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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOTI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIHUATIIUNHBI «XUMUS»

1.1. MecTo NMCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHO NMPOrpaMMbl
Cclio

OO6mieoOpa3oBaTenbHas MUCHUINIMHA «XUMHS SBISACTCS 00s3aTeIBHOM
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa30BaTeIbHOW MPOTpaMMBI B
cootBerctBUM ¢ PI'OC CIIO mo cnenuanbHocTH 23.02.01 Opranuzamnus
MEPEBO30K U yNpaBJICHUE HA TPaHCIIOPTa (110 BUIAM).

[IpuknagHoit Moaynb BKIOYAaeT pazaen & «Xumus B ObITY H
MIPOU3BOJICTBEHHON JEATEIIbHOCTH YEJIOBEKa», KOTOPBIM peanu3yercs M BCEX
npodeccuil/cCnenuaribHOCTe  METOJIOM  PEIICHUS  KEWCOB, CBSI3aHHBIX C
HKOJIOTUYECKON  0€30MacHOCThI0O M OIEHKOM TMOCIEACTBUI  OBITOBOM |
MPOU3BOJICTBEHHON  JIESITEILHOCTH, COOTBETCTBYIOIIEH oOTpacisaM Oymyiuen
po¢heCCUOHATIBHON JIEATEIIbBHOCTH 00yYaroIuXCsl.

1.2. llesan u miiaHupyemble pe3yJibTaThl 0CBOEHUS JUCITUNIIMHBI

1.2.1. Hean v 3axa4M JUCHUTIIMHBI

Conepskanue mporpamMbl 00IIe00pa30BATEIBLHON JAUCIUILUIUHBL «XUMUSD)
HaIPaBJICHO HA IOCTUKEHUE CIICTYIONINX MeJIei:

- dbopMUpOBAaHHE CHUCTEMBl XHMHYECKHX 3HAHWM KakK BaKHEHIICH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOM JIEXKaT
KJIIFOUEBbIE TOHATHUS, (yHIAMEHTAIbHBIE 3aKOHBI U TEOPUM XWUMHHU, OCBOCHHE
s3bIKa HAyKH, YCBOCHHWE U TMOHUMaHUE CYIIHOCTH JOCTYIMHBIX 0000IIeHUN
MHPOBO33pPEHYECKOT0 XapakTepa, O3HAKOMJIEHUE C HCTOPUEH HUX pPa3BUTUA U
CTAHOBJICHHUS;

— dbopMupoBaHUE W Pa3BUTHE MPEJCTABICHUN O HAyYHBIX METOJax
MO3HAHUS BEIIECTB M XMUMHUYECKUX PEAKIUN, HEOOXOTUMBIX I MPUOOPETCHHS
YMEHHUM OPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMHYECKUX SIBICHUM, UMEIOIINX

MECTO B IIPUPOJIE, B IPAKTUYECKON U TTOBCEIHEBHOM 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 B aKTyaJIM3UPOBaHHBIX orocC 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

JAucuMIiuinHapHble pe3yJIbTAaThI J0JKHbI OTPAKATH:

IIP6 01. chopmMHupOBAaHHOCTH MPEACTABICHHUI: O XUMHYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJHU
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 OCYIIECTBISAIOTCS B COOTBETCTBMH C JIMYHOCTHBIMM M MeTanpeaMeTHeiMu pesyibraramu @TOC COO (Tpukas Munobprayku Poccun ot 17.05.2012 Ne 413
(penmaxnus ot 27.12.2023 1.), B popMHPOBaHHU KOTOPHIX y4acTBYeT 00I1eo0pa3oBaTeIbHas TUCHUIIIMHA.
2

JuciuIuimHapHble pe3yJibTaThl OCYIIECTBIISIIOTCS B COOTBETCTBHHM C TPeOOBaHMAMH K IpEIMETHBIM pe3yibraram 6aszoBoro yposHs (I1P6), ycranosnennsimu @I'OC COO (Ilpukas
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,

JucuuniauHapHabie (MpeaMeTHbIE) Pe3yiabTaThl U JAOJLKHBI
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  B3aUMOJEHCTBOBAaTh 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:

JucuuniauHapHabie (MpeaMeTHbIE) Pe3yiabTaThl U JAOJLKHBI

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 (MpeaMeTHbIe) Pe3yJbTAThbl U 10JKHbI
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.

[1K 4.3 Opranuzanms
MIPAaBUIILHOTO XPaHCHHS
IPY30B B OTKPBITHIX U
3aKPBITHIX CKJIaJIax,
BaroHax, noJJicxaiimnux
BBITPY3KE U BbIJIAUE UX
B MECTax OOIIIEro
I1OJIB30BaHMs CTAHIIANA

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.

4 dDopMa HpOMe)KyTO‘[HOI\/’I aTTeCTall U KOJIMYCCTBO YaCOB, OTBOAMMBIX Ha €€ MPOBEACHUE, PETIIAMEHTUPYIOTCA
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(uryparys aroMoB. OCHOBHBIE XUMHUYECKHE 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.

[Tepuognueckas cucrema xumudeckux snemeHToB (.M. MengneneeBa. CBs3b NEPHOAMUYECKOTO
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
IK...

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 | CTpoeHHE BellecTBa. XUMHYECKas CBsA3b. BUIbl XUMUYECKON CBSI3M (KOBAJICHTHAsI HETIOJISIPHAS
u NPUPOJA | U TOJSApHAs, MOHHASA, METaJuIn4yeckas). MexaHu3Mbl 0O0pa30oBaHMs KOBAICHTHOW XMMHYECKOM
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, Knaccudukanus HeopraHudeckux BemiecTB. HoMeHKiIaTypa HEOpPraHMYECKHUX BEILECTB OK 02
u HOMEHKJIATypa | (OKCUAbI, THJIPOKCUJbI, KUCIOTHI, COJM). BeliecTBa MONEKYISIPHOTO M HEMOJEKYJISIPHOTO
HEOpPraHUYECKUX CTpoeHHs. ArperatHble COCTOSIHUS BellecTBa. Kpucrannnueckue 1 aMop@HbIe BELECTBA. 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
peakumii. XUMHMYECKOE| BEIIECTB, KOHIIEHTPALMU PEArHpyIONUX BELIECTB, TEMIEpPaTypbl W IUIOMIAIH PEAKIHOHHON IK...
paBHOBecHE noBepxHOCTU. TeroBbie 3H(PEeKThl XUMUYECKUX PEAKIUl: 9K30- U SHIOTEPMHUYECKHUE PEAKIIHH. 1

OOpatumble peakiuu. XuMudeckoe paBHoBecue. DakTopbl, BIMAIOIIME HA COCTOSHUE

XUMHYECKOTO pPaBHOBeCHs (KOHIIEHTpAIMsl PEareHTOB WM MPOAYKTOB PpEaKlUU, JaBICHUE,

temneparypa). [Ipunnun Jle HlaTtenpe

IIpakTH4yecKkue 3aHATHS

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

peaKkLm».

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

M3MEHEHUE CKOPOCTH XUMHMUYECKOW peakIMu. 3aBUCUMOCTh CKOPOCTH XMMUYECKOW PEaKIUH OT 1

IPUCYTCTBUSl KaTajlu3aTopa Ha IpPUMEpPE pa3jIoKEHUs NEpOKCHIa BOAOPOJA C IOMOIIbIO

JUOKCHUJIa MapraHia W KaTanasbl. PernieHue mNpakTUKO-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
PactBoOpHI, TEOpUst OK 02
S IEKTPOMTHIECKOR PacTBopbl. Buabl pacTBOpOB IO COJEPKAHUIO PACTBOPEHHOI'O BELIECTBA. PacTBOPUMOCTS. OK 04
MCCOLHMALMH 1 HOHHBI [TonsiTue o aucnepcHBIX cucTeMax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas 1oJs 5 OK 07
SOMOH BelecTBa B pactBope. [lonsTie o BogopoaHoM nokazatene (pH) pactBopa. DnekTposinTHuecKas K.

nuccouunanus. CuibHbIE U cadble 3JEKTPOIUTHI, HEAJIEKTPOIUTHI. Peakiiun noHHOro ooOmMeHa
Pa3jnen 2. Heoprannueckasi xumusi 10
Tema 2.1. Coaep:xxaHue yueOHOIro MaTepuaJia 8 OK 01
Qusuko-xumudeckue  (Meramnsl. [lonoxxkenne wMetamuioB B Ilepuoandeckodt cucTteMe XHMHYECKHX —AJIEMEHTOB. OK 02
CBOICTBa OcoOeHHOCTH CTpOEHMsI JJIEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. OOmime ¢usnueckue OK 04
HEOPraHUYECKUX cBoiictBa MeTauioB. CIIaBbl METAUIOB. DJIEKTPOXUMHUYECKHM psAJ HaNpsHKEHUH METAJUIOB. ) IK...
BEIIECTB XUMHUYECKUE CBOMCTBA BXHEHUITUX METAJJIOB (HATPWUM, Kajdui, KaJdbI[Ui, MarHui, aJlOMUHHM,

UHK, XpOM, KCJEC30, MCI[L) U HUX COCIMHEHUIA. O6IJ_II/IC CITIOCOOBI MOJIYyUCHUA MCTAJIJIOB.
HpI/IMeHeHI/Ie METAaJIJIOB B 6I)ITy N TCXHUKEC
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Hewmeramnsl. [Tonoxenue Hemerawios B Ilepuonnueckoil cucreMe XMMUYECKUX 3iieMeHToB [1.1.
MenpeneeBa 1 0COOCHHOCTH CTpOSHUSI aTOMOB. DU3NMYECKHE CBOMCTBA HEMETAIIIIOB. AJIJIOTPOIHUS
HEMETAJUIOB (Ha TpUMEpe KUCIOpojaa, cepbl, ¢ocdopa U yriepoaa). XUMUYECKUE CBOMCTBA U
MIpUMEHEHNE BAKHEHIIINX HEMETAIIOB (TaJIOT€HOB, CEPhI, a30Ta, Gocdopa, yriepoaa u KpeMHHUS)
U UX COCOUHEHUU (OKCHUIOB, KHUCIOPOACOJCPKAIIUX KUCIOT, BOJOPOIHBIX COCIUHEHHIN).
IIprMeHeHne BaKHEHUIIINX HEMETAVIOB M UX COCIMHEHUI

XHUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/IILOB, THUAPOKCUIOB,
KHCJIOT, cojie m I[p) I'enetnueckast CBI3b HEOPTraHUYCCKUX BEINCCTB, IMPUHAMICKAIINX K
pa3jIMuYHbIM KJIaCCaM. 3aKOHOMepHOCTI/I B M3MCHEHHUU CBOMCTB MMPOCTBIX BCIICCTB, BOAOPOJIHBIX
COCHHHCHHﬁ, BBICHIUX OKCHIOB U THAPOKCHUIOB

HpaKTuquRue 3aHATHSA

[TpakTrueckas pabota Ne 6. « DU3UKO-XUMUYECKHE CBONCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBieHne ypaBHEHUM XHMHUYECKHUX pEeakUuMid C ydacTHUEM HPOCTBIX M CIOXKHBIX
HEOPraHMYECKUX BELIECTB: METaNIOB M HEMETaJUIOB; OKCHJIOB METajuIOB, HEMETAJUIOB U
aM(OTEPHBIX AJIEMEHTOB; HEOPTaHUYECKUX KHCIIOT, OCHOBAHMH M aM(OTEPHBIX THIPOKCHUJIOB;
HEOPraHMYECKUX COJICH, XapaKTepU3yIOIINX UX CBOICTBA.

Pacuérer Macchl BemecTBa uin 00bEMa Ta30B 10 U3BECTHOMY KOJMYECTBY BEUIECTBA, MAacCe WIIH
00BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, pacy€Thl Macchl (00bEMA, KOIHMYECTBA
BEIIECTBa) MPOAYKTOB PEAKIMH, €CIM OJHO W3 BELIECTB MMEET NpUMecH. PelieHne mpakTUKo-
OpUEHTUPOBAHHBIX 3aJaHUIl HAa CBOWCTBAa, COCTaB, MOJy4YeHHE M O€30MacHOe HCIOJIb30BaHUE
BaXHEHIIMX HEOPraHUYECKUX BEUIECTB B OBITY M MPOPECCHOHAIBHOMN AESITEIbHOCTH YEJIOBEKa

Tema 2.2. Copepxxanue yuyeOHOro MmarepuaJia OK 01
Nnentuduxarnus «nertudukaims HEOPraHUIECKUX BEIIECTBY. OK 02
HEOPraHUYECKUX Pemenne 3kCneprMEHTAIBHBIX 3a7ad 110 XMMHUYECKMM CBOWCTBAM METAJUIOB M HEMETAIUIOB, IO OK 04
BEILIECTB pacno3HaBaHUIO M TOJYYEHUIO COEAMHEHMH METaJUIOB M HEMETaUIoB (B3aUMOJIEHCTBUE

THJIPOKCUA aIFOMUHMS C PacCTBOpPaMU KHCIOT U wienoueil,). Maentudukanms HeopraHMYecKux

BEIIECTB C HCIOJIb30BAHUEM MX (PU3MKO-XMMUYECKHUX CBOWCTB, XapaKTEPHBIX Kaue€CTBEHHBIX

peakuuii. KaduecTBeHHbIE peakiuu Ha cyib(paT-, KapOOHAT- U XJOPHJ-AaHUOHBI, Ha KATHOHBI

METAJIJIOB U KATHOH aMMOHHUS
Pasnea 3. Teopernyeckue 0CHOBBI OPraHU4YeCKOM XUMHH
Tema 3.1. Copepxxanue yueOHOro MmarepuaJia OK 01
Knaccudukanus, [IpenMeT opraHuyeckoil XuMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYEHUE B MOTYYEHUH HOBBIX
CTpOCHUE U|BELIECTB M MaTepuayoB. Teopusi cTpoeHus opraHudeckux coenuHeHuil A.M. bytieposa, eé
HOMEHKJIaTypa OCHOBHbI€ noj0xkeHusi. CTpyKTypHble (hOpMYJIbl OpraHMYECKUX BellecTB. ['oMosIorus, n3oMepus.

15




OpPraHn4C€CKuUX BCIICCTB

XHUMHUYECKas CBA3b B OPraHUUYECKUX COCAMHEHUAX: KPATHBIE CBS3H, G- U T-CBS3H.

[IpencraBienne o kiaccuUKaLuMu OpraHuyYeckux BemlecTB. HoMmeHkiaTypa oOpraHMYecKHX
COEIMHEHUH (CUCTEMATHUYECKasl) M TPUBUAJIbHBIC HA3BaHUS BKHEHIIINX MPEACTaBUTEIIEHN KJIacCOB
OpraHUYEeCKUX BELIECTB

HpaKaneCRne 3aHATHSA

[Tpaktuueckas padota No7. «HoMeHKIaTypa OpraHUYECKUX BEIIECTBY.

O3HakomiieHHE C O0pa3laMl OpraHMYeCKHX BEIIECTB W MaTepualiaMd Ha HUX OCHOBE,
MOJICJIMPOBAHUE  MOJIGKYJ  OpraHMYeCKMX  BEIIeCTB,  HaONIoJeHHe U ONHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 IPEBPALICHUIO OPraHMYECKUX BELIECTB IIPU HarpeBaHUU
(mnaBienue, oOyrnuBaHue U ropeHue). CocraBlieHHE TMONHBIX U COKPAIEHHBIX CTPYKTYPHBIX
dopMyJl OpraHMYECKHMX BEILECTB OTHCJIbHBIX KJIACCOB, WCIOJb3Ysd HUX Ha3BaHUS 110
CUCTEeMAaTUYECKOM U TpPUBHMAIBHOW HOMEHKJIAType (ITWUJICH, aleTW/ieH, IIHIEepHH, (eHol,
dopmanbaerua, yKCycHash KUCIIOTa, MIMIUH). Pacdersr mpocreimnerd GpopMyssl OpraHHYECKOU
MOJICKYJIbI, HCXOJI U3 AJIEMEHTHOTr0 cocTana (B %)

Pasnen 4. YrieBoaopoabl

10

Tema 4.1.
YrieBonopoael U HX
IPUPOJHBIE HCTOYHUKU

Coaep:xxanue yueOHOro MaTepuaJa

[IpenenbHbIE YII€BOAOPOABI (AJIKaHbI): COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psii. MeTaH u 3TaH:
COCTaB, CTpOeHHe, (hU3MYeCKHMe U XMMHUYECKHE CBOMICTBa (peakLuu 3aMelleHHs U TOpEeHHs),
NIOJIy4YE€HUE U IPUMEHEHHE.

HenpenenbHble yriieBOAOPOIbI (ANKEHBI, aIKaIUEHBI, ATKUHBI).

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUN Psl. DTUIEH W MPOMUJICH: COCTaB, CTPOCHHE,
buznyecKkue U XUMUYECKUE CBOWMCTBA (peaKIMK THAPUPOBAHUS, TaIOTEHUPOBAHUS, THIPATAIIUH,
OKHUCIICHUS U TIOJIMMEPHU3AINH ) TIOTyYeHUE U PUMEHEHHE.

Ankanuensl: OytanueH-1,3 u meTunOyraguen-1,3, XumMudeckoe CTpOEHHUE, CBOMCTBA (peakius
MoJIMMEpU3aIn), TpUMEHEHUEe (UIsi CUHTE3a NPHUPOJHOTO W CHUHTETHYECKOro Kaydyka |
PE3UHBI).

AJNKHHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKHUU psil. AIETHUIIEH: COCTaB,
XUMHYECKOE CTpOeHHe, (U3Mveckrne U XUMHYECKHE CBOWMCTBAa (peakluu TUIPUPOBAHMUS,
TaJIOTEHUPOBAHUS, THApATAllMd  TOPEHWsI), TIOIyYeHHEe W  TNPUMEHEHHE  (MCTOYHHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHH JIJIsi CBAPKH M PE3KU METAJJIOB)

ApomaTudeckue yTieBoJopoabl (apeHsl). beH30s W TONIyOJI: COCTaB, CTPOCHHE, (PU3NUYECKHE U
XUMHUYECKHE CBOWCTBA (pPEaKIM TaJIOTEeHUPOBAHUS U HUTPOBAHHUS), MIONyUYE€HUE U MPUMEHEHHE.
TokcHMYHOCTH apeHOB (BiMsHHE O€H30JIa HAa OpraHu3M 4YesoBeka). ['eHeTnueckas CBSI3b MEXAY
YTIEBOIOPOAAMH, TPUHAISIKAIIMMH K PA3JIUYHBIM KJIaCcCaM.

OK 01
OK 02
OK 04
IK...
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[TpupoaHbIe HICTOUHUKH YTIIeBOOPO10B. [IpuponHblii ra3 u nonyTHele HeTsHBIE Ta3bl. HedTh 1
eé¢ mpoucxoxzaeHue. CrnocoObl nepepabOTKM HePTH: MNEPeroHKa, KPEKUHI (TepMUYECKHH,
KaTaIUTHYecKuil), mnuponus. [IpoaykTel mepepaboTKu  HePTH, UX TNPUMEHEHHE B
IIPOMBIIIJICHHOCTH

U B ObiTy. KaMeHHBIH yTroJib M IPOJAYKTHI €r0 epepaboTKu

Tema 4.2. Conep:kaHue y4eOHOI0 MaTepuaJa 2 OK 02
DU3UKO-XUMHUYECKUE «CBoOMCTBA yIIIEBOJOPOIOBY. OK 04
CBOICTBa TpuBuanpHas U MeXAyHapoAHass HOMEHKIJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOIYYEHHUS
YIJIEBOIOPOIOB yraeBogopoaoB. [lomyueHune 3TuiaeHa W U3ydeHHE €ro CBOWCTB. MoJenupoBaHUE MOJEKYN U 2

XUMHUYECKHX MpPEeBpaIleHUNl yriIeBOJOPOIOB (Ha MpHUMepe dTaHa, STUIICHA, alleTUeHa U Ap.) U

raJIOT€HOIPOU3BOIHBIX
Paznen 5. Kuciaopoaoconepsxamue oprannyeckue coeTuHeHus 14
Tema 5.1. Coaep:xxaHue yueOHOIro MaTepuaJia 2 OK 01
Cnuptel. denon [IpenenbHble 0IHOATOMHBIE CIIMPTHI (METAHOJ M 3TAHOJ): CTPOECHUE, (PU3NYECKUE U XUMUUECKUE OK 07

CBOMCTBa (peaklMH C AKTUBHBIMH METAJUIAMH, TaJOrC€HOBOJOPOJAMH, TOPECHHE), TPUMCHCHUE.

Bogopoausie cBS3M MexIy MojekylamMu cnuptoB. dusmonoruueckoe AecTBHE MeTaHONA U

ATAaHOJIa HA OPTaHU3M YEJIOBEKa.

MHoroaromMHbie COUPTHI (ATUICHTIUKONb U TIUIEPUH): CTPOCHUE, (PU3NYECKHE U XMMHUYECKUE )

CBOWCTBA (B3aMMOJICHCTBHE CO UICTOYHBIMH METAUIaMH, KadeCTBEHHas peakius Ha

MHOT0aTOMHBIE CIUPTHI). DU3HOTIOTHYECKOe ACHCTBHE Ha OpraHu3M 4YenoBeka. [IpuMeHeHue

TJIAIIEPUHA U STHJICHTJIUKOJIS.

®enon. CtpoeHue MOIEKyIbl, (U3MUECKHEe M XUMHYECKHe CBoWcTBa (eHona. TOKCHYHOCTH

denona, ero GU3MOIOTHIECKOE ICHCTBUE HA OPTaHU3M YenoBeka. [Ipumenenue dhenona
Tema 5.2. Copepxxanue yuyeOHOro MmarepuaJia 4 OK 01
AJBIETHIBL. Anpaerunipl U KeTOHbI (dopManbAeruj, aleTaibJeTHi, aleToH): CTpoeHHe, (U3NYECKUue U OK 02
KapOoHOBBIE KUCTIOTBL. |XHMHYECKHE CBOWCTBA (PEaKIWH OKUCICHUS M BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIIHH), OK 04
CrnoxHble 3¢hupbl MOJTy4YeHue U MPUMEHEHHE.

OJHOOCHOBHBIE TMpeelbHbIC KapOOHOBBIC KHCIOTHI (MypaBbHHAas W YKCYCHas KHCIIOTBI):

CTpoeHHe, ¢GU3NYECKHEe M XHMMHYECKHMe CBOWcTBa (0OIIME CBOWCTBA KHUCIOT, pPEaKIIHs 4

stepudukanmuu), MoayyeHHe U mnpuMeHeHue. CreapuHOBasi U OJEUMHOBAs KHCIOTHI Kak
IPEJICTaBUTENN BBICIINX KAPOOHOBBIX KUCIOT. Mbljla Kak COJIM BBICIIUX KaPOOHOBBIX KUCIOT, UX
MOIOIIIeE IENUCTBUE.

Crnoxnble 3(pUpbl Kak MPON3BOIHBIE KapOOHOBBIX KUCIOT. ' MAponu3 cloXHBIX 3¢pupoB. XKupsl.
I'mpponns xupos. [Ipumenenne xupoB. buosornueckas posib )KMPOB
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Tema 5.3.
VrieBoanl

Coaep:xaHue yueOHOIro MaTepHuaJia

VraeBoapl: cocTaB, KilaccH(uKauus yriaeBoJoB (MOHO-, AW- W Iojucaxapuibl). [oko3a —
NPOCTEHIINKA MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIBI, (pU3HuecKrue M XUMHUYECKHE
CBOWCTBA IIIIOKO3bl (B3auMonelcTBue ¢ ruapokcugoM wmenu (II), okucieHue amMmuauHbIM
pactBopoM okcuza cepedpa (1), BocctaHoBiIeHHE, OPOKEHHE TITIOKO3bI), HAXOXKIEHHE B IPUPO/IE,
IPUMEHEHHUE TJIOKO3bl, OHOJOrMyecKkass pojib B JKU3HEACATEIbHOCTH OpraHu3Ma 4YeJOBeKa.
®orocunTe3. PpyKTO3a KaK U30MEP TITHOKO3bI.

Caxapo3a — MpeICTaBUTENb AMCAXAPUIOB, T'MIPOJIM3 C€axaposbl, HaXOXKIECHHE B IPHUPOJE HU
IIPUMEHEHHUE.

[Tonmmcaxapuapl: Kpaxmal M LEJUII0JI03a KaK NpUpOoAHble nosnMepsl. CTpoeHHE Kpaxmalla ’
[EJUTIOJIO3bI, (PU3MUECKUE U XMMHUYECKHE CBOWCTBA KpaxMana (THIpOIHN3, KaYeCTBEHHAsT PeaKIus
C M0JIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYECKUE
CBOICTBa
KHCJIOPOJIOCOIePIKAIIIX
OpraHUYECKUX
COETUHEHUN

Coaep:xxaHue yueOHOIro MaTepuaJia

IIpakTH4yecKkue 3aHATHS

[TpakTueckass pabora  Ne8.
COEIMHEHUI.

TpuBuanbHas U MEXAYHApPOIHAsT HOMEHKJIATYpa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOJIYYEHUS
CIIUPTOB U (PE€HOJIOB, KAPOOHOBBIX KUCIOT U 3(PHPOB, alibJeruI0B U KeTOHOB. COoCTaBlIeHHEe CXeM
peakuii (B TOM YHCIE TIO MPEUIOKEHHBIM IIEMOYKaM TMpEeBpaIleHul), XapaKTEePU3YIOIINX
XUMHUYECKHE CBOMCTBA KUCIOPOAOCOACPKAUIUX OPTAHMYECKUX COSAMHEHUN

«HomenknaTypa  KHCIOPOJIOCOJEPKAIIUX  OPTraHUYECKUX

[Tpaktuueckas padora Ne9. «Xumuueckne M (PU3MUECKHE CBOWCTBA KHCIOPOOCOIEPIKAIINX
OpPraHUYECKUX COCTUHEHUS.

[IpoBenenune, HaOMIOAEHWE U ONHUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
Ka4eCTBEHHbIE PEAKLMU OJHOATOMHBIX CIHPTOB (OKUCIEeHHe 3TaHoia okcuaoM wmenu (1)),
MHOT0aTOMHBIX CIIUPTOB (B3auMojelcTBue rauiepuHa ¢ ruapokcunom Meau (II)), anpaerunos
(oxucieHue aMMUadyHbIM pacTBopoM okcuga cepebpa(l) u  ruapokcumom meau (1),
B3aMMOJICICTBHE Kpaxmalla C MOJIOM), M3yUeHHUE CBOWCTB PACTBOPA YKCYCHON KHUCIIOTHI

OK 01
OK 02
OK 04

Pasnes 6. AzoTcoaepskaiiue OpraHu4ecKue coeJHHEeHHUsI

N

Tema 6.1.
AMUHEL
AMHHOKHCIIOTEHI.
benxnu

Coaep:xxanue yueOHOIro MaTepuaJia

AMWHBI: METUJIAMUH — TPOCTEUIUN TPECTABUTEIh aMHUHOB: COCTaB, XHMHYECKOE CTPOCHHE,
buznyecKre 1 XUMUYECKIE CBOMCTBA, HAXOXKICHUE B IPUPOJIE.

AMHHOKHUCIIOTBI Kak aM(OTEepHbIE OpraHWYecKHe coeauHeHus. DU3NYEeCKHe M XUMHUYECKHE
CBOMCTBAa aMHHOKHCIOT (Ha TpuUMepe TAUIMHA). buonormueckoe 3HaYeHHE AMUHOKHUCIOT.
IlenTuaer.

OK 01
OK 02
OK 04
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benku kak mpupoaHsie moiauMmephl. [lepBudHas, BTOpUYHAS W TPETUYHAS CTPYKTypa OEIKOB.
XUMHUYECKHE CBOWCTBA OENIKOB: THAPOJIN3, JCHATYPallKs, KAYECTBCHHbBIC PeaKIMK Ha OEIKU
IlpakTHYeckne 3aHATHSA

[Tpaktrueckas padora Nel0. «CBoicTBa a30TOCOAEPIKAIINX OPTAaHUIECKUX COSTUHEHUI.
®dusznueckue M XHUMHUYECKHE CBOMCTBAa aMUHOB (peaklMH C KHUCIOTaMH M TOpEHUs) U 2
aMUHOKHUCIIOT (Ha mpumepe riuiuHa). HalGnrogeHne u onucaHue JEMOHCTPALIMOHHBIX OMBITOB:
JeHaTypanws OSIKOB MPU HArpeBaHUH, IIBETHBIC PEAKIIUU OCITKOB

Pa3znen 7. BbicokoMoOJIeKY/JISIPHbIE COEINHEHUS 2

Tema 7.1. Copnepxxanue y4eOHOro MmarepuaJia 2 OK 01

[InmacTmaccsl. IIpakTnyeckue 3aHATHS OK 02

Kayuyku. Bookna [Tpaktueckas pabora Nell. «Cunre3, aHanu3 u KIacCHU(PHUKALUS BBICOKOMOJIEKYJISIPHBIX OK 04
COCMHEHUIN» [K...

OcHOBHBIE TIOHATUS XMMHHM BBICOKOMOJIEKYJISIDHBIX COCIMHEHUH: MOHOMEp, IOJUMED,
CTPYKTypHOE 3BEHO, CTEIIEHb IOJUMEpPU3ALMM, CPEelHsAs MOoJeKyspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH — IOJIMMEepU3alus U NOJMKOHICHCAIUS. 2
O3zHakoMjieHHE ¢ OOpa3llaMM HPUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yyKOB:
IUIaCTMACChl (ITOJUATUIICH, MOJHUIPOINIECH, NOIUBUHUIXIOPU, MOJUCTHPOI); HATYpaJIbHBIA U
CHUHTETHYECKHEe Kayuyku (OyTaJaMeHOBBIH, XJIOPONPEHOBBIM M M30IPEHOBBI); BOJOKHA
(HaTypanbHBIE (XJIONOK, HIEpCTh, WIENK), HMCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO03a),
CHUHTETHYECKHUE (KaIPOH M JaBCaH)

IIpodeccHoHaTBLHO OPHEHTHPOBAHHOE COIEP/KAHNE (CodepKanue MPHUKIATHOTO MOLy.Is1)® 6

Pasnea 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH Y€JIOBEKA 6 OK 01
Tema 8.1. Copepxxanue yuyeOHOro MmarepuaJia 6 OK 02
XHAMHYECKUE [TpaBuiia 3KOJIOTHYECKU 11€1€CO00Pa3HOro MOBENEHUs B OBITY U TPYJIOBOM JESTEIBHOCTH B OK 04
TEXHOJIOTUU LEJISIX COXPAaHEHUs CBOETO 3I0pPOBbsl M OKpYXarolled MNPUPOAHOM Cpelbl, ONacHOCTb 2 OK 07
B NIOBCEJHEBHOM | BO3/ICHCTBHS  HAa  KHMBBIE OpPTaHMW3MbBl  OPTaHWYECKHX  BEIIECTB  OTACIBHBIX  KIACCOB IIK...

® 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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u  1npodeccuOHATHLHON
JESATEIbHOCTH YelIOBEKa

(Yr7IeBoIOpoObl, CHHPTHL, (EHOIBI, XJIOPOPTraHMYECKHE MPOU3BOJHBIC, aNBIACTUIABI U JIp.),
MOKa3aTellb MPeaeIbHO JOIMYCTUMON KOHLIEHTPALMU U €r0 UCIIOJIb30BaHNUE.

Posnp xumum B oOecrieueHUH HKOJOTHYECKOW, SHEPreTHYeCKOM W MHUIIEBOH Oe30MacHOCTH,
pa3BUTUM  MEIWLMHBI, CO3/JaHUM HOBBIX MaTepuaioB (B 3aBUCUMOCTH OT BHUJAA
po(hecCHOHANLHOM AESITeTLHOCTH ), HOBBIX UCTOYHHKOB YHEPTUH (AIbTEPHATUBHBIE NCTOUYHUKU
sHepruu). lloHATHE O HaydHBIX METOAAX IIO3HAHUS BEIIECTB M XHMHYECKUX PEaKI[Hil.
[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIIICHHOTO IMOJYYCHHUS Ba)KHEHIIMX
BelIecTB (Ha MpUMepax MPOU3BOJCTBA AMMHAKa, CEPHON KUCIIOThI, METAHOJIA).

XuMHUsT W 370pOBbE UEJIOBEKA: TMpaBHia O€30MacHOr0 WCIOIb30BAHUS JIEKAPCTBEHHBIX
[penapaToB, ObITOBOW XMMHHU B MOBCEIHEBHOMN KU3HU

HpaKTuquRue 3aHATHSA

[Tpaktnueckas pabora Ne 11-12. «IIpuMeHEeHnEe XUMHUYECKUX BEIIECTB W TEXHOJIOTHH C YYETOM
Oynyuieit mpodeccuoHaIbHOM AESITEIIBHOCTI.

Pemenne keiic-3amad 1Mo Temam: MHILEBbIE TMPOAYKTHI, OCHOBBI PAlMOHAIBLHOTO TMHTAHUSA,
BOKHEUINIME CTPOUTEIbHBIE U  KOHCTPYKIMOHHBIE MaTepuajbl, CEIbCKOXO35HCTBEHHOE

IPOU3BOJCTBO, KPAcKH, CTEKJIO, KepaMHKa, MaTephalbl Uil SJIEKTPOHUKH, HaHOMAaTEepPHAbI, 4
TEKCTHJIbHBIE BOJIOKHA, HCTOYHHUKHA DSHEPTHH, OPTraHWMYECKHEe W MHUHEpaJIbHBIC YIOOpEeHMUs,
JIEKapCTBEHHBIE U KOCMETUYECKHUE MPETapaThl, ObITOBAs XUMHUSI, MaTepUaIIbl U3 MCKYCCTBEHHBIX H
CHHTETHYECKUX BOJIOKOH.
3ammra: [IpencraBneHue pe3yiabTaToB peLIeHUs Keic-3a71ady B (opMe MUHHU-JIOKIAa
(rorryckaeTcst MCTIONIb30BaHe TpadMIeCKUX U IPE3CHTAIIMOHHBIX MaTepPHajIoB)
IIpoMeskyTOUHasi aTTeCcTALMS N0 AUcHMIIMHE (TUddepeHInpoBaHHbBIHN 3aueT) 2
Bcero 78
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3. YCJIOBUA PEAJTU3ALAH ITPOT'PAMMBbI
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

3.1. TpedoBanus K MUHUMAJTBLHOMY MaTePUAIbHO-TEXHUYECKOMY
o0ecreYeHnIo

Peanuzaryst mporpaMMbl TUCIHUIUIMHBI TPEOYyeT HATUYHSA YI4eOHOTO KaOMHETa
«XUMUD).

Oo6opynoBanne yueOHOro KabnHera:

- MIOCAI0YHBIE MECTA MO KOJIMUECTBY 00YUaIOIINUXCS;
- pabodee MeCTOo MmperoaaBaTes;
- TOCKa KJIaCCHas
- Y4eOHO-METOIMYECKOE 00ECTIEUEHHE;
- 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);
- HabOp MoCYy/1bI, 000PYIOBAHMS U PEAKTHUBOB ISl IEMOHCTPAIIMOHHOTO
HKCTIEPUMEHTA U TA0OOPATOPHBIX OIBITOB.

TexHuveckue cpeacTBa 00y4eHus :

- KOMITBIOTEP C YCTPOMCTBOM IPOU3BENICHUS 3BYKAQ;
- IPUHTED;

- MyJIETUMEINA-IIPOEKTOP;

- DKpaH

3.2 UudopmannonHoe odecneueHne oOy4denusi. IlepeyeHb peKoOMeHIyeMbIX

yueOHbIX u3aanuil, UHTepHeT-pecypcoB, JONMOJTHUTEIbHOH JJUTEPATYPbI

1. ApunorenoBa WM.B. Xumwus: yuyeOHMK W TPAKTUKYM JJIsi  CPEIHETO

npodeccruonanbHoro o6pazoBanus/U.B.Adunorenona,/I.B.badkos,B.A.IlonkoB — 2e¢
u3a.,-uctp. M gomn.- MockBa: UzmarensctBo FOpaitt, 2025. - 291c Pexum npocryna:
https://urait.ru/viewer/himiya-513807#page/5

2. KonctutyunonnsiMu 3akoHamu P® o mnompaBkax k Kouctutymum PO or

30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // 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, ot 07.06.2013 Ne 120-®3, or 02.07.2013 Ne 170-®3, or
23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne

4. ©3, o1 03.02.2014 Ne 15-D3, ot 05.05.2014 Ne 84- ®3, o1 27.05.2014 Ne 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 (denepanpHblii IEeHTP WHGHOPMALIMOHHO-
oOpazoBarenbHbIX pecypcoB — DLIUOP).
2. http://www.window.edu.ru (EnuHoe OkHO aocTyma K 00pa3oBaTeIbHBIM

pecypcam MHTepHETA 1O XUMUH )
3. https://resh.edu.ru_(Poccuiickas 3J1eKTpOHHAS MIKOJIA)

J]OHOJIHI/ITCJILHBIQ HCTOYHHUKH

1.Pocun U.B., Xumus.YueOHUK U 3aJJa4HUK JJIs CpeIHero MpodheCCHOHAIBHOTO
obpazoBanus/ U.B.Pocun,JI./].Tomuna, C.H.ConoBbeB - MockBa: 3naTenbcTBO

FOpaiit, 2025. - 420c
Pexxum nocryma: https://urait.ru/viewer/himiya-uchebnik-i-zadachnik-

512022#page/5
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KOHTPOJIb

U OLEHKA

OBIIEOBPA3OBATEJIBHOM JUCHOUIIJIAHBI

PE3YJbBTATOB

OCBOEHUA

KoHTponb u oueHka pe3yJdbTaTOB OCBOEHHUSI 00I11e00pa3oBaTesbHON

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 NUCHUILIMHAPHBIC PC3YJIIbTAThI, HAIIPABJICHHBIC

Ha (QopMHpOBaHUE OOIIUMX U MPOPECCHOHATBHBIX KOMIETEHIIMA MO pas3aenam

U TEMaM COJIepKaHusl yueOHOTO MaTepHaia.

Oomas / Pa3znen / Tema THI oIleHOYHBIX
npogeccuoHaIbHAA MepOonpUATHH
KOMIIEeTEeHIN S

OK 01 Tema 1.1 Tema 1.2 Tema 3.1, Tema 3.2

OK 02 Tema 1.2 Tema 3.2 TectupoBanue

OK 01 Tema 1.2, Tema 3.1, Tema 4.1, Tema 4.2, BrinosiHeHUE MPakTHYECKUX
Tema 4.3, Tema5.1 ,Tema 6.1 3aJaHuH

OK 02 Tema 1.2 , Tema 4.2, Tema 4.3, Tema5.1,
Tema 6.1

OK 04 Tema 4.2, Tema 4.3,

OK 07 Tema 6.1, Tema 7.1

OK 01 Tema 1.1, Tema 2.1, Tema 2.2, Tema 3.1, | Pemenue 3amau
Tema 3.2, Tema 4.1, Tema 4.2, Tema 6.1

OK 02 Tema 3.2, Tema 4.2, Tema 6.1

OK 04 Tema 2.1, Tema 2.2, Tema 4.2,

OK 07 Tema 6.1

OK 1,0K 2, OK 4, Tema 7.1 Brmonneenne w 3ammrTa
OK 07, TIK 4.3 KelcoB
OK 1,0K 2, OK 4, Pasnen 1 Paszmen 2 Pasgen 3 Pasmen 4, | duddepenuupoBaHHbIil
[IK 4.3 Pasnen 5 Pazgen 6 3a4er
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