBHOM JANCIUTIJINHBI
«XHUMMUS»

1.1. MecTo QUCHUIVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NMPOrpaMMbl
Cclio

OOGmeobpa3oBaTenbHas JUCHUIUIMHA «XHMUS» SBISETCS 00s3aTelbHON
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa30BaTeIbHOW MPOTPpaMMBI B
coorBercTBHH ¢ PI'OC CIIO mno cronenmanbHoctu 23.02.06TexHnueckas
AKCIUTyaTalys MOJABUAKHOTO COCTaBa JKEJIE3HBIX I0POT (BaroHsbI).

[IpuknagHoii MoOaynb BKIOYAEeT pazaen & «XuMmus B ObITY H
MIPOU3BOJICTBEHHOM JEATEIIBHOCTH YEJIOBEKa», KOTOPBIM peanu3yercs Ml BCeX
npodeccuil/cCnenuarTbHOCTe  METOJIOM — PEIICHUST  KEWCOB, CBSI3aHHBIX C
HKOJIOTUYECKON  0e30MacHOCThI0O M OIEHKOM MOCIEACTBUI  OBITOBOM |
MPOU3BOJICTBEHHON  JIESITEILHOCTH, COOTBETCTBYIOIIEH oOTpacisaMm Oymyiuen
po¢eCCUOHATIBHON JIEATEIIbBHOCTH 00y4arOUXCsl.

1.2. Illeqin ¥ muIaHMpyeMble Pe3yJIbTAThI 0CBOCHHS JUCHUILIUHbBI

1.2.1. Hean v 3axa4M JUCHUATIIMHBI

Conepkanue MporpaMmbl 00IIe00Pa30BaATEIIBHON JIUCITUTIINHBI <« X MM
HaIIPaBJICHO HA IOCTUKEHUE CIICTYIONINX HeJIei:

- dbopMUpOBAaHHE CHCTEMBl XHMHYECKHX 3HAHWM KakK BaKHEHIICH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOM JIEXKaT
KIIFOUEBbIC TOHATHUS, (yHIAMEHTAIbHBIE 3aKOHBI U TEOPUM XWUMHHU, OCBOCHHE
s3bIKa HAyKH, YCBOCHHWE U TMOHHUMaHUE CYIIHOCTH JOCTYIMHBIX 0000IIeHUN
MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMJIEHUE C HCTOPUEH HUX pPa3BUTUA U
CTAHOBJICHHUS;

— dbopMHpoOBaHWEe U Pa3BUTHE NPEICTABICHUNA O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XMUMHUYECKUX PEaKIUN, HEOOXOIUMBIX I MPHOOPETCHHS
YMEHHUM OPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMHYECKUX SIBIICHUM, UMEIOIINX

MECTO B IIPUPOJIE, B IPAKTUYECKON U TTOBCEAHEBHOM KU3HU;



— pa3BUTHE YMEHUH U CHOCOOOB JEATEIHHOCTH, CBSI3AHHBIX C
HAOJIOZICHUEM U OOBSICHEHHMEM XUMHUYECKOTO SKCHEPUMEHTa, COOII0ACHUEM
npaBuiI 0€30MMaCHOTO OOpAIEHUS C BEIECTBAMH.

3apaum IMCUMILIUHBI:

1)  cdopmupoBarh  NOHMMaHHE  3aKOHOMEPHOCTEH POTEKaAHUS
XUMHUUYECKUX TPOLIECCOB U SIBJICHUN B OKPYXKAIOIIEH cpefie, a Tak:Ke HUX CBS3b C
1EJIOCTHOM HAyYHON KapTUHOW MHpa U APYTUMHU €CTECTBEHHBIMU HayKaMu;

2)  pa3BUTb YMEHHUS COCTABJIATH (POPMYNIBI HEOPraHMYECKUX U
OpPraHUYECKUX BEIICCTB, YPABHEHUS XUMHUYECKUX PEAKIIUNA, OOBSCHATH UX CMBICI,
UHTEPHPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3)  cdopmupoBaTh HaBBIKM NPOBEACHUS MPOCTEHIIUX XUMHUYECKHUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COOJIIOJACHUEM TIpaBUiI 0OE€30MacHOTO
oOpaleHus ¢ BEIIeCTBaMH 1 JIabOpaTOpHBIM 000PYI0BAHUEM;

4)  pa3BUTh yMEHHS HaxOJWTh, aHAIMU3UPOBATH M UCIIOJIH30BATh
uH(OpPMAIMI0O XUMHYECKOTO XapakTepa W3 pa3IuyHbIX HH()OPMAIMOHHBIX
HMCTOYHUKOB, BKJIIOYAsl YUEOHYIO JIUTEPATypy, HAyUHbIC IMyOIUKAIIUU U UHTEPHET-
peCypchl;

5) chopMUpOBaTh yMEHHUS IIPOTHO3UPOBATH  IOCIEJACTBHS  CBOCH
NEATETbHOCTH W XUMHUYECKHX TPHUPOIHBIX, OBITOBBIX W IPOHU3BOJACTBEHHBIX
MPOIIECCOB, YUUTHIBAsI BO3MOKHBIE IKOJIOTMUECKHUE U COLIUAIIBHBIE BO3ACHCTBUS;

6)  cdopMmHpoBaTh MOHMMAHHE 3HAYUMOCTH JOCTHXKCHHH XHUMHUYECKOM
HAyKM U TEXHOJIOTHUH JJIsI Pa3BUTHS COIMAJIbHOW M MPOU3BOACTBEHHOU cep ¢
yMEHUEM MIPUBOJIUTH MPUMEPHI UX PUMEHEHHUS B Pa3IMUHbIX c(hepax >KU3HHU.

1.2.2. Ilnanupyemblie pe3yjbTAaTbl OCBOCHHMS 0011e00pa3oBaTe/JbHOU
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco6oe 3HaueHue 001Ie00pa3oBaTeIbHAS JUCIUIUINHA « XUMUSD UMEET MPHU
dbopmupoBanuu u passutun OK 01; OK 02; OK 04; OK 07 u IIK 4.3,
MIPEICTABICHHBIX BakTyann3upoBaHHBIXDPI'OC CIIO o

npodeccun/CrenuanibHOCTH.



Koa
HAHMEHOBaHMHE
bopmupyembIx
KOMIIeTeHII Ui

I[Inanupyembie pe3yjbTaThl 0CBOEHHS TUCHUILIUHBI

JucuunIMHapHbIe?

OK 01. Beibupats
CIOCOOBI PeICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEITbHOCTH
NPUMEHUTEIHHO K
pa3InYHBIM
KOHTEKCTaM

O6urue!
JInyHOCTHBIE pe3yJabTaThl JAOLKHBI OTPaXkaTh B
YacTu:
TPY/AOBOI0 BOCITUTAHUA:
— TOTOBHOCTH K  TpyAy, OCO3HaHHE  ICHHOCTHU
MacTepcTBa, TPYI0JII00HE;
— TOTOBHOCTH K aKTUBHOU JCATCIIBHOCTHU

TEXHOJIOTMYECKOM M COLMAIbHOM HalpaBJICHHOCTH,
CMOCOOHOCTh ~ MHHMIIMUPOBATh,  IUIAHUPOBATh |
CaMOCTOATENIbHO BBINOJHATh TAKYIO AESATEIbHOCTD;

— WUHTEepec K pa3Iu4HbIM cdepaM MpodeccrnoHalbHON

JESTEIbHOCTH.
MeTtanpeaMeTHble Pe3yJabTaThbl JOJLKHBI OTPAXKATh:
OBanagenue YHHMBEpPCAJIbHBIMH Y4eOHBbIMH

MO3HABATEJIbHLIMHU AE€HCTBUAMM:

a) 0azoBbIe JIOTHYECKHE AelCTBHSA:

—  caMOCTOSATEIbHO (HOPMYJTUPOBATh U AKTyaTH3UPOBATH
po0JIeMy, pacCCMaTPHUBATh €€ BCECTOPOHHE;

— yCTaHaBJIMBaTh  CYIICCTBEHHBI  MPHU3HAK WU
OCHOBaHUA JJIA CpaBHeHI/Ifi, KJ'IaCCI/I(bI/IKaIII/II/I nu
0000IIEeHHS;

—  ONpeAeusTh LEean JIeATEILHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,

— BBIBJISATH 3aKOHOMEPHOCTH W MPOTHBOPEUYUS B
paCCManI/IBaeMBIX SABJICHUSAX,

3aJaBaTb

JAMcuMIuIMHAPHBbIE Pe3yJIbTATBIA0AKHBI 0TPAXKATh:

IIP6 01. chopmMHupOBAaHHOCTH MPEACTABICHHUI: O XUMHYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIU
XUMHUHM B TIO3HAHWW SIBJICHUA TPUPOABI, B (POPMUPOBAHUHU
MBIIUJICHUSI W KYJIbTYphl JIMYHOCTH, €€ (PYHKIIMOHATHHON
IPaMOTHOCTH, HEOOXOIUMOW I PEHICHHUS MPaKTHICCKUX
3a/la4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeIe;

IIP6 02. BrageHue CUCTEMOM XHWMHYECKUX 3HAHUM, KOTOpas
BKJIFOYACT:  OCHOBOIIOJIATAIOIIME  TMOHATUS  (XUMHUYECKHUM
JJIEMEHT, aTOM, OJJIGKTpPOHHAs o00oJouyka aroma, s-, p-, d-
JNEKTPOHHBIC OPOUTAIH aTOMOB, HOH, MOJICKYJIa, BAJICHTHOCTb,
3JEKTPOOTPULATENIBHOCTD, CTENEHb OKHCIICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJIIPHBIA 00BEM, yTIepOIHbII
ckener, (GYyHKIMOHANbHAS TpyMna, paaukall, H30Mepus,
WM30MEpbI, TOMOJOTUYECKHI psJl, TOMOJIOTH, YTJIEBOIOPO/IHI,
KHCIIOPOJI- M a30TCOJEpIKallllie COeIWHEHUs, OWOJIOTHYECKU
aKTUBHBIC BeIlIecTBa (YIJIEBOIBI, JKHUPBI, OEIKH), MOHOMED,
MOJUMEpP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPUCTAUTMYECKAsT pEeIIeTKa, TUIIBI XHMHYECKHUX

peakuui (OKHCITHTENIbHO-BOCCTAaHOBUTEIbHBIC, JK30-U
SHJOTEPMUUYECKHE, pEaKIMu HWOHHOTO OOMEHa), pacTBOD,
ANEKTPOJIUTHI, HEDIIEKTPOIIUTHI, ANEKTPOIUTHYECKAS
JUCCOIMAITUS,  OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh

! O6uire pe3ysIbTaThl OCYIIECTBISIOTCS B COOTBETCTBMH € JIMYHOCTHBIMH M MeTanpeaMeTHeIMU pesyabraramu ®TOC COO (Tpukas Munobprayku Poccun ot 17.05.2012 Ne 413
(penmaxnus ot 27.12.2023 1.), B popMHPOBaHHU KOTOPHIX y4acTBYeT 00I1eo0pa3oBaTeIbHas TUCHUIIIMHA.
2JluCUMILIMHAPHBIE PE3YIIBTATH OCYIECTBISAIOTCS B COOTBETCTBUU ¢ TPEOOBAHMAMM K MPEAMETHBIM pesyJibTatam 6azoBoro yposHs (ITP6), ycranosnenusivu ®TOC COO (IMpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 1.), ¢ coXpaHEHHEM HCXOIHOH HyMepalyy.
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BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJIHTATOB IIEJSAM, OLICHUBATh PUCKH
HOCJIEJICTBUH AEATEIHLHOCTH.

0) 0a3oBbIe HCCJIEN0BATEIbCKHE AeHCTBUS:

BJIaJICTh HAaBBIKAMH Y4YE€OHO-HCCIICIOBATEILCKOW |
MPOCKTHOW JEATCIbHOCTH, HAaBBIKAMHU pa3peIICHHsI
pooem;

BBIABJIISAATH MMPUIUHHO-CIICACTBCHHBIC CBA3U u
aKTyaJIU3UpOBaTh 3aja4yy, BBIIBHraTh THUIIOTE3y €€
pelICHUd, HAXOAUTh apryMCHTBI IJIA JOKa3aTCJIbCTBA
CBOMX YyTBEPXKJICHWI, 3aJaBaTh MapaMeTpbl |
KPUTEPUU PELICHUS;

AHAJIM3UPOBATD IMOJIYYCHHBIC B XO04€ PCUICHUA 3aaa4u
pEe3yJIbTaThI, KPUTHYCCKH OLICHHUBATh ux
JOCTOBEPHOCTb, TPOrHO3UPOBATh H3MEHEHUE B HOBBIX
YCIIOBUSIX;

yMETh TEPEHOCUTh 3HAHHWS B IO3HABATEIbHYIO H
MPAKTUYECKYIO 00JIACTH KU3HEACATSIILHOCTH.

XMMHYECKON peakluM, XMMHUYECKOE pPaBHOBECHE), TEOpUU U
3aKOHBI  (TEOpPUSI XUMHUYECKOTO CTPOCHHUSI OPraHUYeCKHUX
BemiectB  A.M. bymiepoBa, Teopus SIEKTPOJIUTHUYECKOU
Jyccounanuu, nepuoanueckui 3akod .M. Menaeneesa, 3akoH
COXPAaHEHHUS MaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3BIK
XUMUH, (aKTOJIOTMYECKHE CBEACHUS O CBOICTBax, COCTaBe,
MOJIy4eHUH U O€30MacHOM HCIOJIb30BAHMM  BaXKHEHIIMX
HEOPTaHWYECKUX W OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU JIEATEIbHOCTH YEJI0BEKA;

I1P6 03. chopMUpPOBAaHHOCTh YMEHHH BBISBIATH XapaKTEPHBIE
MPU3HAKA W B3aUMOCBSA3b H3YUYEHHBIX IOHATUWA, MPUMEHSTH
COOTBETCTBYIOIIME TOHATHUS TPU ONUCAHUM CTPOCHHUS W
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HX
MPEBPAIICHUI; BBISBISATH B3aUMOCBSI3h XUMHUYECKUX 3HAHUU C
MOHATUAMU U MPEICTABICHUSMH JIPYTUX €CTECTBEHHOHAYUYHbIX
MPEAMETOB;

IIP6 04. chopMUpOBAaHHOCTH yMEHHMH  HUCIOIB30BaTh
HAaUMEHOBAHUS XMMHYECKUX COCIUHEHUU MEXIYHAPOIHOTO
COI03a TEOPETHUYECKON M MPUKIAJTHON XUMHUU U TPUBHAIbHbBIC
Ha3BaHUS BOXKHEUIINUX BEIIECTB (ITUJICH, alleTUJICH, TIIUIEPHH,
¢denon, dopManbaerua, YKCycHas KUCIIOTa, TJIUIWH, YTrapHbBIN
ra3, yrieKuciblii ra3, aMMHUak, raiieHas H3BECTb, HeralieHas
W3BECTh, MHUTHEBas COMa M JAPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHUYECKNMX ¢ OpraHWYeCKMX BEIISCTB, YpaBHEHUS
XUMHYECKHUX pPEaKIHi, OOBSCHATh MUX CMBICI; MOJATBEPKIATh
XapaKTepHbBIC XUMUYECKHE CBOIiCTBa BEIIIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH M 3aMUCAMU YpaBHEHUM
XUMHYECKUX PEAKIU;

IP6 05. cdhopMHUPOBAHHOCT, YMEHHH  yCTaHABIUBATh
MPUHAJIC)KHOCTh M3Y4YEHHBIX HEOPTaHUYECKUX "
OpraHMYECKUX BEILECTB K OINpPEACIICHHBIM KJaccaMm U TpyIaM
COCMHEHHH, XapaKTEpU30BaThb HX COCTaB M BaKHEUIIHNE
CBOMCTBa;  OMNpeNeisiTh  BUAbl  XUMHUYECKHUX  CBs3EH
(koBaneHTHAsI, MOHHAS, METAUTMYECKAas, BOJOPOIHAsS), THIIBI




KPUCTAIJIMYECKUX  PELIETOK
XUMHUYECKUE PEAKIINH;

IIP6 07. chopMUpPOBAaHHOCTh YMEHUH MPOBOIAUTH PACUYETHI T10
XUMHUYECKUM (OpMysIaM U ypaBHEHUSIM XUMHYECKHUX PEaKIIHid C
WCIOJIb30BaHUEM (PU3UYECKUX BEJIUYUH, XapaKTePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, oObema
(HOpMallbHBIE  YCJIOBHSI) Ta30B, KOJHMYECTBAa BEIIECTBA;
WCIIO0Ib30BaTh CUCTEMHBIE XMMHUUYECKUE 3HAHUS I MPUHATUA
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C
BEILIECTBAMH M X TPUMEHEHHUEM.

BC€HICCTB, KJ'IaCCI/I(bI/II_[I/IpOBaTB

OK 02. Ucnonb3oBath
COBPEMEHHbBIC
CpeICTBa IMOUCKA,
aHanu3a u
UHTEPIIPETANH
uHpOpMaLUU 1
nH(pOpMaLIOHHBIE
TEXHOJIOTHH JIJIS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAITBHON
JesITeIbHOCTH

JIMYHOCTHBIE pe3yabTaThbl

AO0JIKHBI OTpPaXKaTb B

YacTu:
HEHHOCTH HAYYHOI'O ITO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKd M OOIECTBEHHOW MPaKTUKU, OCHOBAHHOTO Ha
JMajiore KyJlbTyp, CIOCOOCTBYIOLIEIO OCO3HAHUIO
CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;
COBEpLICHCTBOBAHNUE S3BIKOBOM M  YHUTATEJIbCKOU
KyJIbTYphl KaK CpEICTBa B3aUMOJICHCTBUS MEXKIY
JIOJbMU U TTIO3HAHUS MUPA.

MeTal’lpe}lMeTHble pe3yJbTaTbl NOJKHBI OTPaKaTh:

OsBJianenue

YHHBEPCAJIbHBIMH yY4eOHBbIMH

NMO3HABATEJbHBIMU 1eHICTBUAMM:
B) pa0orta ¢ nHpopManmei:

BJaJeTh HAaBbIKAMM TMOJY4YeHHUS HUHPOpPMALUU U3
WCTOYHUKOB  Pa3HbIX  THUIIOB,  CaMOCTOSTEIbHO
OCYLIECTBJIATh IIOUCK, AaHAJIU3, CUCTEMATU3ALMIO H
UHTEpIpeTanuio WHGOPMaMU pa3iNyHbIX BHJIOB U
¢bopM npencTaBieHus;

CO3/1aBaTh TEKCThI B PAa3IUYHBIX (hopMaTax C y4ETOM
Ha3HaueHus: MHGOpMallMu U LEJIeBOM ayIuTOpHH,

JucuuniauHapubie (NmpeAMeTHbIe) pPe3yJbTATHIM 10JKHBI
0TpPakKaTh:

IIP6 06. BnaseHWe OCHOBHBIMH METOJaMH HAYYHOT'O ITO3HAHUS
BEIIECTB M XWMHUYECKHUX SIBJICHUHN (HaAOIIOIEHUE, U3MEpPEHHE,
AKCIICPUMEHT, MOJICITMPOBAHNUC);

I1P6 07. chopMUPOBAaHHOCTD YMEHHI MPOBOJUTH PACUETHI 110
XUMHYECKUM (hopMysaM U ypaBHEHUSAM XMMHUYECKHUX PEaKIIHii ¢
WCIIONBb30BaHUEM (DU3UYECKUX BEJIMYMH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0ObeMa
(HOpMallbHbIE  YCJIOBHSI) Ta30B, KOJHMYECTBAa  BEIIECTBA;
WCIOJIb30BaTh CHCTEMHbIE XMMHYECKHE 3HAHUS ISl MPUHSATHUS
pelieHuit B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C
BEILIECTBAMH U X IPUMEHEHUEM;

P6 08. chopMUpPOBAaHHOCT, YMEHUW TIUIAHUPOBATH U
BBITIONHATh ~ XUMHYECKUH  OKCIIEPUMEHT  (TpeBpalieHus
OpraHWYECKUX BEIIECTB MPU HAarpeBaHUU, MOJTYyUYEHUE dTUIICHA
U U3yYeHUE €ro CBOMCTB, KauyeCTBEHHbIE pEaKIMu Ha
aNbJACTU/IBI, KpaxMmal, YKCYCHYI KHCIOTY;, JeHaTypalus
OENKOB MPH HArPEBAHUU, [IBETHBIC PEAKIINH OEJIKOB; MPOBOIUTH
peakmuu HOHHOTO OOMEHa, ONpeNeNsiATh Cpeay BOJHBIX
pPacTBOpOB, Ka4eCTBEHHbIE peakluu Ha cynb(dar-, kapOboHAT- U
XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHHS; pemarhb
SKCIEpUMEHTANIbHbIE 3a7aud 1o Temam '"Meramibl" u




BbIOMpas ONTUMaNbHYIO (GOpMYy THPEICTaBICHUS U
BU3yaJIM3aI1U;

— OILICHUBATH JIOCTOBEPHOCTb,
uHpopManuyd, €€ COOTBETCTBHE
MOPJIbHO-ITUYECKUM HOpMaM;

JICTUTUMHOCTD
IMIpaBOBbIM nu

— BJaJACThb HAaBbIKaAMHW  PACIIO3HABAHUA W  3allIUThI
uHpopmanuy, HHGOPMAIMOHHONH  Oe30macHOCTH
JMYHOCTH.

"Hemetamnel") B COOTBETCTBHMM C IIpaBUJIAMH  TEXHHKH
0e30MacHOCTH  MpU  OOpalIeHWH C  BEImIeCTBAMU U
1abopaTopHbIM  000PYJIOBaHUEM; MPEACTaBIATh PE3YJIbTAThI
XUMHYECKOTO JKCIepuMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIUX pEaKIUil u (OpMyIUpPOBaTh BHIBOABI Ha
OCHOBE 3THUX PE3YJIbTATOB;

nP6 09. chopMupOBaHHOCTP YMEHHS  AHAJIW3UPOBATH
XUMHYECKYI0  WH(POpMAIMIO, TOMYy4aeMyK W3  Pa3HBIX
HCTOYHUKOB (CpeICTB MaccoBoil nH(popmanuu, cetb NHTepHer
U ApyTue).

OK 04. Db dexTuBHO
B3aMMO/ICMCTBOBATH U
pabortarth B
KOJUICKTHBE U
KOMaHIe

JIn4yHOCTHBIE pe3yabTaThI

YaCTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

— TOTOBHOCTb BECTH COBMECTHYIO JESTECIBHOCTh B
MHTEpecax rpakJaHCKOro O0IIECTBa;

— YMEHHE  B3aMMOJEHCTBOBATH C  COLMAJIbHBIMU
UHCTUTYTaMH B COOTBETCTBUM C UX (QYHKUUAMH U
Ha3HAYEHHUEM.

MeTtanpeaMeTHbie pe3yJIbTAThI JOJKHBI OTPAKATH:

OsiaieHHe YHHMBepPCAJbHBIMH KOMMYHHMKATHBHBIMHU

AO0JIKHBI OTpPaXKaTb B

JeHCTBUSIMU:

0) coBMecTHasI 1eITeJIbHOCTD:

— ITIOHUMAThb u HCIIOJIB30BATh HpGI/IMyHIGCTBa
KOMaHJIHOW ¥ UHIMBUIYaIbHOU paboThI;

— TM[pUHUMATH  LEIM  COBMECTHOM  JIESITEIBHOCTH,
OpraHM30BBIBATh U KOOPAMHUPOBATH JACUCTBUSA IO €€
JIOCTHIKEHHIO: COCTAaBIISITh 1aH JEHUCTBUM,

pacmpeienaTh poi C YYE€TOM MHEHUN YYaCTHHKOB
00CyKJaTh pe3yabTaThl COBMECTHOM PabOTHI.
OBiajeHue  YHUBEPCAJbHBIMH  PeryJsiTHBHBIMU
AEeCTBUAMM:
r) IPUHATHE Ce0H U APYTUX JIOAei:

JucuuniauHapubie (NmpeAMeTHbIe) pPe3yJbTATHIM 10JKHBI

0TpaKkaTh:
IIP6 08. cdhopmupoBaHHOCT, YMEHHH TJIAHUPOBAaTH U
BBITIOJIHATh ~ XMMHUYECKMM  OKCIIEPUMEHT  (TpeBpalleHus

OpPraHUYECKUX BEILECTB IPU HAarpeBaHWH, MOJYUYEHHUE STHIICHA
U M3YyYEHHE €ro CBOMCTB, KayeCTBEHHbIE pEaKUuu Ha
aJIBJIETUABI, KpaxMmaj, YKCYCHYIO KHCJIOTY; JieHaTypalus
OeNKOB TP HarpEBAaHUU, [IBETHBIE PEAKIIMH OEJIKOB; IPOBOJUTH
peakiMM HOHHOTO OOMEHa, OIpeleNsiTh Cpelay BOJAHBIX
pacTBOpOB, KaU€CTBEHHbIE peaklUU Ha cylbdar-, kapOoHaT- U

XJIOPU/I-aHUOHBI, Ha KaTHUOH aMMOHHS; pears
OKCIEpUMEHTAIbHBIE 3a7aun 1o Temam "Meramibl" u
"Hemerannel") B COOTBETCTBUM C MpaBUJIAMH TEXHHUKH
0e3omacHOCTM  Tpu  OOpalieHMd €  BeIeCTBaMH U

1a00paTOpHBIM  00OPYJOBAHUEM; MPEJACTABIATh PE3YIbTaThl
XMMHYECKOI0 3KCIepUMEHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOIIMX peakuUid U (OpMYIMPOBATH BBHIBOABI Ha
OCHOBE 3THX PE3YyJIbTATOB.




MPUHUMATHh MOTUBBI I ApTYMEHTBI IPYTHX JIOJCH mpu
aHaJIM3e Pe3yJIbTaTOB JICATEIIBHOCTH;

MPU3HABATh CBOC MPABO M IPABO APYTHX JIIOJCH Ha
OIINOKHU;

pa3BHBaTh CIIOCOOHOCTH IMOHUMAaTh MHP C IO3HIHH
JPYTOro 4eI0BeKa.

OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpYKaroIllen Cpebl,
pecypcocOepeKeHHUIo,
MIPUMEHSITh 3HaHUSI 00
W3MEHEHUH KJIMMaTta,
TIPUHIIMITBI
OepexKIMBOTO
MIPOU3BO/ICTBA,

3P PEKTHBHO
JECTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

JInuHOCTHBIE pe3yabTaTbl [JOJKHBI OTPAaXkaTb B

YacTu:

IKOJIOTHYECKOr0 BOCTIMTAHMSA:

—  c(OopMUPOBAHHOCTh  IKOJIOTUYECKOH  KYJIBTYpHI,
MIOHUMAaHUE BIUSHUA  COLMAIBHO-3KOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLHAIBHOMN
cpensl, OCO3HAaHHE  TJI00aTbHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

— IUJAHUPOBAaHME M  OCYIIECTBICHHE [JCHUCTBHU B

OKPY’KalIlleW Cpele Ha OCHOBE 3HaHUA Leled
YCTOMUYMBOIO pPa3BUTHS YEJIOBEUECTBA;

aKTUBHOE HENPUATUE NECHCTBUM, NMPUHOCSIIUX BpEX
OKpYKarolllei cpese;

yMEHHE IIPOrHO3UPOBATh
9KOJIOTMUECKHE  TOCIEICTBUSA
JEWCTBUM, IPEOTBPAIATh UX.

HeOJIaronpusITHbIE
IpeaNpUHIMAEMBIX

MeTanpeaMeTHbIe pe3yJbTAThI J0KHbI 0TPAXKATH:

OsBJaanenue

YHHUBepCaJIbHbIMU y4eOHBIMH

NMO3HABATEJIbHBIMU JACHCTBUAMM:
B) padoTa ¢ nunopmaumeii:

WCIIONB30BaTh  CPEICTBAa  WH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUH B  pEUICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX u
OpraHU3alMOHHBIX 3a1a4 c co0JroIeHEeM
TpeOOBaHUN HSPrOHOMHUKH, TEXHHKH O€30MMacHOCTH,
TUTUEHBI,  pecypcocOepexeHusi,  MpPaBOBbIX U

JAucuumimHapHble (NMpeAMeTHbIE) Pe3yabTATHIM JOJKHBI
0TPakKaTh:

IIP6 01. chopmMHupOBAaHHOCTH MPEACTABICHHUI: O XUMHYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTHUHBI MHpa, POJIU
XUMUU B TIO3HAHUU SIBIEHUW MPUPOILI, B (HOPMHUPOBAHUU
MBIIUJICHUSI W KYJIbTYphl JIMYHOCTH, €€ (PYHKIIMOHATHHON
IPaMOTHOCTH, HEOOXOIUMOW I PEHICHUS MPaKTHICCKUX
3a/la4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

IIP6 10. cdopMuUpOBaHHOCTH YMEHHU COOIOJATH IMpaBUIIa
9KOJIOTMYECKH ILI€JIeCO00pa3HOro IMOBEAECHHUA B OBITY U
TPYJIOBOM JEATEIBbHOCTH B LIENIAX COXPAHEHUS CBOETO 370POBbS
U OKPYXaIoIIeld NPUPOJHOM CpeAbl; YYUTHIBATH OIMACHOCTh

BO3JECHUCTBUS Ha KUBBIE OPraHU3MBbl OIPEIEIICHHBIX BEILECTB,
MOHMMAsi CMBICH  TOKa3areyisl MNpeNeabHOM  JOMYyCTUMOM
KOHLEHTPALUH.




ATUYECKUX HOPM, HOPM UHGOPMALHOHHOM
0€e30I1aCHOCTH.

[IK 2.1 Ynpasisate
TUITAHUPOBAHHUEM U
OpraHu3alen
MIPOU3BOICTBEHHBIX
padoT KOJJIEKTUBA
HCIIOJIHUTENIEH C
COOTIOJICHIEM HOPM
0e30MacHbIX YCIOBUI

Tpyna

cOPMUPOBAHHOCTh  DKOJOTUYECKOW  KYJIBTYPBHI,
[IOHUMAaHUE BIMSHUA  COLUAIbHO-DKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLUAIBHOMN
Cpenpl, OCO3HaHHME  IIOOAJBHOTO  XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IJJAHUPOBAaHUE M OCYIIECTBICHHE [JEHCTBUM B
OKPY’KalIlleW Cpele Ha OCHOBE 3HaHUA Lelel
YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUSATHE ICHCTBUN, NMPUHOCAUIUX BpE]
OKpYKarollei cpee;

yMEHHE IIPOrHO3UPOBATh HeOJIaronpusITHbIE
SKOJIOTUYECKHE  TMOCJHEACTBUS  NPEANPUHUMAEMbBIX
JEWCTBUI, IPEIOTBPALIATD UX.

I1P6 10. cpopMUpOBaHHOCTH YMEHHIA COOIIIOIATH TTPABUIIA
9KOJIOTHYECKH 11eJ1eCO00Pa3HOro MOBEAECHUS B ObITY U
TPYAOBOM AEATEIbHOCTH B LIENSAX COXPAHEHUS CBOETO 3/10POBbS
U OKpY’Karollel pUpOAHON Cpelibl; yUUTHIBATh OMIACHOCTh
BOSHGﬁCTBHH Ha JXUBBIC OPraHU3MbI OITPCACIICHHBIX BCIICCTB,
MIOHMMAs CMBICII I0Ka3aTelIs IPeJebHON Oy CTUMOMN
KOHLOCHTpAlHH.
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJIBHON
JANCHUITIVIMHBI «XXUMMWS»

2.1. O0beM JUCUUILJIMHBI U BUbI Y4e0HO# padoThl

. O0BeM B

Bua yueOHoii padoThI
yacax

O0Bém 00pa3oBaTeIbHOM MPOrPaAMMBbI 1M CIIATIJINHbI 78
Conep:xxanue yueOHOIro MaTepuaJia 70
BT. U.:
TEOPETUYECKUE 3aHATUI 50
MPAKTUYECKUE 3aHATUSA 20
1abopaTopHbIC 3aHATH -
IIpodeccnonanbHO OpMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue 6
NPHUKJIATHOr0 MOLYJIs1)>
BT. U.:
TEOPETUYECKHE 3aHATHS 2
MPAKTUYECKHUE 3aHITUS 4
IpomexyTounas arrectanus (1uddepeHrupoBanHbIii 3aueT)? 2

3 TIpogecCHOHAILHO OPHUEHTHPOBAHHOE COJEPKAHHE MOXKET OBITH PACIPENEIeHO IO pasfeliaM (TeMaM) WM
CKOHIIEHTPUPOBAHO B pa3zzene [Ipuxinaanoi Moayb.

4CDopMa l'lpOMe)KyTO‘-IHOﬁ ATTCCTAlMU U KOJINYCCTBO 4YaCOB, OTBOAMMBIX Ha €€ MPOBEACHUEC, PETIIAMECHTUPYIOTCA
yueonbsM mianoM OIT CITO
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2.2. TemaTuyecKMi MJIAH M COAEPKAHUE U CIUTIIHHBI

HaunmenoBanue
pa3iesioB U TeM

Conep:kanue y4e6HOro Marepuaja (OCHOBHOE H PO(eCCHOHATBLHO OPHEHTHPOBAHHOE)S,
JIadopaTopHbIe U MPAKTHYECKUE 3aHATHS, IPUKJIATHON MO1YJ/Ib

O0nLéM
4acoB

®opmupyemMble
KOMIICTCHIIUH

1

2

4

Coaepxanue yueOHOro

MaTepuaJia

70

Paznen 1. TeopeTnyeckue 0CHOBbI XUMHH

16

Tema 1.1.
OcCHOBHEBIE
XAUMHAYECKHE ITOHATHUSA
U 3aKOHBI, CTpOEHHUE
aTOMOB  XHMMHYECKHUX
9JIEMEHTOB

Coaep:xxanue y4eOHOIro MaTepHuaJia

XUMHYECKUH 351eMeHT. AToM. SIpo aroma, H30TOIBl. DJIEKTPOHHAsT 000J09Ka. DHEPreTHYECKUE
YPOBHH, TIOJypOBHU. ATOMHBIE OpOHTaNy, S-, p-, d- neMeHThl. OCOOCHHOCTH pacIpe/IeIICHUS
9JIEKTPOHOB IO OpOHUTANsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOAOB. DIEKTPOHHAs
KoH(puryparus arToMoB.OCHOBHBIC XUMHYECKHE 3aKOHBI

IIpakTH4yecKkue 3aHATHS

[Tpaktuyeckas pabora Nel. «OcHOBHbIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU M PacyeThl IO
YPaBHEHUSAM XUMUYECKUX PEAKLIHI.

OtHocHTeIbHBIE aTOMHAs M MOJIEKYJIsspHas Maccel. MossgpHas Macca. KosnnuecTBo BellecTsa.
MaccoBast nonsi BemiectBa. 3akoH ABoraapo. MomsipHelid 00beM ra3oB. OTHOCHTENbHAs
IUIOTHOCTH Ta30B. PacueTsl mo YPAaBHCHUAM XUMHWYCCKUX peaKuHﬁ C MCHOJIB30BAaHMEM MacCOBOM
JIOJIM BEIeCTBA, 00beMa (HOpMaJlbHbIE YCIIOBUS) [a30B, KOJIMYECTBA BELIECTBA

OK 01

Tema 1.2.
[Tepuonnueckuii 3aKoH
u [Teprognueckas
CUCTEMa XMMMUYECKUX
snementoB  J[. N
MenneneeBa, UX CBSI3b
c COBPEMEHHOMN
TeopHen CTpOEHUs
aTOMOB

Coaep:xanue yueOHOro MaTepuaJia

HpaKTuqecm[e 3aHATHSA

[Tpaktuyeckas padota Ne2. «M3ydyeHue nepuoauueckux 3aKOHOMEPHOCTE U UX B3aUMOCBS3H CO
CTPOECHHUEM ATOMOBY.

[Tepuoagnueckas cucrema xumudeckux snemMeHToB J[.M. MengneneeBa. CBs3b NEPUOAMUYECKOTO
3akoHa U [leproauyeckoi CUCTEMBI XUMHUYECKHUX JJIEMEHTOB C COBPEMEHHON TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XUMHUYECKHX D3JIEMEHTOB, 00pa3zyeMbIX HMHU
MPOCTBIX M CJIOXHBIX BEIIECTB MO rpynnaMm u nepuoaam Ilepuoauueckoil cucteMmbl. 3HaueHUE
MIEPUOJIUYECKOr0 3aKOHA U CUCTEMbl XMMHUYeCKUX daemeHTOB .M. MeHneneeBa B pa3BUTUU
HayKH.

VYcTaHOBIIEHUE CBA3U MEXAY CTPOCHMEM aTOMOB XUMHUYECKHMX JJIEMEHTOB M IEPUOJUYECKUM
VM3MEHEHUEM CBOMCTB XMMUYECKUX JIEMEHTOB U MX COCIMHEHHUN B COOTBETCTBUHU C MOJIOKEHUEM

OK 01
OK 02
K 2.1

5 O6pazoBartesbHas OpraHu3alys BIPABE CAMOCTOSTENLHO ONPEAENATH TIOCIIENO0BATENBHOCTE U3yUEHHS PA3/IEIOB U TEM, BXOJAIIMX B HUX, & TAKIKE MEPEPACTIPENENATL KOJIHYECTBO
4acoB JJIsl OCBOCHUsI 00y4aloMMICs Y4eOHOro MaTrepuaia, C y4eToM JIOTUKH (POPMHUPOBAHUS JUCIUIIIMHAPHBIX PE3yIbTaTOB, OOIIMX U NPodeccH OHATIbHBIX KOMITETCHIIHH,
MEXXIPEIMETHBIX CBSI3€H C IPYTrMMHU TUCHUITIMHAMH 00111e00pa3oBaTesIsHOTO 1 001enpodeccHoHanbHOro nukioB yuedHoro miaxna Ol CIIO.

12




Ilepnonnueckoi cucreMsl. PemeHue NMpakTUKO-OPUEHTUPOBAHHBIX TECOPETUYECKUX 3aJaHUM Ha
XapaKTEePU3alHMI0 XUMHUYECKUX dJEMEHTOB «MeTaumdyeckue / HEeMETaUIMYeCKHE CBOWCTBA
XUMUYECKUX DJIEMEHTOB B COOTBETCTBHUM C WX JJIEKTPOHHBIM CTPOCHHUEM U TOJOKEHHEM B
MepUONYECKON cucTeMe XumMnuieckux 3neMeHToB .M. MenneneeBay

Tema 1.3. Copnepxxanue yueOHOro MmarepuaJia OK 01
Crpoenne  BemecTBa | CTpocHHE BEIIECTBA. XUMHUECKAs CBsI3b. BUIBIXUMHUECKOW CBSI3U (KOBAJICHTHAS HETIOJISIPHAS U
u NPUPOJA | MOJISIpHAsl, MOHHASA, MeTauindeckas). MexaHu3Mbl 00pa30BaHHUS KOBAJICHTHOW XHMHYECKOM
XUMHYECKOU CBSA3U. | cBsi3u  (OOMEHHBIM M JIOHOPHO-aKLENTOPHBIM). BomopoaHas  cBsa3b.  BaneHTHOCTB.
Muoroo0pasue DnekTpooTpulaTebHOCTh. CTeneHb OKUCIeHUsl. MIOHBI: KaTHOHBI M AHHOHBI
BELICCTB IIpakTHYecKHe 3aHATHS
[Tpaktuyeckas padora Ne3. «CTpoeHHe BEeIIeCTBA U PUPOIa XUMUIECKOM CBSZH».
JleMoHCTpauus Mojenel KpUCTALIMYECKUX PELIeTOK: HMOHHOW (XJOpHJ HATpus), aTOMHOM
(rpadut u anma3z), MOJIEKYJISIpHON (YTJIEKHUCIbIM a3, noja), METaNIMYeCKOr (HaTpHil, MarHui,
Mmenb). PemeHue nmpakTudeckux 3alaHUil Ha COCTaBJIEHHE 3JEKTPOHHO-rpauiyeckux (Gopmyi
aseMeHToB 1—4 nepuonos
Tema 1.4. Coaep:xanue yueOHOro MaTepHuaJia OK 01
Knaccudukanus, Knaccugukarus Heopranmueckux elecTs. HoMeHkIaTypa HEOpraHu4eCcKuxX BEIEeCTB (OKCUBI, OK 02
u HOMEHKJIATYypPa | TUAPOKCHUIbI, KUCIOTHI, coyin). BeliecTBa MOJEKYJISPHOTO M HEMOJEKYJSPHOTO CTPOCHMS.
HEOpPraHUYECKUX ArperatHble cocTtosiHUS BeulectBa. Kpucraminyeckue u amop(Hble BelIeCTBA. 3aKOH
BELIECTB MIOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTANIMYECKUX PELIETOK (aTOMHasl, MOJIEKYJsIpHasi,
MOHHAsl, METAJJINYECcKasi). 3aBUCUMOCTh CBOKWCTBA BEUIECTB OT TUIA KPUCTAIIMUECKON PEIIETKU
IIpakTHYecKue 3aHATHS
[TpakTnyeckas pabora Ne4. «HomeHkI1aTypa HEOPraHUYECKUX BEIIECTBY.
Pemenne mnpakThyeckux 3ajaHuil MO KiIaccH(UKAMKM, HOMEHKJIAType U XUMHUYECKUM
(dopMynaM HEOPraHMYECKHUX BEILIECTB Pa3IMYHBIX KIAccoB (yrapHbIil ras, yrieKHCIbIH ras,
aMMHaK, raiieHas U3BeCTh, HeralleHas U3BECTb, IUThEBAsl COJIA U JAPYTUX): Ha3BaHMsI BEILIECTB
no mexayHapogHoi (MIOITAK) unu TpuBHaibHOW HOMEHKIAType M cOCTaBjieHHE (HOpMYJIbI
XUMHUYECKHX BEIIECTB, OIpeaeieHre MPUHAJIeKHOCTH K kiaccy. llonck undopmanuu mno
Ha3BaHUAM, WACHTU(PHUKATOPAM, CTPYKTYpHBIM (opMyaM. AHaTU3 XUMUYECKOH MHpopMaiu,
MOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB (CpelrcTB MaccoBoil uHpopmauuu, cetb MHTEepHeT u
Apyrue)
Tema 1.5. Copaeprxanue y4eOHOro MmaTepuaJia OK 01
Tyl XUMHUYCCKUX | Xpmudeckass peaknus. Kriaccupukamuss XUMHYECKHX pPEAKIUA B HEOPTaHWMYECKOW W
peakuuii OpraHMYECKON XUMHH. 3aKOHBI COXPAHEHMsI MacChl BEILECTBA, COXPAHEHWS U IpPEBpaILCHUs
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SHCPTHUU NIPHU XUMHUYCCKUX PCAKIUAX. OKHCIUTEIFHO-BOCCTAHOBUTCIBHBIC peakunun (ypaBHeHI/IH
OKHCJICHHUA-BOCCTAHOBJICHUA, CTCIICHb OKHUCJICHHA, OKHCIIUTCIIb u BOCCTaHOBHUTCIIb,
OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIC PCAKIWM B IPUPOAC, HNPOU3BOACTBCHHBIX IIPOLCCCAX U
KHN3HCOCATCIIbHOCTH OpFaHI/ISMOB)

Tema 1.6. Copnepxxanue yueOHOro MmarepuaJia 2 OK 01
Ckopocts  xumuuecKux| CKOPOCTh pPEAKIMH, €€ 3aBHCHUMOCTh OT PA3JIMYHBIX (PAKTOPOB: MPHUPOABI PEarHPyHOIIMX OK 02
peakuui. XMMHYECKOE| BEIIECTB, KOHIEHTPAIMU PEarupyrIIUX BEUIECTB, TEMIEPATyphl U IUIOMAJAH PEaKIIMOHHOU TIK 2.1
paBHOBECHE noBepxHOCTU. TeroBbie 3H(PEeKThl XUMUYECKUX PEAKIUl: 9K30- U SHIOTEPMHUYECKHUE PEAKIIHH. 1

OOpatumble peakiuu. XuMudeckoe paBHoBecue. DakTopbl, BIMAIOIIME HA COCTOSHUE

XMMHUYECKOTO paBHOBECUs (KOHIIEHTpALMs pPEareHTOB WM IPOJYKTOB PEAKIMM, JaBJIEHUE,

temneparypa). [Ipunnun Jle HlaTtenpe

IIpakTH4yecKkue 3aHATHS

[Ipaktuyeckas pabora No5. «BnusHHE pa3nTUUHBIX (GAKTOPOB HA CKOPOCTh XUMHUYECKOU

peakuum.

Pemienne mpakTHKO-OPMEHTUPOBAHHBIX 3aJaHMi Ha aHanmu3 (HAKTOPOB, BIMAIOIUX Ha

MU3MEHEHHE CKOPOCTH XMMUYECKOW peakUuu. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKILUU OT 1

IPUCYTCTBUSl KaTajlu3aTopa Ha IpPUMEpPE pa3jIoKEHUs NEpOKCHIa BOAOPOJA C IOMOIIbIO

JUOKCHJAa MapraHia M Karajaspl. PelieHue NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha

npuMmenenue npuHnuna Jle-llatense 1isi HaX0XKJIE€HUS HANpPaBIICHUS CMEIICHMSI pPaBHOBECUS

XMMHMYECKON peakluy U aHaJau3 (GakTopOB, BIUAIOLIMX Ha CMEIIEHHEe XMMUYECKOI0 paBHOBECHUS
Tema 1.7. Coaep:xxaHue yueOHOro MaTepuaJia 2 OK 01
PactBopsl, Teopust|PactBopsl. Buael pacTBOpoB IO COAEPKAHMIO PACTBOPEHHOIO BEIIECTBA. PacTBOPUMOCTD. OK 02
IIEKTPOJIIUTUYECKON IlonsiTe 0 auCnEpcHBIX cucTeMax. VICTMHHBIE M KOJUIOMIHBIE pacTBOphl. MaccoBas nois ) OK 04
JMCCOLMAllMM ¥ MOHHBIN | BemiecTBa B pacTBope. [loHsTHe 0 BojopogHoM nokazatene (pH) pactBopa. DinekTposinTHuecKas OK 07
oOmeH nuccormais. CHUiIbHbBIE U clla0ble SJIEKTPOJIMTHI, HEAJIEKTPOIUTHL. Peakiinu noHHoro oomMeHa TIK 2.1
Pasjnen 2. Heoprannueckasi xumMusi 10
Tema 2.1. Copepxanue yuyeOHOro MmarepuaJia 8 OK 01
Qusuko-xuMuyeckue  (Meramnsl. [lomokenne wMetauioB B [leproanmdeckoit cucTeMe XHMHUYECKHX —DJIEMEHTOB. OK 02
CBOICTBa OCOOEHHOCTH CTPOEHHsI DJIEKTPOHHBIX 000JI04eK aToMOB MeTayuioB. OOmue ¢uszndyeckue OK 04
HEOPraHUYECKUX cBoiictBa MeTaymioB. CIUIaBel METAJUIOB. DJIEKTPOXMMHYECKUH P HANPSDKEHUH METalIoB. 2 K 2.1
BEIIECTB XHUMHUUYECKUE CBOMCTBA BaXXHEUIIUX METAJUIOB (HATPUM, Kajdui, Kalabl[Md, MarHuii, aJtOMUHHM,

IUHK, XpOM, >Kele30, MeAb) U HuX coenuHeHuid. OOmMe crnocoObl MOJYyYEHUS METaJUIOB.

[IpuMeHeHHe MeTalIOB B OBITY U TEXHHKE

Hewmeramibl. [lonoxxenue HemetaiuioB B [lepuoandeckor cucreme XUMU4YeCcKux 3yemeHToB J1.1. 2
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MemnieneeBa 1 0COOCHHOCTU CTpOEHUS aTOMOB. Du3nyecke CBOCTBa HEMETAIIOB. AJUIOTPOIIHS
HEMETaJUIOB (Ha NpHUMepe KHciaopoja, cepbl, ¢pochopa u yriepoaa). XuMHUUYECKUE CBOMCTBA U
NpUMEHEHHE BAXHEWIINX HEMETAJIOB (TrajJloreHoB, Cephl, a30Ta, Gocdopa, yriepoaa u KpEeMHHS)
U UX COEOUHEHUH (OKCHJIOB, KHUCJIOPOJACOJEpXKAIUX KHUCIOT, BOJOPOJHBIX COEAMHEHUNN).
[IprMeHeHrne BaKHEHUIINX HEMETAJVIOB U X COCIMHEHUN

XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHIOB, TMAPOKCHJIOB,
KHUCIIOT, cojeil u ap.). ['eHeTnueckas CBsA3b HEOPraHUMYECKHUX BEIIECTB, NPUHAUIEKAIIUX K
pasINYHBIM KJIacCaM.3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB IPOCTBIX BEILECTB, BOAOPOAHBIX
COEJIMHEHMH, BHICIIMX OKCHJIOB U THJPOKCUIIOB

IIpakTH4yecKkue 3aHATHS

[TpakTrdeckast padbota Ne 6. « DH3UKO-XUMHUIECKUEC CBOHCTBA HEOPTAHUUICCKUX BEIIECTBY.
CocraBiieHHEe ypaBHEHUH XUMHUYECKHX PEaKUMd C y4aCTMEM HPOCTBIX M CIIOXKHBIX
HEOPraHWYECKUX BEUIECTB: METAJUIOB M HEMETAJUIOB; OKCUIOB METAJUIOB, HEMETAUIOB U
aM(OTEpHBIX 3JIEMEHTOB; HEOPraHUYECKHX KHUCIOT, OCHOBAaHUN U aM(OTEPHBIX TUIPOKCHUIIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPHU3YIOLIUX UX CBOMCTBA.

Pacuétbl Macchl BelecTBa UK 00bEMa Ta30B MO U3BECTHOMY KOJIMUYECTBY BELIECTBA, MACCE WU
00BEMY OJHOIO U3 YyYaCTBYIOIIMX B PEAKIMM BEILECTB, pacd€Tbl mMacchl (00bEMa, KOIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO M3 BELIECTB MMEET NMpHUMecH. PelieHne mpakTUKO-
OpUEHTUPOBAHHBIX 3aJJaHUIl HAa CBOMCTBAa, COCTaB, MOJy4YeHHE M O€30IacHOE HCIOJb30BaHUE
BO)XHEHIIMX HEOPraHWYECKHUX BELIECTB B OBITY M MPO(hecCHOHAIBHOM JesITeIbHOCTH YeJI0BEKa

Tema 2.2. Coaep:xxaHue yueOHOro MaTepuaJia OK 01
Wnentudukanus «nenTuukanus HeOPraHNYeCKUX BELECTBY. OK 02
HEOpPraHUYECKUX Pemenne skcnepuMEHTANBHBIX 33[a4 110 XMMUYECKUM CBOMCTBaM METAJUIOB M HEMETAJUIOB, IO OK 04
BEIIECTB pacro3HaBaHUIO M TIOTYYEHUIO COEIMHEHMH METaJUIOB M HEMETaJUIOB (B3aMMOJEHCTBHE

THJIPOKCHA aIFOMUHHS C PACTBOpPAMHU KHCIOT W Ienoueil,). MaenTudukanus HeopraHm4ecKux

BEIIECTB C HCHOJb30BAHHEM HUX (PU3MKO-XMMHUYECKUX CBOWCTB, XapaKTEPHBIX KaueCTBEHHBIX

peakmmii. KagecTBeHHBIe peaknuu Ha cynbdar-, KapOOHAT- W XJIOPUA-aHHOHBI, Ha KAaTHOHBI

METAJUIOB U KATHOH aMMOHHUSI
Pa3pnen 3. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH
Tema 3.1. Coaep:xxkaHue y4eOHOIro MaTepuaJia OK 01
Knaccudukanus, [Tpeamer opraHudeckoil XuMHUU: €€ BOZHUKHOBEHHE, pa3BUTHE U 3HAUYEHUE B MOJYYEHHUH HOBBIX
CTPOEHHE M|BEIIECTB U MaTepHaloB. TeopHs CTpOEHHs OpraHudeckux coeamHeHnii A.M. bytnepoBa, eé
HOMEHKJIaTypa OCHOBHBIE MOJTI0KeHUsA. CTPyKTypHBIE (POPMYIIBI OPraHUYECKUX BEIIeCTB. [ 'oMoorus, n3oMepus.

OpPraHN4YC€CKUX BCHICCTB

XuMHJecKkas CBI3b B OPraHu4CCKUX COCAMHCHUAX. KPAaTHBIC CBA3H, G- U TT-CBA3H.
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[IpencraBienne o kiaccu(UKaMU OpPraHUMYECKUX BemiecTB. HoMmeHkiaTypa OpraHMYecKHX
COEMHEHUH (cucTeMaTHyecKas) ¥ TpUBUAJIbHbIE HA3BaHUsI BaKHEHUIIMX MPEeICTABUTEIEH KIIacCOB
OpraHMYECKUX BEILECTB

IIpakTnyeckue 3aHATHS

[TpakTuaeckast pabota No7. « HoMeHKIIaTypa OpraHM4eCKUX BEIIECTBY.

OzHakoMjieHHe ¢ o00pasllaMd OpPraHWYeCKUX BEUIECTB W MaTepuallaMd Ha UX OCHOBE,
MOJCIIMPOBAHME  MOJIGKYJl ~ OpPraHMYeCKHMX  BEIIeCTB,  HaOJIOJeHWE W OINHMCaHHE
JEMOHCTPALIMOHHBIX ONBITOB IO MPEBPAIICHUI0 OpPraHMYECKUX BEIIECTB IPU HArpeBaHUU
(mnaBnenue, oOyrnuBaHue u ropeHue). CocTaBlieHHE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dbopMyll OpraHMYECKHUX BEIIECTB OTHCJIbHBIX KIACCOB, WCIONb3ySd UX Ha3BaHHUS IO
CUCTEMATUYECKOM M TpPUBHMAJIBHOM HOMEHKJIAType (ITWUJIEH, AaueTWIeH, INIHLEpUH, (eHol,
dbopMmanbaerua, yKCycHas KucjioTa, riuiuH). PacueTsl mpocTteifmielt ¢popmylibl opraHu4ecKon
MOJIEKYJIbl, HCXO/I U3 3JIEMEHTHOTr0 cocTana (B %)

Pa3znen 4. YrieBoaopoasl

10

Tema 4.1.
YrieBomopoasl W HX
MPUPOJIHBIE UCTOYHUKHU

Coaep:xanue yueOHOIro MaTepuaJia

[IpenenbHbIE YIIEeBOAOPOIbI (2JIKAHBI):COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psiA. MeTaH U TaH:
COCTaB, CTpOeHUE, (U3MUYECKHE W XUMHUYECKHE CBOWCTBA (PEaKIMU 3aMEIICHHUS W TOPCHUs),
MOJIyYEHUE U IPUMEHEHHUE.

HenpenenbHble yrieBoaopoabl (aIKEHbl, alKaJAUeHbl, aJIKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI DPsii. DTHUIEH U NPONWIEH: COCTaB, CTPOCHHUE,
¢usnyeckne U XMMHUYECKUE CBOWCTBA (peaklMM TUAPUPOBAHMUS, TaJIOTEHUPOBAHUS, THApATALlUH,
OKHCIICHHSI U TIOJIMMEPU3aLIiN) TTOJTyYeHHE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metunOyraguen-1,3, xumMuueckoe CTpoeHHUe, CBOMCTBA (peakuus
NOJMMEpHU3aliM), NpPUMEHEHHe (Ui CUHTe3a IPHPOJHOIO M CHHTETHYECKOro Kaydyka |
PE3UHBI).

AJKUHBI: COCTaB U OCOOCHHOCTU CTPOCHMs, TOMOJIOTMYECKHUH psiiA. AULETHIIEH: COCTaB,
XUMHYECKOE CTpPOEHHE, (PU3MYecKHe U XUMHYECKHE CBOWMCTBAa (peakuUuu TUIPUPOBAHMUS,
rajJJoreHUPOBAHUs,  THIpATAllMM  TOPEHUs), TIOJy4eHHe U  TNpUMEHEHHEe  (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB)

Apomaruyeckue yrieBoAopoabl (apeHsl). beH3oa u Toiayoin: cocTaB, CTpoeHHE, (PU3HUECKUE U
XMMHYECKHE CBOWCTBA (pEaKIMH TaJJOT€eHUPOBAaHUS U HUTPOBAHMUS), MOJyUYE€HUE U MPUMEHEHHUE.
TokcnyHOCTh apeHoB (BiIMsHUE O€H307la HAa OpraHu3M yeloBeka). ['eHeTHdeckas CBSI3b MEXKIY
YTIEBOIOPOAAMHU, TPUHAICKAIIMMHU K PA3IUYHBIM KJIacCaM.

[TpupoHble HICTOUHUKH YTIIeBO10p0o10B. [IprpoaHblii ra3 U nonyTHele HedTsHbIe Ta3bl. HedTh u

OK 01
OK 02
OK 04
K 2.1
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e¢ mpoucxoxzaeHue. CrocoObl mnepepaboTku HePTH: MNEPEeroHKa, KPEKUHT (TePMUYECKHIA,
KaTaJUTU4eCKuii), mwmponu3. IlpogykTsl mepepabotku HedTH, UX NpUMEHEHHE B
IMPOMBIIIJICHHOCTH

¥ B ObITy. KaMeHHBIN yrosib ¥ IPOIKTHI €ro nepepadoTKH

Tema 4.2.
DOU3NKO-XUMHYESCKUE
CBOICTBa
YTJIEBOJIOPOIOB

Coaep:xaHue yueOHOIro MaTepHuaJia

«CBoiiCTBa yIJI€BOJOPOIOBY.

TpuBmanpHas U MeXAyHapoIHas HOMEHKIIATypa, XUMHUYECKHUE CBONCTBA, CIIOCOOBI MOTyUYEHUS
yrieBogopoaoB. [lonyueHue 3TWIEHAa W U3YYEHUE €Tr0 CBOMCTB. MOJEIMpOBaHHE MOJCKYJT U
XUMUYECKUX MPEBPAIlEHU YIIIeBOJOPOAOB (Ha MpUMEpE dTaHa, ITHICHA, alleTUIeHa U JIp.) U
raJIOr€HONPOU3BOIHBIX

OK 02
OK 04

Paznea S. Kuciopoaocoaepsxaiiue OpraHnyecKie coeIuHeHus

14

Tema 5.1.
Crnuptsl. denon

Coaep:xxanue yueOHOIro MaTepHuaJia

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI (METAHOJ U ATAHON): CTPOEHHE, PU3NUECKUE U XUMUYECKUE
CBOWCTBa (peakuuu C aKTUBHBIMH METalslaMH, TaJIOT€HOBOAOPOJAaMH, T'OPEHHUE), PUMEHEHUE.
BonopoaHeie cBs3M MeXAy MOJEKYJIaMu cOnupToB. (DHU3MOJIOrMYECKOE IEHCTBHE METaHOJA U
9TaHOJIa Ha OPraHu3M 4eJIOBEKa.

MHoroaTtoMHbl€ COUPTHI (ITHICHIVIMKOIb U TIULEPUH): CTPOCHUE, (PU3NYECKHE U XMMHUYECKUE
CBOWCTBa (B3aMMOJEHCTBME CO UICJOYHBIMH METallylaMM, KadeCTBEHHas peakius Ha
MHOT0aTOMHbIe CIUPTHI). PU3HOJIOTHMUECKOe JAECWCTBUE Ha OpraHu3M 4ejoBeka. lIpuMenenue
[JIMLEPUHA U OTUICHTIIUKOJIA.

®enon. CrtpoeHue MOJEKyJbl, (PU3MUECKHEe M XUMHUYECKHE CBoMcTBa (eHosa. TOKCHYHOCTH
¢eHona, ero GU3MOIOTHYECKOE eCTBUE Ha OpraHu3M desoBeka. [lpumenenue genona

OK 01
OK 07

Tema 5.2.
AJbpIernnsl.

KapOoHoBBIE KHUCTOTHI.

CrnoxHble 3¢upbl

Coaep:xxaHue y4eOHOIro MaTepuaJia

Anpaeruapl U KeTOHbI ((opManbaeruj, aueTaibJerujl, aleToH): CTpPOeHHe, (U3NYECKUue u
XMMHUYECKHE CBOWCTBA (PEaKkLMU OKUCIEHUS M BOCCTAHOBJIEHMS, KAueCTBEHHbIE DPEaKIUu),
MOJTy4YeHUE U IPUMEHEHHE.

OMHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KHUCIOTHI (MypaBbUHas M YKCYCHasi KHCIOTBI):
cTpoeHue, ¢Gu3MUEeCKHUe M XHMMHYECKHe CBOWcTBa (0OIIMe CBOWCTBA KHUCIOT, pPEaKIHs
TepuduKanmu), ToJdydeHue U mnpumeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENN BBICHIMX KapOOHOBBIX KUCIOT. MbUIa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX
MOIOIIEE JEHCTBHUE.

CrnosxHble 3(pupbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 ciokHbIX 3¢upos. Kupsl.
I'naponus xupos. [Ipumenenue xupoB. buosornyeckas posib JKUpOB

OK 01
OK 02
OK 04

Tema 5.3.

Conep:xaHue y4eGHOro MaTepuaJjia

OK 01
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VYrieBoabl

VYrneBoasl: cocTaB, KiacCH(UKamMs YIJIEBOJOB (MOHO-, AW- W TOJIMcaxapuibl). [moko3a —
MPOCTEHIINKA MOHOCAaXapul: OCOOEHHOCTH CTPOCHHUSI MOJIEKYJNbI, (U3HUECKHEe U XUMUYECKHE
CBOMCTBa IIIIOKO3bl (B3aumojeictBue ¢ rujpokcugom wmeau (II), okucieHne aMMHauHBIM
pactBopoM okcujia cepedpa (I), BocctaHoBIIeHHE, OpOKEHUE TIIIOKO3bI), HAXOXKICHHE B MPUPOJIE,
NPUMEHEHHUE TIIOKO3bl, OWOJIOTHYECKAsh pPOJIb B IKU3HEACSITEILHOCTH OpPraHM3Ma 4YeJIOBEKa.
®orocunTte3. PpyKTo3a Kak U30Mep TITHOKO3bI.

Caxapo3za — mnpeacTaBUTENb AWCAXApUAOB, TMIPOJIU3 Caxapo3bl, HaXOXKIEHUE B IMPUPOAE U
IIPUMEHEHUE.

[Tonucaxapuapl: Kpaxmall M IIEJUTI0JI03a KaK NpUpOAHbIe moiaumepbl. CTpoeHue Kpaxmaia u
LEJUTION03bI, (PU3NYECKHE U XUMUYECKUE CBOMCTBA Kpaxmalia (TUAPOJIN3, KaueCTBEHHAs PeaKius
C M0JIOM)

OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHYECKIE
CBOMCTBa
KHUCJIOPOJ0COACPKAIINX
OpraHNYeCKHUX
COCIMHCHUI

Coaep:xxanue yueOHOro MaTepHuaJia

HpaKTuquRue 3aHATHSA

[TpakTueckas pabota  Ne§.
COCIMHEHUI.

TpuBnanbHas U MeXIyHapoaHAas HOMEHKJIATypa, XUMHUECKHUE CBOWCTBA, CHOCOOBI MOIy4EHUS
CIHUPTOB M (PEHOJIOB, KaPOOHOBBIX KUCIOT M 3(PHUPOB, aTbIETHI0B 1 KeTOHOB. COCTaBIeHNE CXEM
peakuuii (B TOM 4YHCIE€ IO TNPEAJOXKEHHBIM IeToYKaM IMPEBPALICHUI), XapaKTepH3YIOLMX
XUMHYECKHE CBOMCTBA KUCIOPOIOCOICPKAIINX OPTaHMYECKIX COSTMHEHUH

((HOMCHKJIaTypa KHUCJIOPpOOOCOACPIKAIIIUX OPraHu4YCCKux

[Tpaktuyeckas pabota Ne9. «Xumuueckue M (pu3MyecKkue CBOWCTBA KHUCIOPOAOCOIEPIKALIMX
OpPraHUYECKUX COCIUHEHUSI.

[TpoBenenue, HaOIOAEHUWE M ONUCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHMPTOB,
KAUeCTBEHHbIE PEAKIUU OJIHOATOMHBIX CHUPTOB (OKHCIIeHHWEe 3TaHoja okcuzaom wmeau (II)),
MHOT'0aTOMHBIX CHHUPTOB (B3auMozeWcTBUe riuuiepuHa ¢ rujgpokcuaom meau (II)), anbrernnos
(oxkucneHne amMMHauHbIM pacTBOopoM okcuga cepebpa(l) u  ruapoxcupom memu  (ID),
B3aMMOJEICTBHE KpaxMalla C HOJJOM), M3yUYEHHUE CBOKWCTB PACTBOPA YKCYCHON KHCIIOTHI

OK 01
OK 02
OK 04

Pasnen 6. A3oTcoaeprkainye opraHnyeckue coeIMHeHus

N

Tema 6.1.
AMUHEL
AMHHOKHCIIOTEHI.
benxu

Coaep:xxanue yueOHOIro MaTepuaJia

AMMHBI: METUJIAMUH — NPOCTEUIINN MNPEICTABUTENh aMHUHOB: COCTaB, XMMHYECKOE CTPOCHHE,
bU3NYEeCKre U XUMUYECKUE CBOMCTBA, HAXOXKICHUE B TIPUPOJIE.

AMUHOKHCIOTH Kak aM(OTepHble OpraHuyYecKkue coenuHeHus. Du3ndecKkue U XUMHUYECKUE
CBOMCTBa AMHHOKHCIOT (HAa MpUMepe TJIHUIMHA). bHonorndeckoe 3HAUYEHHE AMHHOKHCIIOT.
IlenTuapl.

benku kak mpuponHble mojguMepsl. [lepBuyHas, BTOpHYHAS U TPETHYHAS] CTPYKTypa OEIKOB.

OK 01
OK 02
OK 04
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XUMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, JCHATYPAIlNs, KAYSCTBCHHBIC PEaKIINK HA OCIKH
IIpakTnyeckue 3aHATHS

[Tpaktuyeckas padora Nel0. «CBoiicTBa a30TOCOAEPKALINX OPTAHUUECKUX COCTUHEHUN.
dusnueckue M XUMHUYECKHE CBOMCTBA AaMUHOB (PEakUMHM C KUCJIOTaMH U TOpPEHHs) Hu 2
AMUHOKUCIIOT (Ha mpuMepe riauiuHa). HabnrofeHne U onmucaHue JEeMOHCTPAIMOHHBIX OMBITOB:
JIeHaTypalysi OeJIKOB IIPU HarpEeBaHUH, IIBETHbBIE PEAKIIMU OEIIKOB

Pasjnen 7. BbICOKOMOJIEKY IS PHbIE COCAUHEHUS 2

Tema 7.1. Conep:kaHue y4eOHOIr0 MaTepuaJa 2 OK 01

[Inactmaccel. IIpakTHYecKkHe 3aHATHA OK 02

Kayuyku. Bonokna [Mpaktnyeckas pabora Nell. «CwuHTre3, aHanmmM3 W KiIaccH(pUKANUs BBICOKOMOJECKYJIISPHBIX OK 04
COCTMHEHUIN K 2.1

OcHOBHbIE TIOHATUS XMMHHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpHU3AINK, CPEeAHss MOJeKylspHas wmacca. OCHOBHbIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIHs U TOJIMKOHICHCALINS. 2
OzHakomMjieHHEe ¢ OOpa3lamMu MPHUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4YyKOB:
IJIACTMACCHI (TIOJIMATUIICH, TOJMIIPONUIIEH, MOIUBUHWIXJIOPU, MOJUCTHPOII); HATypalbHBIA U
CHUHTETHUYECKHE Kayuyku (OyTaJMECHOBBIM, XJIOPOIPEHOBBII U H30MPEHOBBI); BOJIOKHA
(HaTypanbHBIe (XJIOMOK, MIEPCTh, WIENK), HMCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO, BHCKO3a),
CUHTETHYECKHE (KaIPOH M JIABCaH)

IpodeccHoHANLHO OPHEHTHPOBAHHOE COIEP/KAHNE (COAEpPKAHME IPUKIIAHOIO MOXYJIs1)® 6

Paznea 8. Xumusi B ObITY M IPOU3BOACTBEHHOI 1eSITeJIbHOCTH YeJIOBEKa 6 OK 01
Tema 8.1. ConeprxkaHue yueOHOro Mmatepuajia 6 OK 02
XuMHuuecKkue [TpaBuia 3KOJOTMYECKH LIEJIECOO00Pa3HOro MOBEACHHUS B OBITY M TPYJOBOM JEATEIHLHOCTH B OK 04
TEXHOJIOTHU IEJIAX COXPAaHEHHs CBOEr0 3J0POBbS M OKPYKAIOMIEH TNPUPOJHON Cpeibl, ONACHOCTh ) OK 07
B IIOBCE/THEBHOM | BO3IGHCTBUS HA KMBBIE OpPraHU3Mbl OPraHWYECKHX BEIIECTB  OTMNENBHBIX  KJIACCOB IK 2.1
U npo(eCCHOHAIBHOM | (YIIIEBOIOPOIbI, CIUPTHL, (DEHOJIBI, XJIOPOpPraHHMYECKHe TMPOU3BOJHBIC, ATBJICTUABI M Jp.),

® B pamkax gacos [IOC MOryT GBITH NMPOBENEHBI MHTETPHPOBAHHBIE 3aHATHS C yIETOM COIEPKATENBHBIX MEKIIPEIMETHBIX CBA3eH MO JBYM H 0ojice 00IIe00pa3oBaTebHbIM
JUCIUIIIMHAM:

®usuka: mMarepusi, SHEPTUs, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PAJANOAKTHBHOCTh, MOJICKYJIa, SHEPIreTHUECKHH YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHHE BELIECTBa, (pU3NUECKUE BEIIMUMHBI U SMHULIBI UX U3MEPEHUsI, CKOPOCTb.

Buonorus: knerka, opranusm, Omocdepa, skocucrema, OOMEH BEIECTB B OpraHu3Me, (POTOCHMHTE3, MaKpO- U MHUKPOIJIEMEHTHI, BUTAMUHBI, OMOJIOTHYECKH aKTHBHBIC BEIIECTBA
(Oenku, yriieBoAbl, XKUPBI, PEPMEHTBHI).

I'eorpadus: MuHEpalbl, TOPHBIE TIOPO/IBI, IIOJIE3HBIE HCKOTIAEMbIe, TOIUINBO, PECYPCHI.
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ACATCIIBHOCTH 4YCJIOBCKA

MOKa3aTellb NPEAeNIbHO JIOMYCTUMON KOHUEHTPALMHU U €r0 UCIOJIb30BAHUE.

Ponp xumum B oOeCHieU€HUH SKOJOTHYECKOM, SHEPreTMYeCKOW M MUIIeBOH O0e30MacHOCTH,
Pa3BUTHUU  MEAMIIMHBI, CO3JaHUM HOBBIX MaTepuasioB (B 3aBUCHMOCTH OT  BHJA
npodeccCuoHaNBHOM AESITeIbHOCTH ), HOBBIX UCTOYHUKOB SHEPTUH (JIbTEPHATUBHBIC HCTOUYHUKU
sHepruu). lloHsTHE O Hay4YHBIX METOJAX I[IO3HAHMUS BEIIECTB W XHUMHYECKUX PEaKIIH.
[IpencraBnenuss 06 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIIJICHHOTO IMOJYYEHUS Ba)KHEHIIMX
BEILECTB (HA MpUMEpax MPOU3BOJCTBA aMMHUAKa, CEPHOM KHCIIOThI, METAHOJIA).

XuUMHA W 30pOBbE UEJIOBEKa: IMpaBuja O€30MacHOr0 HCIOJIb30BAHUS JIEKAPCTBEHHBIX
penapaToB, ObITOBOM XMMHH B OBCETHEBHOMN KH3HU

IIpakTH4yecKkue 3aHATHS

[TpakTueckast padora Ne 11-12. «IIpuMeHeHne XMMHUECKHUX BEUIECTB U TEXHOJIOTHH C YUETOM
Oyayiel npodeccuoHaIbHOM 1EATEILHOCTI.

Pemenune keiic-3a1ay 1O TeMaM: IUINEBbIE NPOAYKTHI, OCHOBBI PALlMOHAIBHOIO NUTAHMS,
BO)XHEHIINE CTPOMTEIbHBIE UM  KOHCTPYKLMOHHBIE MaTepuaibl, CeIbCKOXO035ICTBEHHOE

IIPOU3BOJICTBO, KpPAacKW, CTEKJIO, KepaMHKa, MaTepuajbl Ul 3JIEKTPOHUKH, HaHOMAaTEpUabl, 4
TEKCTHJIbHbIE BOJIOKHA, HCTOYHUKM SHEPruM, OpraHMYeCKHe U MUHEpalibHble YA0OpeHwUs,
JIEKapCTBEHHbBIE M KOCMETUUYECKUE IIPenapaThl, ObITOBasi XUMUS, MaTepUaIbl U3 UCKYCCTBEHHBIX U
CHUHTETUYECKUX BOJIOKOH.
3amura:llpencrapnenue pe3yJqbTaTOB  pelieHUs Kelc-3a1ad B (opMe  MHUHH-IIOKIAaa
(JromyckaeTcst MCIoJIb30BaHHe IrpaMueCcKUX U MPE3eHTAllMOHHBIX MaTepHajIoB)
IIpomexyTouHas aTTecTANMS MO JUCHUILINHE (T depeHIMPOBAaHHbBIN 3a4€ET) 2
Bcero 78
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3. YCJIOBUA PEAJTU3ALAH ITPOT'PAMMBbI
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

3.1. TpedoBanus K MUHUMAJTBLHOMY MaTePUAIbHO-TEXHUYECKOMY
o0ecreYeHnIo

PeanuzanusmporpaMMbl IUCIUTUTMHBITPEOY e THATUUHYYeOHOTOKaOMHETa« X UM
ush».

Oo6opynoBanne yueOHOro KabnHera:

- MOCAI0YHBIEMECTAIOKOJINYECTBY 00 yJarOIINXCS;
- pabodeeMecTOIpeno1aBaTeris;
- TOCKaKJIaCCHas
- Y4eOHO-METOIMYECKOE00ECTIEYEHHE;
- KOMIUIEKT Y4€OHO-HArISHBIX MOCOOWM MO AUCHUIIIMHE «XUMHs» (CTEHIBI,
CXEMbl, TaOJUIIbl, OMOPHBIC KOHCIEKThl, Y4YEOHBIE TMOCOOHUS, CIPABOYHbBIC
Marepuaibl, Ha0Ophl  IAPOCTEPKHEBBIX  MOJICNICH  MOJIGKYJ,  MOJCIH
KPUCTAUINYECKUX PEIIECTOK, KOJUICKIIMM IMPOCTBIX M CIOKHBIX BEIIECTB W/WIIH
KOJUICKIIMH TIOJIMMEPOB; KOJUICKIIUSI TOPHBIX MTOPOJT U MUHEPAJIOB);
- HabOPIIOCY ABI,000pYA0BAHUSIHUPEAKTUBOBIIISIACMOHCTPAITMOHHOT O
HKCTIEPUMEHTA U TA0OOPATOPHBIX OIBITOB.

TexHuveckue cpeacTBa 00y4eHus :

- KOMITBIOTEPCYCTPOUCTBOMITPOU3BEICHUA3BYKA;
- IPUHTED;

- MyJIETUMEINA-IIPOEKTOP;

- DKpaH

3.2 UudopmannonHoe odecneueHne oOy4denusi. IlepeyeHb peKoOMeHIyeMbIX

yueOHbIX u3aanuil, UHTepHeT-pecypcoB, JONMOJTHUTEIbHOH JJUTEPATYPbI

l.ApunorenoBall. B. Xumusi:  y4eOHMK W TPAKTUKyM  JUIsI  CPEIHETrO
po¢heCCUOHAIBHOTO oo6pazosanusi/N.B.Adunorenosa,/I.B.babkos,B. A .[TornkoB—
2eunsn.,-ucnp.n JIOII. - MockBa: HUznarenscTBO IOpaiir, 2025. -

291cPexumpaocryna:https://urait.ru/viewer/himiya-513807#page/S
2. KonctutyunonnsiMu 3akoHamu P® o mnompaBkax k Kouctutymum PO or
30.12.2008 Ne 6-®DK3, ot 30.12.2008 Ne 7-OK3) // C3 PD. — 2009. — Ne 4. — Cr. 445.
3. ®epepanbHblil 3ak0H OT 29.12. 2012 Ne 273-D3 (B pen. dhenepabHbIX 3aKOHOB OT
07.05.2013 Ne 99-®3, or 07.06.2013 Ne 120-®3, or 02.07.2013 Ne 170-
@®3,0123.07.2013N0203-®3,0125.11.2013Ne317-®3,0103.02.2014 No

4. ©3,0103.02.2014Ne15-03,0105.05.2014Ne84-D3,0127.05.2014Ne 135-

@3, ot 04.06.2014 Ne 148-®3, ¢ u3M., BHeCeHHbIMU DenepaibHBIM 3aKOHOM OT
04.06.2014 Ne 145-®3) «O06 obpazoBanuu B Poccuiickoii demeparium.
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HNuTepHeT-pecypcebl

1. www.fcior.edu.ru(®eaepanbHblil ICHTP WHOOPMAITMOHHO-00Pa30BaTEIIBHBIX
pecypcoB — OLIUOP).
2. http://www.window.edu.ru(Equnoe okxHO 1ocTyna K 00pa3oBaTelbHBIM

pecypcam MHTepHETA 1O XUMUH )
3. https://resh.edu.ru(PoccuiickasiieKTpOHHASAIIKOIA)

J]OHOJIHI/ITCJILHBIQ HCTOYHHUKH

1.Pocun U.B., Xumus.YueOHUK U 3aJJa4HUK JJIs CpeIHero MpodheCCHOHAIBHOTO
obpazoBanus/1.B.Pocun,JI./]. Tomuna,C.H.ConoBbeB-MockBa: M3 1aTeabcTBO
FOpaiit, 2025. - 420c
Pexxumpocrtyma:https://urait.ru/viewer/himiya-uchebnik-i-zadachnik-
512022#page/5
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KOHTPOJIb MW  OHEHKA  PE3YJIbTATOB
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

OCBOEHUA

KoHTponb u oueHka pe3yJdbTaTOB OCBOEHHUSI 00I11e00pa3oBaTesbHON
JVCHUIUIMHBI PACKPBIBAIOTCS YEPE3 NUCLUIUIMHAPHBIE PE3YIbTAThI, HAIIPABIICHHbBIC
Ha (QopMHpOBaHUE OOIIUMX U MPOPECCHOHATBHBIX KOMIETEHIIMA MO pas3aenam
U TEMaM COJIepKaHusl yueOHOTO MaTepHaia.

Oo6man/ Pa3zpen/Tema THIOLEHOYHBIX
npo¢ecCHOHATIBLHASA MepOonpUsTHH
KOMIIEeTEeHIN S
OK 01 Temal.1Temal.2Tema 3.1,Tema3.2
OK 02 Temal.2Tema3.2 TectupoBanue
OK 01 Temal.2, Tema3.1,Temad.1,Temad.2, Brinonnenuenpakt
Temad.3, Tema5.1,Tema 6.1 WYCCKUX 3aJaHUM
OK 02 Temal.2, Temad.2, Temad.3, Temas.1,
Temab.1
OK 04 Tema4.2,Tema4.3,
OK 07 Tema6.1,Tema7.1
OK 01 Temal.l,Tema2.1,Tema2.2,Tema3.1, Pemennesanau
Tema3.2,Temad.1,Temad.2, Tema6.1
OK 02 Tema3.2,Temad.2, Tema6.1
OK 04 Tema2.1,Tema2.2, Tema4d.2,
OK 07 Temab.1
OK 1,0K 2, OK 4, Tema7.1 Brmonnenue u
OK 07,IIK 2.1
OK 1,0K 2, OK 4, PaznenlPa3nen2Pa3nen3Paznend, Juddepennmponan
IIK 2.1 Pasznen5Paznen6 HBIN
3a4eT
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