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1. ObBLIASA XAPAKTEPUCTHKA PABOYEW ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU JUCHUIIVIMHBI « XUMMU S»

1.1. Mecto aucuunimusl B ctpykrype OII CITIO

OO6meobpa3oBaTenbHas  AUCHUILIIUHA «XUMUS»  ABIAETCS  00sA3aTeIbHOW  YacThIO
0011e00pa3oBaTeNIHPHOTO UKJIA 00pa3oBaTebHONU Tporpammbl B cootBeTcTBUU ¢ OT'OC CIIO
no cneruanbHocTh 38.02.06 «PUHAHCHD.

1.2. llesan 1 nu1aHMpyeMble pe3yabTAaThl 0CBOCHHS U CHUIITHHBI
1.2.1.Henuu 3agaun AMCHUATIHHBI

Copep:xanre TporpaMMbl 00IIE00pa30BaTENbHON TUCIUIUIMHBI «XHUMHS HAMpaBICHO
Ha JIOCTHIKCHUE CIEAYIONINX IeJIei:

(hopMUpOBaHHE CHUCTEMBbI XMMHYECKHX 3HAHWN KaK Ba)KHEUIEH COCTaBISIONICH
€CTECTBCHHO-HAYYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOW JIEKAT KIIIOYEBBIE TITOHSATHUSA,
(yHIaMeHTanbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHUE W TIOHHMAaHUE
CYIIHOCTH JOCTYITHBIX 0000IIIEHNI MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
MX Pa3sBUTHUSL ¥ CTAHOBIICHHUS;

dbopMupoBaHHEe W pa3BUTHE TPEICTABICHUA O HAYYHBIX METOAAaX IO3HAHUSA
BEIIECTB U XUMUYECKUX PEAKIIHI, HEOOXOAUMBIX I IPUOOPETEHUS YMEHUI OpUEHTUPOBATHCS
B MHUpPE BEIIECTB W XUMHUYECKHUX SIBIICHUN, UMEIOIIUX MECTO B IMPHUPOJE, B MPAKTHUYECCKON W
IOBCE/IHEBHOM JKU3HH,

pa3BUTHE YMEHHUU M CIIOCOOOB NEATEIBHOCTH, CBSI3aHHBIX C HAOJIOEHUEM U
00BSICHEHNEM XMMHYECKOTO HKCIIEPUMEHTa, COOMI0IEHUEM MPaBHII 0€30MacHOro OOpalieHus ¢
BEII[ECTBAMH.

3agaun IMCHUIIMHBI:

1) chopmupoBaTh TOHMMAHUE 3aKOHOMEPHOCTEH TMPOTEKAHUS  XUMHUYECKHUX
MIPOLIECCOB U SBJICHUI B OKPYKAIOILIEH Cpelie, a TAKKE UX CBSI3b C LEJIOCTHONW HayYHOU KapTUHOU
MHUpa ¥ IPYTUMH €CTECTBEHHBIMHU HayKaMu;

2) pa3BUTh YMEHUS COCTaBIATH (POPMYIbl HEOPTaHUYECKUX U OPTaHMYECKUX
BEIIIECTB, YPAaBHEHUS XUMHUYECKUX pEaKlIHui, OOBIACHATH WX CMBICI, HWHTEPIPETUPOBATH
pe3yabTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKU MPOBEICHUS MPOCTEUIIINX XUMHYECKUX
9KCIIEPUMEHTANBHBIX HCCIIEJIOBaHUI € COOJIOJCHHEM TMpaBuil 0Oe30MmacHOro oOpalieHus ¢
BEI[ECTBAMHU U J1a00PaTOPHBIM 000PYIOBAHHEM;

4) pa3BUTh YMEHHUS HAXOJUTh, AHAIM3UPOBATH M UCIOJIB30BaTh HH(OPMAIIHIO
XUMUYECKOTO XapakTepa M3 pPa3IudHbIX HH(GOPMAIIMOHHBIX HCTOYHUKOB, BKJIIOYAs y4E€OHYIO
JUTEpaTypy, HaydHbIEe MyOTUKAIIMU 1 UHTEPHET-PECYPCHI;

5) chopMupoBaTh YMEHHUSI MPOTHO3UPOBATH IMOCIEACTBUS CBOCH MAESITEIBHOCTH U
XUMHYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIIECCOB, YUYUTHIBAS BO3MOXKHBIC
9KOJIOTUYECKHUE U COIMATbHBIC BO3JCHCTBUS;

6) chopMUpOBaTh TOHMMAaHWE 3HAYUMOCTH JOCTHKCHHM XMMHYECKON HAyKu H
TEXHOJOTHH JUIS Pa3BUTHS COIUAIBHONH W TPOM3BOJCTBCHHON Cdep ¢ yMCHHEM INPUBOJIUTH
IpUMEPBI UX IPUMEHEHHSI B PA3TUYHBIX chepax KU3HU.



1.2.2. [InanupyemMsble pe3yJbTaThl 0CBOCHHS 00pa3oBaTebHON JucHUILIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO
Oco060¢ 3HaYCHNE AUCHTUILIMHA uMeeT mpu popmupoanuu u pa3Butuu OK u T1K.

Kon
HauMeHOBaHHe
(popmupyembIx
KOMIIeTeHIUii

H H.]'IaHI/IpyeMLIe PE3yJabTAaThl 0CBOCHUA NUCHMUIIIMHBbI

Oo0mue

I[]/ICIII/II[J'[I/IHapHLIe

OK 01. Beibupats
CIIOCOOBI PeLICHUS
3amay
npodeccronanbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

JInYyHOCTHBIE Pe3yJabTATHI JOJIKHBI 0TPAKATH B YACTH:
TPY/I0BOT0 BOCITUTAHMSA:

TOTOBHOCTh K TPYydy, OCO3HAHHE IICHHOCTH MacCTepCTBa,
TPYIOITIO0HE;

TOTOBHOCTh K aKTUBHOM JEATETHLHOCTH TEXHOJIOTHYECKOW WU
COLIMAJIBHOM HAIpaBJICHHOCTH, CIOCOOHOCTh MHUIMHPOBATD,

IJIAaHUPOBATh U CAMOCTOSATENIbHO  BBIMOJHATH  TaKyIO
JIESITEIIbHOCTD;

UHTEpEC K pasnu4yHbiM  cepaM  TpodecCHOHATHHON
JIESITEIbHOCTH.

MetanpeamMeTHble  pe3yJbTaThl  JOJKHbI  OTPAKATH:
OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU
MO3HABATEJIbHBIMU 1eHCTBUAMM:

a) 0a3oBble JIOrH4YecKue AeiicTBUS:

CaMOCTOSITEILHO  (OPMYJUPOBAaTH M aKTyaJIH3UpPOBATh

npo0IeMy, paccMaTpHUBaTh €€ BCECTOPOHHE;

YCTaHaBJIMBATb CyH_IeCTBeHHBIfI IMPU3HAK WM OCHOBAHHUA IJIA
CpaBHEHHUS, KJIaCCU(PUKAIIMHA U 000OITICHUS;

OonpeaAC/IAATL HEJIN ACATCIBHOCTHU, 3aJaBaTb IMapaMCTpbl U
KPUTEPHH WX JOCTIKEHHUS,

BBISBJISATH 3aKOHOMCPHOCTHU u IMPOTHUBOPCUUA B
paccMaTpruBaACMBbIX ABJICHUAX,

BHOCHUTH KOPPCKTHUBBI B JACATCIIbHOCTD, OLICHUBATHb
COOTBETCTBUEC  PE€3YyJIbTaTOB LECJIAM, OLCHUMBATbL PHUCKHU

HOCJIEACTBUN IEITEIbHOCTH.
0) 0a30BbIe HCCIEA0BATENbCKHE TeHCTBUSI:
BJIaJICTh HABBIKAMHU Y4COHO-UCCICA0OBATEIBCKON U MPOSKTHOM

JucHuNInHAPHBIE Pe3yJIbTAThI I0/LKHBI OTPAkKATh:

IIP6 01. chopMHUpPOBAHHOCTH MPEJACTABICHUN: O XUMHYECKOU
COCTaBIISIFOIIEH ©CTECTBEHHOHAYYHOH KApTUHBI MHpa, POIHU
XUMHH B TIO3HAHUU SBJICHUM MPHUPOAbI, B (OPMHUPOBAHUU
MBIIUICHUSI W KYJbTypbl JUYHOCTH, €€ (YHKIHMOHAIBHON
IPaMOTHOCTH, HEOOXOIUMOM Uil pellleHus] MPaKTUYECKUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

IIP6 02. BiageHue cUCTEMOW XMMHUYECKUX 3HAHMM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraOLIUe MOHATUS (XUMUYECKUIN DIIEMEHT,
aToOM, DJIGKTPOHHAsE 000JOYKa atoma, S-, p-, d-dIIEKTPOHHBIE
opburtanu aTOMOB, WOH, MoJIeKyJIa, BaJICHTHOCT,
ANEKTPOOTPHUIIATEILHOCTh, CTEMEeHb OKHUCIICHUS, XWUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA 00BEM, yTIepOAHbII
ckener, (yHKIMOHAIbHAS TpyIa, pagukaig, H30Mepus,
M30Mepbl, TOMOJIOTUYECKHUI psl, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJI- W a30TCOJIEpKAIINe COSAMHECHUS, OHOIOTUYCCKU
aKTHBHBIC BemecTBa (yTJEBOIBI, JKUPBI, OEIKH), MOHOMED,
MOJIMMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIE
COEIMHEHMS, KpHUCTAJUIMYEeCKash pelIeTKa, THUMbl XHUMHUYECKHUX

peaKuHﬁ (OKHCHI/ITCHBHO-BOCCTaHOBI/ITeHBHBIG, 9K30-1
SHJOTEPMUUYECKHE, pEaKIMd HOHHOTO OOMeHa), pacTBOD,
OJICKTPOJIUTHI, HE3JICKTPOJINTHI, SJICKTPOJIUTHYICCKAA
IMCCOIMAIUSl,  OKUCIUTENIb,  BOCCTAHOBHUTENb,  CKOPOCTb

XUMUYECKOM peaklnh, XUMHUYECKOE pPaBHOBECHUE), TEOPUU W
3aKOHBI (TEOPHS XUMUYECKOTO CTPOCHHS OPTaHUYECKUX BEIIECTB
A.M. bytnepoBa, Teopus DIICKTPOJUTHYSCKON IUCCOIHAIINH,




JeSITeTIbHOCTH, HABBIKAMU pa3pelieHust poodiiem;

BBISABIIATH MIPUYUHHO-CIIEACTBEHHBIE CBA3U u
aKTyaJu3UpOBaTh 3a/a4dy, BBIABUTATh TMIIOTE3Yy €€ PELICHHUs,
HaXxOIWUTb  apryMeHThl i1  J0Ka3aTelbCTBA  CBOMX
YTBEPKICHUM, 3aaBaTh IapaMeTPbl U KPUTEPUH PEILLECHUS;
aHaJU3MpOBATh IIOJyYEHHBIE B XOAE pEIICHUS 3a7a4d
pe3yibTaThl, KPUTHUYECKH OLICHMBAaTh HX JOCTOBEPHOCT,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

yMETb  IEPEHOCUTh 3HAHHUSA B  IIO3HABATEIBHYIO U
MPAaKTUYECKYIO 00JIACTH KU3HEAEATEIBHOCTH.

nepuoanueckuil 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMMHHU,
(aKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX, COCTAaBE, MOJTYYCHUH U
0€30I1aCHOM HCIOJIb30BAHUN BAXXHEUIIMX HEOPraHUYECKUuX MU
OpPraHMYECKUX BEUIECTB B OBITY U NMPAKTUYECKOW NEATEIbHOCTU
YEIJI0BEKA;

IIP6 03. chopMupOBaHHOCTH YMEHHUI BBISBIATH XapaKTEpHbIE
NIPU3HAKA W B3aUMOCBA3b W3YYECHHBIX IIOHATHH, NPUMEHATH
COOTBETCTBYIOIINE MOHATHUS IPU ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHWYECKUX M OPraHUYECKUX BEUIECTB M UX NPEBPAILLCHUN;
BBISIBJISITH B3aMMOCBSI3b XMMHUYECKMX 3HAaHUM C MOHATHSIMH U
IIPEICTABICHUSMU IPYTMX €CTECTBCHHOHAYUYHBIX IIPEIMETOB;
IIP6 04. chopmupoBaHHOCTE  YMEHHH  HCHOJIB30BATh
HAaUMEHOBAHMS XMMHMYECKHX COCAWHECHHH MEXKIyHAPOIHOTO
COI03a TEOPETUYECKOM W INPUKIAJHON XMMHUH M TPUBHAJIBHBIC
Ha3BaHUs Ba)KHEHIIMX BEUIECTB (3TUIJIEH, alleTWIEH, INIMLEPHUH,
¢benon, Qopmanbrerus, ykCycHas KUCIOTa, TJIMIUH, YTapHbIHA
ra3, yrjeKUCIbIA ra3, aMMHUaK, raileHas HM3BeCTb, HerameHas
U3BECTh, NHTHEBAs COJA U JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHWYECKUX M  OPraHMYeCKHX BEINECTB, YpPaBHEHUS
XMUMHUYECKHX pEaKUui, OOBACHATh WX CMBICH; HOATBEPKIATh
XapaKTepHbIE XMMHUYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOIIIMMHU 3KCIEPUMEHTaMHU U 3alMCSIMHM ypaBHEHUI
XUMHUYECKUX PEAKIIUH;

IIP6 05. cdhopMUPOBAHHOCTHP YMEHUH  yCTaHABIUBATh
MIPUHAJUJIEKHOCTh U3YyUYEHHBIX HEOPTaHWYECKUX U OPraHHMYeCKUX
BEILIECTB K OIPEJIEIECHHBIM KijlaccaM W TpyNNaM COEAUHEHMH,
XapakTepu30BaTh WX COCTaB M  BaXXHEWIIME CBOWCTBA;
OTIpeNIeNIATh BUJBl XMMUYECKHX CBsi3ed (KOBaJIeHTHas, MOHHas,
MeTaJyin4yeckas, BOJAOPOAHAs ), TUIIbI KPUCTAIUTMUECKUX PEIIETOK
BEIIECTB; KJIacCu(UIMPOBATh XUMUYECKHE PEAKIINY;

IIP6 07. chopMUpPOBAHHOCTH YMEHHMM HPOBOAUTH PacyeThl IO
XMUMHUYECKHM (OpMyJIaM U YPaBHEHUSIM XUMHUECKUX PEAKLHUH C




UCTOJBb30BaHUEM (U3NYECKUX BEJIWYHMH, XapaKTEPU3YIOMIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, oOBeMa
(HOpMalIbHBIE ~ yCIIOBHMSI)  Ta30B, KOJIMYECTBAa  BELIECTBA,
UCIOJb30BAaTh CUCTEMHbIE XMMHWYECKHE 3HAHUS Ul HPUHATHS
pelIeHnii B KOHKPETHBIX XU3HEHHBIX CUTYyalUsiX, CBA3aHHBIX C

BCIICCTBAMH U UX MIPUMCHCHUCM.

OK 02. Hcnonb3oBaTh
COBpPEMECHHBIC
CpeAcTBa IOUCKA,
aHam3a u
HMHTEPIIPETAINH
uHdopMaIuu u
nH(pOPMAIMOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 33144
npodeccuoHanTbHON
JeSTEIIbHOCTH

JIM4HOCTHBIE Pe3yabTaThl A0JKHBI OTPAKATH B YACTH:
IHEeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKd M OOIIECTBEHHOM
NPaKTUKH, OCHOBAHHOTO HAa  Juasore KYJIBTYP,
CIOCOOCTBYIOIIETO ~ OCO3HAaHMIO  CBOETO  MecTa B
MOJUKYJIBTYPHOM MHUDE;

COBEpPILICHCTBOBAHHE S3bIKOBOW M YUTATEIBCKOW KYJBTYDBI
KaK CpeACTBa B3aMMOJACUCTBUS MEXIY JIIOJbMH U MO3HAHUS
MHpa.

MeTtanpeaMeTHble  Pe3yJabTaThl  JAOJKHBI
OBaajenne YHHBepCAJIbLHbIMHI
NMO3HABATEJILHBIMM el CTBUSIMU:

B) padora ¢ ungopmanueii:

BJIaJIETh HAaBBIKAMU MOJIY4YEeHUS MH(POPMAIIUN U3 UCTOYHHUKOB
pPa3HBIX THIIOB, CaMOCTOSITENIbHO OCYNIECTBIATh IOWCK,
aHalu3, CUCTEMATH3alMI0 M HMHTEPIPEeTaluio HHPOpMauu
Pa3ITUYHBIX BUIOB U OPM TPEICTABICHNUS;

co3/laBaTh TEKCThl B pa3IMuYHBIX (opMatax C ydeToM
Ha3Ha4YeHUs MH(pOpManuy W IEeNeBOH ayAWTOPHH, BHIOHpas
ONTUMAIIbHYIO (DOPMY MPEICTABICHHS U BU3yaJIH3alNHL;
OLICHUBATh JIOCTOBEPHOCTH, JIETUHTUMHOCTh MH(OpPMALIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPAIbHO-ITUYECKHUM HOpMaM;
BJIJICTh HABBIKAMHU PACIIO3HABAHUS M 3aIIWTHI MH(OpMALNH,
MH(POPMALIMOHHOM 6€30MacHOCTH JTMYHOCTH.

0TPaXKATh:
Y4eOHBbIMHU

JAucuumiimHapHble (MpeAMeTHbIE) Pe3yJbTAThl M JOJKHBI
0TPaXKaTh:

IIP6 06. BiageHNE OCHOBHBIMU METOJAMHU HAYYHOI'O MO3HAHUS
BEIIECTB M XWMHUYECKUX SIBICHUN (HaOIIOJeHHe, HU3MepeHue,
9KCIIEPUMEHT, MOJIETIMPOBAHUE);

IIP6 07. chopMHUPOBAHHOCTh YMEHHUH MPOBOAWTH PACUYEThI IO
XUMHYECKUM (DOopMysaM U ypaBHEHUSM XHUMHUYECKUX PEAKIUN C
WCIOJIb30BaHUEM (PU3MYECKUX BEJIMYUH, XapaKTePU3YIOIINX
BEIIECTBA C KOJHMYECTBEHHOH CTOPOHBI: MaccChl, oOBeMa
(HOpMallbHBIE  yCNIOBHSI)  Ta30B, KOJIMYECTBA  BEUIECTBA,
WCIIOJIb30BAaTh CHUCTEMHbIC XUMHUYECKHUE 3HAHUS JJIA MPUHATUS
pelIeHni B KOHKPETHBIX XU3HEHHBIX CUTYalUsiX, CBA3AHHBIX C
BEILIECTBAMU U MX MPUMEHEHUEM,;

IMP6 08. cdopMUPOBAHHOCT, YMEHHMHA IUIAHUPOBATh U
BBIMIOJIHATH ~ XUMHUYECKHM  OKCIEpUMEHT  (TpeBpallleHUs
OpPraHMYECKUX BEIECTB MPU HArpeBaHHUH, MOJyUYEHUE STUIICHA U
M3YUYEHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIMU Ha ajlbJCTUIbI,
Kpaxmall, YKCYCHYIO KHUCIOTY; JeHaTrypauus OelKOB IpHu
HarpeBaHWH, I[BETHHIE PEAKIHUU OENKOB; IMPOBOAWTH PEAKIIUU
WOHHOTO OOMEHa, OmNpeneNsTh Ccpeday BOIHBIX pPacTBOPOB,
KayeCTBEHHbIE pEaKIMU Ha cynbdar-, kapOOHAT- U XIIOPHI-
AQHUOHBI, HAa KAaTHOH aMMOHUS; pellaTh SKCHEepHUMEHTaIbHbIE
3aiauu 1o TemaM "Metaiel" 1 "Hemeramibl") B COOTBETCTBUH C
MpaBUJiaMd ~ TEXHUKH OE€30MAaCHOCTH TIPU  OOpalleHHH ¢
BEIIECTBAMHU U JIa0OpPaTOPHBIM O00OPYIOBAaHUEM; IPEACTABIATH
pe3ynbTaThl XMMHUYECKOTOo JKclepuMeHTa B ¢GopMe 3amucu
YPaBHEHUH COOTBETCTBYIOIIMX pEaKIUi ¥ (OpMYIHMPOBATH




BbIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB,

IMP6 09. cdhopMupoBaHHOCTH YMEHHS  aHAJU3UPOBATH
XUMHAYECKYI0 ~ MHPOpPMALMIO, TOIy4aeMyl M3  pa3HbIX
HWCTOYHHUKOB (CPEACTB MaccOBOW MH(pOpManuu, ceTh HTepHeT u
Jpyrue).

OK 04. Db dexTuBHO

JIMYHOCTHBIE pPe3yJabTaThl JOJ/KHBI OTPAXKATD B YaCTH:

JAucnunianHapHubie (MpeaAMeTHbIE) Pe3yJbTATbl M JA0JKHbBI

B3aUMOJICCTBOBATh U | IPAKIAHCKOI0 BOCIIUTAHUA: 0TPakKATh:
pabortath B TOTOBHOCTh BECTH COBMECTHYIO JesATeabHOCTh B mHTepecax | [IP6  08. cdopMupoBaHHOCTP yMEHMH IUIAaHUPOBATh U
KOJIJICKTHBE U Ipa)JIaHCKOTO OOIIECTBA; BBIIIOJIHATH XAMUYCCKHUMN AKCIIEPUMEHT (npeBpareHus
KOMaH/Ie YMEHHME B3aMMOJECHCTBOBATh C COLIMATbHBIMUA MHCTUTYTAMHU B | OPraHUYECKUX BEUIESCTB MPHU HArpEeBaHUU, MOJIYUYECHHUE STUIICHA U
COOTBETCTBUU C UX (PYHKIMSIMU U HAa3HAYCHUEM. M3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMU Ha aJbJCTUIbI,
MeTanpeaMeTHble pe3yJabTaThl J0JKHBI OTPAXKATD: KpaxMajl, YKCYCHYI KHCJIOTY; JIeHaTypamusi OCJIIKOB TIpH
OBilajleHHe  YHUBEpPCAJbHBIMH  KOMMYHUKATHBHBIMH | HATPEBAHWH, [BETHHIC PEAKIUU OCIKOB; MPOBOAHWTH PEAKIIUU
JeHCTBHUSIMHU: HOHHOTO OOMEHa, ONpEeNesATh Cpeay BOAHBIX PAcTBOPOB,
0) coBMecTHas 1eSITeJIbHOCTD: KaueCTBEHHBIC peakluuu Ha cylnbdar-, kapOoHAT- W XJIOPHJ-
MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOMW U | aHMOHBI, Ha KaTHOH aMMOHMS; pellaTh 3KCIEPUMEHTAJIbHbBIC
WHAWBUIYATBHON pabOTHI; 3aga4u 1o TemMam "Metamibl" u "Hemeramber") B COOTBETCTBUU C
MPUHUMATh menau COBMECTHOH JEATeTLHOCTH, | IPaBUJIaMU  TEXHHKH OC€30MacCHOCTH TpHU  OOpallleHuu ¢
OpPraHW30BBIBATH W KOOPJIWHUPOBATH JCHCTBUS TIO €€ | BEIIECTBAMHU M JIA0OPATOPHBIM OOOPYJAOBAaHUEM; MPEACTABIATH
JIOCTYDKCHHIO: COCTaBIISATh IUIAH JEHCTBHM, paCIpeAesiaTh | Pe3yJbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (QopMe 3arucu
pPOJU C Y4EeTOM MHEHUI YYaCTHHKOB OOCYXJAaTh PE3yJIbTAThl | YPABHEHH COOTBETCTBYIOIIMX peakiuii u (GopMyIupoBaTh
COBMECTHOM PabOTHI. BBIBOJIbI HA OCHOBE 3THX PE3yJIbTaTOB.
OBaanenue YHHMBEPCAJbHbIMH peryJ IS TUBHbIMH
JeHCTBUSIMH:
r) NPpUHATHE ce0s M APYTUX JIdei:
MPUHUMATh MOTHBBI W apPryMEHTHl APYTUX JIOJIe NpHu
aHaJIU3€ PE3yIbTaTOB ESTEIILHOCTH;
MPU3HaBaTh CBOE MPABO U MPaBO JAPYTHX JIIOJCH Ha OMNOKH;
pa3BHUBAaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUU JIPYTOro
JenoBeKa.
OK 07. JINYHOCTHBIE Pe3yJIbTAThI 0JKHBI OTPAKATH B YACTH: JAucuumiimHapHble (MpeAMeTHbIE) Pe3yJbTAThl M JOJKHBI
CopeicTBOBaTh KO0JIOrMYeCKOro BOCIIUTAHMSA: OTPAXKATH:
COXPaHECHHUIO c(hopMHPOBAHHOCTH JKOJIOTHYECKOil KyabTyphl, nonuManue | IIP6 01. chopMUpPOBAHHOCTh MPEACTABIACHUM: O XHMHYECKOM




OKpYKarolleu Cpebl,
pecypcocOepekeHHIO,
MPUMEHSTH 3HAHUS 00
W3MEHEHUHU KIIuMaTa,
TIPUHIIHAITBI
OEpEKITUBOTO
MIPOU3BOJICTBA,

3¢ dexTuBHO
JIEACTBOBATH B
YpE3BBIYANHBIX
CUTYaIUAX

BIIMAAHUA COUAJIBHO-3KOHOMUWYECCKUX nmponeccoB Ha
COCTOSIHME TPUPOJHON M COLMAIBHON Cpelbl, OCO3HAHHE
r7100aTBbHOTO XapaKTepa SKOJOTHICCKUX MPOOIIeM;
IJIAHUPOBAHUE M OCYIIECTBIICHUE JIEUCTBUI B OKPYKAIOIIEH
Cpele Ha OCHOBE 3HAHUA LeJed YCTOMYHMBOIO PAa3BUTHUSA
YeJI0BEYECTBA;
AKTHUBHOC HCTIpUATUC
OKpYXKalolleil cpee;
YMEHHE IMPOrHO3UPOBATh HEOJIAroNPHUITHBIE 3KOJIOTMYECKHE
MOCJIE/ICTBHS IPEANPUHUMAEMBIX JEHUCTBUN, NMPEJOTBPAILATH
Hux.

MeTanpeameTHblie pe3yabTaThl J0JIKHbI 0TPAXKATh:

JEUCTBUM, TNPHUHOCIUIUX  Bpe.

Osaanenue YHHBEPCAJIbLHBIMH Y4eOHbIMH
MO3HABATEJbHBIMH AeHCTBUSIMH:

B) padoTta ¢ nHopManmei:

UCIIOJIb30BaTh cpeicTBa MH(POPMALIMOHHBIX u
KOMMYHMKAIIMOHHBIX TEXHOJIOIMH B PEIIEHUH KOIHUTHUBHBIX,
KOMMYHUKaTHUBHBIX M OpraHU3alMOHHBIX  3aJa4 ¢
coOmoieHueM  TpeOOBaHUII ~ IPrOHOMHKH, TEXHUKHU

0€301acHOCTH, THUTHEHBI, PEeCypcoCcOepeKeHHsI, MMPABOBbIX WU
ATUYCCKUX HOPM, HOpM MH(POPMAIIMOHHON 0€30IaCcHOCTH.

COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOM KapTHUHBI MHUpa, pOJIU
XUMHH B TIO3HAHUU SBJICHUM MPHUPOABI, B (OPMHUPOBAHUU
MBIIIJICHUSI W KYJbTypbl JUYHOCTH, €€ (YHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOIUMOM JUIsl pellieHus] MPaKTUYECKUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cpejie;

IIP6 10. cdopMuUpOBaHHOCTH YMEHHH COONIOAATH MpaBHUIIa
9KOJIOTMUYECKHU 11eJIeCO00pa3HOro MoBeJAeHHs B OBITY U TPYAOBOM
NESATEIbHOCTH B 1IEJIAX COXpPaHEHUsI CBOEr0 3JI0pPOBbS U
OKpYKalolllel MPUPOJHON CpeAbl, YYUTHIBATh OINACHOCTh
BO3JICUCTBUSl HA >KUBBIE OpPraHU3MbI OIPEICICHHBIX BEIECTB,
MOHUMAsi CMBICJ  TOKa3aTenss NpeAebHONM  JOMYyCTUMOM
KOHIIEHTpALUU.

[IK 2.1. OcymecTBasTh
pacdeToB  (HHAHCOBO-
cOOp, MOHHTOPUHT U
00paboTKa MaHHBIX IS
MIPOBEICHUS
SKOHOMHYECKHUX
nokasarejiei
OpraHu3aIuu

- cOop u 00pabOTKM MCXOMHBIX MAHHBIX MJIsI COCTaBJICHUS
MPOEKTOB (PMHAHCOBO-XO3SHUCTBEHHOM, MPOU3BOJICTBEHHON U
KOMMEpYECKOH NeSATeTLHOCTH (6u3HEC-TUTAHOB)
OpraHu3aIuy;

BBITIOJTHEHHSI PACYETOB IO MAaTepUANbHBIM, TPYAOBBIM U
(UHAHCOBBIM 3aTpaTaM, HEOOXOTUMBIX ISl TPOU3BOJCTBA U
peai3allid  BBITYCKA€MOM MPOAYKIIUH, OCBOCHHUS HOBBIX
BUJIOB MPOIYKIIUH, IIPOU3BOJAUMBIX yCIIYT;

- MOATOTOBKA MUCXOJHBIX JAHHBIX I IPOBEICHUS PacyeTOB U
aHaMM3a DOKOHOMHYECKUX U (UHAHCOBO-PKOHOMHYECKHX
roKa3aTenen, XapaKTepU3yIOIINX JeSITeNIbHOCTD
OpraHu3aIny;

- TEXHOJIOTHYECKHUE U OPTaHU3AIMOHHO-YKOHOMUYECKHE YCITOBUS
MIPOU3BOJICTBA B COOTBETCTBUU C OTPACJICBOM HAMpPaBIEHHOCTHIO
NEeSATeTLHOCTH OPTaHU3alluH;

- HpI/IMCHCHI/Ie HOpM npaBa IJId  OLICHHUBAHUA HOCJIGIICTBI/IP'I
OBITOBOH M MIPOM3BOJICTBEHHOM JIEATEILHOCTH YeJIOBEKA.




MOHHTOPHHTA U3MEHEHHS JAHHBIX /ISl IPOBEJICHUS PacyCTOB
(bUHAHCOBO-DKOHOMUYECKHUX MOKa3aTeNlei opraHu3auu

- COCTaBJECHHE TPOEKTOB  (PHUHAHCOBO-XO3SHCTBEHHOM,
MIPOU3BOCTBEHHON U KOMMEPUYECKOMN NeATeIbHOCTH (On3HeC-
IUIAHOB) OpPTraHU3ALINY;

- OCyIEeCTBJICHHE (PUHAHCOBO-3KOHOMHYECKOIO aHajIu3a
XO34AMCTBEHHOW  JIEATEJBHOCTA  OpraHM3alMl U €€
MoJipa3/ielieHuH, BhISIBIIEHUE PE3ePBOB IPOU3BO/ICTBA;

- pa3paboTka Mep MO OOECIEeYCHHIO pEeXHMa DKOHOMUH,
MOBBIIICHUIO peHTadeIbHOCTH IIPOU3BO/ICTBA,
KOHKYPEHTOCTIOCOOHOCTH BBITTyCKaeMou MPOIYKITHH,
MIPOU3BOUTENILHOCTH TPY/a;

- ONTUMAIBHOE UCIOJIB30BaHUE MATEPUATBHBIX, TPYIOBBIX U
(UHAHCOBBIX PECYPCOB OpraHU3alUY;

- TOpuMeHeHHWe HWH(DOPMAIMOHHBIX  TEXHOJOTHA s
00pabOTKH IKOHOMHYECKUX JIaHHBIX;

- aHaNU3 PE3yJIbTaTOB PAacyeTOB (PMHAHCOBO-IKOHOMHUYECKHUX
nokasaresneil 1 000CHOBaHUE TOJYYEHHBIX BHIBOJIOB;

- TpeUIaraTh OpPraHU3aIMOHHO-YIIPABICHYECKUE PEIICHUS,
KOTOpBIE€ MOTYT IMPHUBECTH K IOBBIIIEHUIO 3KOHOMHYECKON
3¢ (HEeKTUBHOCTH IeATETHHOCTH OPTaHU3AIINY;

- HCIIOJIb30BaHHE AaBTOMATHU3MPOBAHHBIX cCHCTEM cbOopa u
00pabOTKK HIKOHOMHYECKON HH(POPMALINY;

- coOuparb W  aHaJIU3UPOBATh HUCXOAHBIE  JIAaHHbBIE,
HEOoOXOMUMBIC ISl pacyeTa YKOHOMHUYECKUX U (PHHAHCOBO-
YKOHOMHUYECCKUX MOKa3aTeNeH, XapaKTePU3YIOIIIX
JIESITEIbHOCTh OPraHU3aluU
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2. CTPYKTYPA Y COJAEP) KAHUE OBIIEOBPA3OBATEJIbHOM IUCIHUATILIMHBI

2.1. O0beM IMCHUIJIMHBI M BHIbl Y4e0OHOI 1eITeJIbHOCTH

Bup y4e6Hoii paboThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUIINHBI 78
B T.4..

OcHoBHOe coep:KkaHue 72
BT. 4.:

TEOpeTHYecKoe 00yUeHue 37
IPAKTUYECKUE 3aHATUSA 35
IIpogeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (CoiepKaHue 6
MPHUKJIATHOT0 MOAYJIs)

BT. Y..

TEOpeTH4YecKoe 00y4YeHue 2
IPAKTUYECKHUE 3aHATHSA 4

IIpome:xxyTounasi arrectanusi (1ugdepeHIMPOBAHHBII 3a4eT)

11




2.2. TemaTn4yecKuil IJIAH M COJePKAHUE TUCHUILINHBI

HaunmenoBanue
pa3aeoB U TeEM

Coaepxanue yueOHOro Matepuasa (0CHOBHOe U NpogecCHOHATBHO OPHMEHTHPOBAHHOE),
J1a00paTOpHbIe M NPAKTHYeCKHe 3AHATHS, IPUKJIAIHOH MO1Y./Ib

O0LéM
4acoB

®opmupyemble
KOMIIETEHIIUH

1

2

4

Conep:xanue y4e0OHOIr0 MaTepuaJia

64

Pa3znen 1. TeopeTuueckue 0CHOBBI XUMUM

16

Tema 1.1.
OcHOBHBIE
XAMUYECKHE TTOHATHS
W 3aKOHBI, CTPOCHHUE
aTOMOB  XMMHYECKHX
9JIEMEHTOB

Coaep:xkaHue y4eOHOr0 MaTepHaja

XUMHUYECKUH JIeMEHT. ATOM. SIapo aToma, U30TOIBI. DJIEKTPOHHAST 000JI0YKa. DHEPTeTUUECKUE
YpOBHH, TIOJYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- smeMeHThl. OCOOCHHOCTH pachpeeIeHUs
3JICKTPOHOB TIO OPOMTAISIM B aTOMax JJIEMEHTOB MEPBBIX YETHIPEX IMEPUOAOB. DICKTPOHHAS
KoH(urypais aroMoB. OCHOBHBIE XUMUYECKUE 3aKOHBI

IIpakTHYecKHe 3aHATHS

[Ipaktuueckass padora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHH M PacyeThl IO
YPaBHEHUSAM XUMUYECKUX PEAKIIHI.

OTtHocuTeNnbHBIE aTOMHAs U MOJIEKYJIsipHas macchl. MoisipHas Macca. KonnuecTBo BeriecTsa.
MaccoBast nmons BemiecTBa. 3akoH ABoraapo. MomsipHbelii 00beM Ta30B. OTHOCHUTENIbHAS
IJIOTHOCTH Ta30B. PacueTsl Mo ypaBHEHUSIM XUMUYECKUX PEaKLUN C UCIOIb30BAaHUEM MacCOBOM
JIOJIM BelllecTBa, 00beMa (HOpMaJIbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIICCTBA

OK 01

Tema 1.2.
[Tepronuueckuii 3aK0H
U [Tepnognueckas
CHCTEMa XHUMHYECKHUX
anemenros . .
MeHnpeneeBa, UX CBI3b
c COBPEMEHHOMN
Teopuen CTPOEHUS
aTOMOB

Coaep:kaHue y4eOHOro Marepuaja

IIpakTHYecKHe 3aHATHA

[IpakTuueckas padorta Ne2. «M3yueHue nepuoanueckux 3aKOHOMEPHOCTEN U X B3aWMOCBSI3U CO
CTPOEHHUEM aTOMOBY.

[lepnoguueckas cuctema xumuueckux snemeHToB J[.M. MenneneeBa. CBA3b MepHOIUYECKOIO
3aKkoHa U Ileprnoanyeckoi CUCTEMBl XMMUYECKUX 3JIEMEHTOB C COBPEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTH HU3MEHEHHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB, 0Opa3yeMbIX HMU
IIPOCTBIX M CIOXKHBIX BEIIECTB II0 IpynnaM u nepuonaMm Ilepuoanueckoi cucreMbl. 3HaueHHE
IIEPUOINYECKOr0 3aKOHA M CHCTEMBbl XUMHUYeCcKHX anemeHToB J[.JM1. MenneneeBa B pa3sBUTHH
HayKH.

VYcTaHOBIEHUE CBSI3W MEXKIY CTPOCHHEM AaTOMOB XUMHUYECKHMX JJIEMEHTOB U IEPUOINYECKUM
MU3MEHEHUEM CBOMCTB XMMHUYECKHUX JIEMEHTOB U UX COCIUHEHUI B COOTBETCTBHUHU C IOJIOKEHUEM
[Iepnoanueckoil cuctemsl. PemieHne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
XapakTepu3alilo XMMHUYECKHX 3JIEMEHTOB «Meramanueckue / HEMEeTaUIMYeCKHe CBOMCTBa

OK 01
OK 02
IIK 2.1
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XUMHWYCCKHUX OJJICMCHTOB B COOTBCTCTBHUU C HUX BHGKTpOHHBIM CTpOGHI/IeM U IIOJOXCHHEM B
MEpUOIUYECKON cucTeMe XuMuieckux snemeHToB .M. MenneneeBay

Tema 1.3.

CtpoeHne  BemiecTna
u npupoja
XUMHYECKOM  CBSI3M.
Mmuoroo6pasue
BEIIECTB

Coaep:kaHue y4eOHOI0 MaTepHaJja

CrtpoeHnue BemniecTBa. XUMHUUYECKas CBsA3b. BUIbI XUMUYECKON CBSA3HM (KOBaJCHTHAsI HEMOJIIpHAS
U TOJsIpHasi, MOHHAsA, MeTajuindyeckas). MexaHu3Mbl 00pa30BaHUS KOBAJIECHTHON XWMHUYECKOM
cBs3u  (OOMEHHBIM H  JIOHOPHO-aKIENTOPHBIM). Bomopomnas  cBsi3b.  BajeHTHOCTH.
OIeKTPOOTpULIATENILHOCTh. CTeneHb OKUCIEHNs. VIOHBI: KATUOHBI M aHHOHBI

IIpakTHYecKHe 3aHATHS

[IpakTuueckas padora Ne3. «CtpoeHue BeuiecTBa U MpUpoia XUMHUUECKOH CBSI3U».
JleMoHCcTpanus Mojeneld KpUCTAIMYECKUX PpEIIeTOK: HOHHOM (XJIOpUJI HaTpus), aTOMHOMN
(rpacduT ¥ anmmas), MOJEKYJSIPHOW (YTICKUCIBIA ra3, HOJ), METAJUIMYECKON (HATPUI, MarHWi,
Menp). PemieHne mpakTMYecKMX 3aJaHUH Ha COCTAaBJIEHHE 3JIEKTPOHHO-IrpaduuecKux (Gopmy
37eMEHTOB 1—4 mepruoa0B

OK 01

Tema 1.4.
Knaccudukanus,

H HOMEHKJIATypa
HeopFaHI/I‘IeCKI/IX
BEIIECTB

Conep:kaHue y4yeOHOTr0 MaTepuaJa

Knaccugukanus Heoprannueckux Bemiects. HoMeHKaTypa HEOpraHn4ecKux BelecTB (OKCH/IbI,
TUAPOKCHUIBI, KUCJIOTHL, cOolM). BelecTBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOECHMS.
ArperaTHble cOCTOsSHUSL BellecTBa. Kpucraminueckue u amopgHbIe BelecTBA. 3aKOH
IOCTOSIHCTBA COCTaBa BELIECTBA. TUIbl KPUCTAUIMYECKUX PEIIETOK (aTOMHas, MOJIEKYJspHasi,
MOHHAas, MeTaJlJInuecKasi). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIINYECKON PEeIIETKU

IIpakTHYecKHe 3aHATHA

[IpakTuueckas padota Ned4. «HoMeHKIaTypa HEOPraHUIECKUX BEIIECTBY.

Pemienne mnpakTHUECKUMX 3alaHUM 1O KJIAacCU(pHUKAIMM, HOMEHKJIAType M XUMHUYECKUM
dbopMysiaM HEOpraHMYECKHX BELIECTB PA3JIMYHBIX KJIACCOB (yrapHbI ras, yrJIeKUCIbIA ras,
aMMHMaK, raiieHas U3BecThb, HeralleHast U3BeCTh, IIMTHEBAs COJA U APYTuX): Ha3BaHHs BELIECTB
no MexayHaponaHoi (MIOITAK) wim TpuBuanbHOM HOMEHKIATYpE U COCTaBlieHHE (OPMYJIbI
XMMHUYECKHX BEILECTB, OIpENeNIeHUuEe IMPHHAUICKHOCTH K Kiaccy. Ilouck umHpOpmanuu 1o
Ha3BaHUSAM, UICHTH(PHUKATOpPAM, CTPYKTYpHBIM QopmyiiaM. AHaJIU3 XUMUYECKOW MHpopMaluu,
NOJy4aeMOil W3 pa3HbIX HCTOYHMKOB (CpEICTB MAaccoBOM HHQopmauuu, cetb MHTEepHET M

apyrue)

OK 01
OK 02

Tema 1.5.
Tunel XUMHUYECKUX
peakiui

Conep:kanue y4e0HOro MaTepuaa

OK 01
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Xumnueckass peakius. Knaccudukanmss XuMHUYECKMX peaknuid B HEOPraHWYECKOHW H
OPraHMYECKONM XUMHH. 3aKOHBI COXPAHEHHS MAacChl BEIIECTBA, COXPAHCHHsS W IIPEBpAILCHUS
DHEPrUM IPU XUMUYECKUX peakuuax. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peaKUnU (ypaBHEHUS
OKHUCJICHUSA-BOCCTAHOBJICHHSI,  CTCIEHb  OKUCJICHMS,  OKHCIHTENb W BOCCTAaHOBUTEID,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMU B IIPUPOJE, IPOU3BOJACTBEHHBIX IIPOLIECCAX H
AKHU3HEIEATEIIbHOCTH OPraHU3MOB)

Tema 1.6.

CKOpOCTh XMMHUYECKHUX
peakuuii. XUMHYECKOE

PaBHOBECHUE

Coaep:kaHue y4eOHOIro MaTepHaJja

CKopocTh peakiuy, €€ 3aBHCHUMOCTh OT Pa3lu4HbIX (PAKTOPOB: MPUPOJBI PEAruPyIOLIUX
BEIIIECTB, KOHIIEHTPAIMU PEAruPYIONIMX BEIIECTB, TEMIEpPaTypbl U IUIOMIATU PEAKIIMOHHOU
noBepXHOCTU. TerutoBbie A3(HEKThI XUMUYECKUX PEAKIIUN: IK30- U YHAOTCPMUUYECKHUE PEAKIIHH.
O6patumbie peakiuu. XuMUYecKoe paBHOBecue. DaKTOphl, BIHUAIONINE HA COCTOSHUE
XUMHUYECKOTO paBHOBECHs (KOHIICHTPAIMS pPEAareéHTOB WM TPOIYKTOB PEaKIUH, ITaBJICHUE,
temneparypa). [Ipunamun Jle Illatenne

IIpakTHYecKHe 3aHATHA

[Tpaktnueckast pabora NoS. «BnusiHue pasnuuHblX (HaKTOPOB HAa CKOPOCTh XHMHYECKOM
peakuumn».

Pemenne mnpakTUKO-OpMEHTHUPOBAHHBIX 3aJaHUl Ha aHanu3 (AKTOpPOB, BIHAIOIIMX Ha
WU3MEHEHUE CKOPOCTH XMMMUYECKON peakuyu. 3aBUCUMOCTb CKOPOCTU XMMHUYECKON PEaKLUU OT
IPUCYTCTBUSl KaTaJIM3aTOpa Ha IPUMEPE pPa3IOKEHUs IMEPOKCHUAA BOAOPOJA C IOMOIIBIO
JUOKCHJA MapraHua M Karanasbl. PellleHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npumeHeHne npuHouna Jle-IllaTense uisi HaxOXIEHUs HAIpPABICHUS CMEIICHHUS PaBHOBECHUS
XMMHUYECKON peakluy U aHaJIu3 (aKkTOPOB, BIMAIONIMX Ha CMEIIEHHEe XUMUUYECKOT0 PABHOBECHS

OK 01
OK 02
IIK 2.1

Tema 1.7.
PactBopsl,

Teopus

BJIEKTPOJTUTUYECKON

TUCCOIHALINN
HOHHBIA 0OMEH

n

Conep:xkaHue y4eOHOr0 MaTepuasia

PactBopbl. Buabl pacTBOpPOB IO COJIEPKAHUIO PAaCTBOPEHHOIO BelleCTBA. PacTBOPUMOCTSD.
[lonsiTne o nucnepcHeIX cucremax. VICTHMHHBIE M KOJUIOMAHBIE pacTBOphel. MaccoBas 10
BemlecTBa B pactBope. [lonarue o Bogopoanom mnokaszarene (pH) pactBopa. DnekTponurudeckas
quccouuranusi. CuiibHbIE M ci1adble 3JIEKTPOIUTHI, HEAJIEKTPOIUThI. Peakiiuu HoHHOro ooOMeHa

JlaGopaTopHble 3aHATHSA

JlaGopatopHas padota Nel «IIpurotoBieHue pacTBOPOB».

[IpuroroBneHne pacTBOPOB 3aJaHHOM MAacCOBOM JOJEH PACTBOPEHHOI'O BEIECTBA, IPOBEACHUE
peakuuii HMOHHOTO OOMEHa, OIpelesieHHe Cpelbl PpPacTBOPOB  BEUIECTB C  I[TOMOILBIO
YHUBEpPCAJIbHOTO MHIMKAaTOpa (KWCiasi, HEWTpasibHas, WIEJOYHas). 3aJaHusl Ha COCTaBJICHHE
MOHHBIX peakiuii. PemeHue npakTHKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUNl Ha PacTBOPHI,

OK 01
OK 02
OK 04
OK 07
K 2.1

14




HCIIOJIb3yCMBbIC B OBITOBOM U HpOHSBOI[CTBeHHOﬁ JACATCIIbHOCTH 4YCJIOBCKA

KonTpoasnas pabGora
1

CtpoeHue BeliecTBa U XUMHUECKHE peakiuu (1o pasaerny 1)

Pa3nen 2. Heoprannyeckass XuMus

10

Tema 2.1.
DOHU3UKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BCIIECTB

Conep:kaHue y4eOHOIo MaTepuaa

Meramnsl. [lonoxenune wetamoB B Ilepuoanueckoil cucteMe XUMUYECKHUX AJIEMEHTOB.
OCoOEHHOCTH CTPOCHHS SJEKTPOHHBIX 000704YeKk aroMoB MeTauioB. OOmwme Qusnyeckue
cBoiicTBa MeTaiwioB. CIulaBbl METAIOB. DJNEKTPOXMMUYECKHHN psifi HANpsHKEHUH METaJlIoB.
XWMHUYECKUE CBOMCTBA BAKHEUIINX METAUIOB (HATPHM, KalWi, KaJIbI[UH, MarHWi, aTlOMUHUM,
IIUHK, XpOM, JXKelle30, Melb) M HX coequHeHwil. OO0mmue crnocoObl TOTYyYeHUS METaJUIOB.
[IpuMeHeHne METAJIJIOB B OBITY M TEXHUKE

Hewmerannel. [lonoxenne HemeramnoB B [leproanueckoi cucteMe XUMUYECKUX 3y1eMeHToB [[. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUsI aTOMOB. PU3NYECKrEe CBOIICTBA HEMETAUIOB. AJIJIOTPOIHS
HEMETAIUIOB (Ha MpHUMepe Kuciaopoja, cepwl, pochopa u yriaepoaa). XuMU4eCcKre CBOWCTBA U
NpPUMEHEHNE Ba)KHEHIINX HEMETaNIOB (TajloreHoB, cepbl, a30Ta, Gpocdopa, yriiepoaa u KpeMHUS)
U UX COEIWHEHUN (OKCHUIOB, KHCIOPOACOACPKAIMUX KHUCIOT, BOJOPOJHBIX COCTUHEHHH).
[IprMeHeHne BaXKHEUIIMX HEMETAJJIOB M UX COCTMHEHUI

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX BEIIECTB (OKCHUIOB, THJIPOKCHUIOB,
KHUCJIOT, cojieil u 1p.). I'eHeTHdeckasl CBsI3b HEOPraHMYECKUX BEIIECTB, MPHUHAJUICKAIIMX K
pa3iMyHBIM Kj1accam. 3aKOHOMEPHOCTU B M3MEHEHHMHM CBOWCTB IMPOCTHIX BEIIECTB, BOJOPOAHBIX
COEJIMHEHMH, BHICIIMX OKCHJIOB M THAPOKCUIIOB

IIpakTHYecKHe 3aHATHA

[TpakTuueckast pabota Ne6. « DU3UKO-XUMUYECKHE CBOWCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBiieHHE€ YpaBHEHHMM XHMHUYECKHUX pEAKIUH € y4aCTHEM TMPOCTBIX U  CJIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAUIOB M HEMETAJIOB; OKCHUJOB METAJIOB, HEMETAIJIOB U
aM(pOTEpPHBIX 3JIEMEHTOB;, HEOPTAaHUYECKUX KHCIOT, OCHOBAaHUI M aM(OTEPHBIX THAPOKCHJIOB;
HEOPraHUYECKUX COJICH, XapaKTEepPHU3YIOIIUX UX CBOMCTBA.

Pacuérer macchl BemecTBa WM 00bEMa ra3oB MO0 W3BECTHOMY KOJIMYECTBY BEUIECTBA, MACCE WIIH
00BEMY OIHOTO M3 YYacTBYIOLIUX B PEAKIMU BEIIECTB, pacdE€Thl Macchl (00bEMa, KOJIMYECTBa
BEILIECTBA) MPOJIYKTOB PEaKIMM, €CJIU OJIHO M3 BEIIECTB MMEeT npumMecH. PelieHue mpakTuko-

OK 01
OK 02
OK 04
IIK 2.1
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OpUEHTUPOBAHHBIX 3aJaHUIl HA CBOWMCTBA, COCTaB, MOJYYCHHE M O€30MacHOE HCIOJIb30BaHUE
BOKHEUIITMX HEOPTAHMYECKUX BEIICCTB B OBITY M MPO(DECCHOHATBLHOM ICSITEILHOCTH YEJIOBEKa

Tema 2.2.
Nnentudukanus
HEOPTaHUYECKUX
BEIIIECTB

Coaep:kaHue y4eOHOro MaTepHuaja

JlabopaTopHbIe 3aHATHS

JlaGopatopHas pabota Ne2 «MneHTudukanus HEOPraHUYECKUX BEILIECTBY.

Pemrenne skcriepuMeHTaNbHBIX 33/1a4 110 XUMHYECKUM CBOMCTBAM METAJIOB M HEMETAJUIOB, IO
pacro3HaBaHUIO M IMOJYYCHHIO COEAMHEHUI METaJuIoB M HEMETaJIOB (B3aMMOJEHCTBHE
TUIPOKCH/Ia AIIOMHHMS C paCTBOpAMHU KHUCIJIOT U Iueinoyeil,). MnenTudukanns HEOpraHuYecKuX
BEIIECTB C MHCIIOJIb30BAaHMEM HX (DU3MKO-XUMHUECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. KauecTBeHHbIe peakuuu Ha cynbdar-, KapOOHAT- U XJIOPUI-AHUOHBI, HAa KaTHOHBI
METAJIJIOB U KATUOH AMMOHUS

OK 01
OK 02
OK 04

KontpoabsHass pabora
2

CBolicTBa HEOPTaHUYECKUX BEILECTB (10 pa3zeny 2)

Pa3zgen 3. Teoperuueckue 0CHOBBI OPraHUYEeCKOM XUMUM

10

Tema 3.1.
Knaccudukanus,
CTPOCHHE u
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Conep:kaHue y4eOHOI0 MaTepuaa

[Ipenmer opraHnueckoil XUMHHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B IOJYYEHUH HOBBIX
BEIIECTB M MaTepuayoB. Teopus CTpOECHHs opraHudeckux coenuHeHuil A.M. byrtneposa, eé
OCHOBHBIE NOJI0kKeHUsA. CTPYKTypHbIE (POPMYJIbI OPraHMUECKUX BEIIECTB. [ oMOsIOrus, N30MepHsl.
XuMHYecKas CBS3b B OPraHUUYECKUX COCIMHEHUSIX: KPAaTHBIE CBSI3H, G- U T-CBS3H.

[IpencraBnenne o KinaccupuKaMu OpraHMYecKUX BemlecTB. HoMmeHknaTtypa opraHmueckux
COEIMHEHMH (cucTeMaTHYecKasl) U TPUBHAJIbHBIE Ha3BaHUS BaXKHEUIIUX MPEACTaBUTEIEH KI1acCoB
OpPTraHUYECKUX BEIIECTB

HpaKTI/I‘IECKI/Ie 3aHATHUA

[IpaxTuueckas padora Ne7. «HomeHKIaTypa OpraHM4ecKiX BEIIECTBY.

O3HakoMJieHHE C oOO0pa3llaMM OpraHMYecKHX BEIIeCTB M MaTephajllaMd Ha UX OCHOBE,
MOJIEIMPOBAHKE MOJIEKYJI OPTaHUYECKUX BELIECTB, HAOIIOIEHHE U ONMCaHUEe JEeMOHCTPAIlMOHHBIX
OTIBITOB IO MPEBPAIICHUIO OPraHUYECKUX BELIECTB MIPH HarpeBaHuu (IuiaBiieHue, oOyTiIuBaHUE U
ropenue). CocTaBiieHUE TOJIHBIX U COKPALIECHHBIX CTPYKTYPHBIX (POPMYJ OPraHMYECKUX BEIECTB
OTHENBHBIX KJIACCOB, HCIOJIb3ysl WX Ha3BaHUSA II0 CHCTEMATHYECKOW W TPUBHAIBHOU
HOMEHKJIaType (STWIIEH, aleTWieH, TIuIepuH, (enon, Qopmanbaerus, yKCycHas KHUCIIOTa,
rnuH). Pacuersl mpocreiineil ¢popMylibl OPraHUYECKON MOJIEKYJIbI, UCXOMs U3 3JIEMEHTHOIO
coctana (B %)

OK 01

Pa3znea 4. YrieBoaopoanbl

10
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Tema 4.1.
YrieBoaopoib

n ux

MIPUPOJHBIE MCTOYHUKU

Conep:kanue y4e0HOro MmaTepuaa

[IpenenbHble yriaeBo10pOabl (AJIKaHbI): COCTaB U CTPOEHUE, TOMOJIOTHYECKHH pal. MeTaH u 3TaH:
COCTaB, CTpOEHHE, (PHU3MUECKHE M XHMMHUYECKHE CBOMCTBA (peakUuH 3aMEIEeHUs M TOpPEHUs),
NOJIyuYeHHUE U IPUMEHEHHE.

HenpenenbHbie yriieBogopos! (aIKEHbI, aJIKaJUCHbI, aJTKUHBI).

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUI psAll. DTUJIECH W MPONWIECH: COCTaB, CTPOEHUE,
busznyecKkue U XMMHYECKUE CBOMCTBA (peakluy THAPUPOBAHUS, TaIOTEHUPOBAHUS, THIPATALINH,
OKHCJICHUS U TIOJTUMEPU3AIINH) TIOJyUYEeHUE U IPUMEHEHHE.

Ankanuensl: OyrtamueH-1,3 u merunOyranueH-1,3, XUMHYECKOE CTPOEHHUE, CBOWCTBA (peaKius
NOJIUMEPU3AIINH ), IPUMEHEHUE (ISl CHHTEe3a MPUPOJIHOTO M CHHTETHYECKOI0 KaydyKa U PE3UHbI).
AJNIKUHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKUN psl. AILETUICH: COCTaB,
XUMHYECKOE CTpOCHHE, (QU3NYECKHe U XHMHUYECKHME CBOWCTBA (peakuuu TUIPUPOBAHMS,
rajoreHupoBaHMus, THUApPATallUd  TOPEHHs), TMOJy4eHHe W  NPUMEHEHHE  (HMCTOYHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JIJISl CBAPKHU M PE3KH METAJJIOB)

ApoMaTudecKkue YriieBoJopo bl (apeHsl). beH30m U Tomyomd: cocraB, CTpoeHHe, (pU3UYeCKHe H
XMMHUYECKHE CBOMCTBA (peaklUy raJOreHUPOBAHMUS M HUTPOBAHUS), OJYyUYEHUE U NMPUMEHEHHE.
TokcnyHOCTH apeHOB (BIHMsHHME OEH30JIa Ha OPraHM3M 4YeJoBeKa). I'eHeTmueckas CBS3b MEXITY
YTIEBOIOPOAAMHU, TPUHAICKAIIUMHU K PA3TUYHBIM KJIacCaM.

[IpupogHbIe UCTOUHUKH YTIeBOAOPOAOB. [IpupoaHbIil a3 1 monyTHeIe HeTsAHBIE Ta3bl. HepTh 1
e€ mpoucxoxaeHne. CrocoObl TepepabOTKM He(TH: TEeperoHKa, KpPEeKUHT (TePMUYECKHM,
KatanuTuueckuit), nuponu3. [lpomykTel mepepaboTku HEPTH, UX MNPUMEHEHHE B
MPOMBIIITIEHHOCTH

1 B ObITy. KaMEeHHBIN yT0JIb M MPOAYKTHI €r0 MepepadoTKH

OK 01
OK 02
OK 04
IIK 2.1

Tema 4.2.

Dduznuko-xuMuYeCcKue

CBOMCTBA
YTJIEBOJOPOIOB

Coaep:kanue y4eOHOI0 MaTepHaJja

JlaGopaTopHble 3aHATHS

JlaboparopHas pabota Ne3 «CBoicTBa yIJIeBOAOPOIOBY.

TpuBuanpHas U MEXIyHapoJIHAs HOMEHKJIATypa, XUMHUYECKHE CBOICTBa, CIOCOOBI MOMyYEHUs
yrieBogopoaoB. IlonyueHue sTuieHa M U3y4eHHE €ro CBOMCTB. MoJenupoBaHHE MOJEKYT M
XMMHUYECKHUX NPEBpAIICHUN yriIeBOJOPOAOB (Ha MpUMEpe dTaHa, ITHIIEHA, alleTWIeHa U Ap.) U
raJjoreHonpOU3BOJIHBIX

OK 02
OK 04

Paznen 5. Kuciaopoaocoaep:xaniue oprannyeckKue coeIMHeHUus

14

Tema 5.1.
Crnuptsl. DeHon

Coaep:kanne y4eO0HOr0 MaTepHaJja

[IpenenbHpIe OJIHOATOMHBIC CIIUPTHI (METAHOJ W 3TAHOJ): CTpOEHHUE, PU3HMUECKHE W XUMUUYECKHE

OK 01
OK 07
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CBOMCTBA (p€aKIMU C aKTUBHBIMU METaJJIaMH, TaJOT€HOBOJOPOJAMH, TOPEHHUE), MPUMEHEHHE.
Bonopoansie cBsi3u Mexay MoJeKylnaMmu crnupToB. Pu3nonoruyeckoe AEMcTBHE MeTaHolla U
ATaHOJIa HA OPTaHMU3M YeJIOBEKa.

MHoOroaToMHbI€ CIUPTHI (STUJICHIVIMKOIL M TJIMIEPUH): CTPOCHUE, PU3NYECKUE U XUMHYECKHE
CBOMCTBa (BBaHMOﬂeﬁCTBHe Cco mCJIOYHbIMU  MCTaJlJIaMU, KauCCTBCHHAasA pCaKlud Ha
MHOTOaTOMHBIE crUpThl). Du3noIorHUYeckoe NeHCTBHE HA OpraHu3M uenoBeka. I[Ipumenenue
TJMICpHUHA U STUJICHI JIMKOJIA.

®enon. CtpoeHue MOJEKYJbl, (pU3NYecKkne W XUMHUYECKHE CBOWcTBa (eHosa. TOKCHYHOCTH
denona, ero pusmonoruueckoe AecTBIE Ha Oopranu3M uenoBeka. [Ipumenenne deHona

Tema 5.2.
AJILIETUIBL.

Kap6oHOBBIE KHCITOTHI.

Crnoxuble 3¢upbl

Coaep:kanue y4eOHOI0 MaTepHaJja

Anpaerunpl W KeTOHBI ((popManbierus, aneTanblIerujl, aleToH): CTPOCHHE, (U3NYECKUE H
XMMHUYECKHE CBOMCTBA (peaklMM OKHCICHHMS W BOCCTAHOBJICHHUS, KaueCTBEHHBIE DPEaKIUN),
NOJyYEeHUE U TPUMEHEHHE.

OHOOCHOBHBIE MpeJeNbHble KapOOHOBBIE KHUCIOTHI (MypaBbMHAs M YKCYCHas KHCIIOTHI):
CTpoeHue, (u3MYeCKHe H XHMHUYECKHe CBOMCTBa (0OlIMe CBOWCTBA KHCJIOT, pEaKIus
TepupUKalMM), MoaydyeHHue U mpuMeHeHue. CTeapuHOBas M OJEMHOBAas KHCJIOTHl Kak
NPEeCTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblTa KaK COJM BBICHIIMX KapOOHOBBIX KHCJIOT, UX
Morollee JeiicTBue.

CrnoxHnble 3pUpBl KaKk MPOU3BOAHBIE KApOOHOBBIX KHCIOT. [ MAPOIN3 CIIOKHBIX 3¢(upoB. JKupsl.
I'maponus sxupoB. Ilpumenenue xupoB. bruonoruyeckas posb )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
YrieBosl

Cojep:xkaHue y4eOHOI0 MaTepuaa

YrneBoapl: cocTaB, KiaccuuKamus yriaeBoJOoB (MOHO-, MU- W TOJUcaxapuibl). [rokoza —
MPOCTEUIINKA MOHOCAXapua: OCOOCHHOCTU CTPOCHUSI MOJEKYJbl, (U3MUECKHE M XUMUUYECKUE
CBOICTBa TJIOKO3bI (B3aumojeicTBue ¢ ruapokcugom Mmenu (II), okucienne aMMuadHbIM
pacTBOpoM okcuzaa cepedpa (1), BoccTaHoBIeHNE, OpOKEHUE TITFOKO3bI), HAXOXKICHUE B TIPUPOJIE,
NPUMEHEHHE TIIOKO3bl, OWOJIOTMYecKas pOJb B JKU3HENEATEIbHOCTH OpTraHM3Ma 4YeloBeKa.
®dotocunres. OpyKTo3a Kak U30Mep TIFOKO3HI.

Caxapo3a — MpenCcTaBUTENb IMCAXapHUI0B, THAPOJIU3 Caxapo3bl, HAXOXKIEHUE B MPUPOJIE HU
MIpUMEHEHHE.

[Tonucaxapuapl: Kpaxmaia W LEJUII0J03a Kak NpUpOAHbIe mojauMmepbl. CTpoeHHE Kpaxmaia M
IEJUTION03BI, PU3NICCKUE W XUMHUSCKHE CBOMCTBA Kpaxmalia (THAPOJIN3, KAYSCTBCHHAS PEaKIus
C HOJ0M)

OK 01
OK 02
OK 04

Tema 5.4.

Coneprxanne yue0HOro MaTepuaJjia

OK 01
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®uzuko-xumuueckue|llpakTnyeckue 3aHATHA OK 02
CBOICTBa [Tpaktuueckass pabora Ne8. «HomeHkinarypa  KHCIOPOAOCOAEPXKAIIUX  OPTraHUYECKHX OK 04
KHUCIOPOI0COAEPKALIUX | COSTUHEHUI.
OpPraHUYECKUX TpuBuanpHas U MEXIyHapoaHAsh HOMEHKJIATypa, XUMHUYECKHE CBOMICTBa, CIOCOOBI MOMyuYeHUs
COEIMHEHUI CHHUPTOB U (PEHOIOB, KAPOOHOBBIX KHUCIIOT U 3()UPOB, ANBJIETUIOB B KeTOHOB. COCTaBICHUE CXEM

peakuuii (B TOM 4YHCJIE€ MO MPEAJOKEHHBIM IENOYKaM MPEBpaIICHHI), XapaKTepU3YIOLIUX

XUMHUYECKHE CBOMCTBA KUCIOPOAOCOACPKALIUX OPTAHNYECKUX COSTMHEHUN 4

[TpakTiueckast pabora Ne9. «Xumuueckue u (U3MUECKHE CBOMCTBA KHCIOPOIOCOIEPKAIINX

OPTaHUYECKUX COCTUHECHHUS.

[TpoBenenue, HaOMIOACHHE W OMNHCAHHME JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE CIUPTOB,

KaueCTBEHHbIE pEaKLIUU OJHOATOMHBIX CIUPTOB (OKHUcIeHHE 3TaHona okcuaom wmeau (II)),

MHOTOaTOMHBIX CIIUPTOB (B3auMofeicTBue riuuiepuna ¢ ruapokcugaoM meau (I1)), anprerunon

(okucieHne amMMmHayHBIM pacTBopoM okcuaa cepebpa(l) um  ruapokcumom memm  (ID),

B3aMMOJICICTBHE Kpaxmalia C HOJIOM), H3yUeHHUE CBOMCTB PacTBOpa YKCYCHOM KHCIIOTHI
Paznen 6. A3oTcoaep:kaniue opranndeckie coequHeHus 4
Tema 6.1. Copep:xanue yue0HOI0 MaTepuaJia 4 OK 01
AMMHBL. AMUHBI: METWJIAMMH — HPOCTEHIINN MpeJCTaBUTENh AMHMHOB: COCTaB, XMUMUYECKOE CTPOCHHE, OK 02
AMMHOKHUCIIOTHI. duznyecKre 1 XUMUIECKIE CBOMCTBA, HAXOXKCHHUE B PUPOJIE. OK 04
benku AMHMHOKHUCIIOTH Kak amM(pOTEpHBIC OpraHUYeCKHue coeauHeHus. Du3nyeckne W XUMHUYECKHE

CBOICTBA aMHHOKHCIOT (Ha TMpUMEpe TJIHIHMHA). buonormueckoe 3HaYeHHE aMHUHOKHCIOT. 2

Ilentuas.

benku kak mpupomgHbie monuMmepsl. llepBuyHas, BTOpHYHAs U TPETUYHAS CTPYKTypa OEIIKOB.

XUMHYECKHE CBOMCTBA OCIKOB: THAPOJIN3, ICHATYPAIlHsl, KAYECTBCHHBIC PEAKIIMU Ha OCJIKU

IIpakTH4yeckne 3aHATHS

[Tpaxtuueckas padota Nel(. «CBoiicTBa a30TOCOEPIKAMNUX OPTAaHUIECKUX COCTUHECHUIN.

®u3nueckrue 1 XUMHUECKUE CBOMCTBA aMUHOB (PEeaKklUy ¢ KHUCIOTaMU U TOPEHUs) U aMUHOKUCIIOT 2

(Ha mpumepe rnmuuHa). HabmrogeHue u onmmcaHue JE€MOHCTPAIMOHHBIX OMBITOB: JE€HATypalus

OCJIKOB IIPH HArpeBaHUM, LIBETHHIC PEAKIIUU OCIIKOB
Pa3nen 7. BoicokoMOJIeKYJIsIDHBIE COeIMHEHUS 2
Tema 7.1. Coaep:kaHue y4e0HOIr0 MaTepHaJja 2 OK 01
[Tnactmacchl. 2 OK 02
Kayuyku. Bonokna IIpakTuyeckue 3aHATHS OK 04

K 2.1
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[Ipaktuyeckass pabora Nell. «CuHTe3, aHamm3 W KiIacCH(UKAIMs BBICOKOMOJICKYJISIPHBIX
COECIUHEHUN

OcCHOBHBIE TIOHATHA XUMHHM BBICOKOMOJIEKYJIIPHBIX COEOUHEHHWI: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTENE€Hb IOJIMMEPU3ALNHU, CPEeIHAs MoJeKyJspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPHU3ALIHs U TOJIMKOHCHCALIMS.
O3HakomiieHHe ¢ oOpaslaMH IPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIACTMAacC, Kay4dyKOB:
IUIACTMACChl (TOJMATUIIEH, MOJIUIPONMIEH, MOJUBUHUIXIOPUA, MOJIUCTUPOI); HATypalbHbIA U
CHUHTETHYECKHUE Kaydyyku (OyTagueHOBBIH, XJIOPONPEHOBBIH M M30IPEHOBBIN); BOJOKHA
(HaTypasibHBIE (XJIOTIOK, IIEepCTh, INENK), HMCKYCCTBEHHBIE (All€TaTHOE BOJOKHO, BHCKO3a),
CHHTETHYECKHE (KaIpOH 1 JaBCaH)

KonTposbnasi padora

3 CTpyKTypa B CBOMCTBa OPraHMYECKUX BEIIECTB (10 pasaenam 3-7) 2
IIpodeccnoHabHO OPUEHTUPOBAHHOE COJEPKAHUE 8
Pa3nen 8. Xumusi B ObITY M IPOU3BOJACTBEHHOM 1eSITEILHOCTH Yel0BeKa 8 OK 01
Tema 8.1. Coaep:kaHue y4e0HOI0 MaTepHaJja 8 OK 02
XuUMUYECKue [IpaBuiia HKOJIOTUYECKU II€IeCO00Pa3HOr0 MOBEACHUS B OBITY M TPYIOBOW ACSITENHLHOCTH B OK 04
TEXHOJIOTHH LEISX COXpPaHEHUsI CBOEro 370pPOBbSI M OKpPYXAIOWIEd MPUPOJHON Cpenbl, OMAaCHOCTb OK 07
B MIOBCCIHEBHOM | BO3JICKCTBUSI HAa JKMBBIC OPraHM3Mbl OPraHMYECKHUX BEIIECTB  OTACIBHBIX  KJIAcCOB MK 2.1
U 1podecCHOHATBHOH | (YriIeBOJOPOABI, CIUPTHL, (DEHONBI, XJIOPOPraHHYECKHE IPOU3BOIHBIC, albJCTHABl W JIp.),
JEATENILHOCTH YEJIOBEKA | TIOKa3aTellb MPeleibHO JOMyCTUMON KOHIICHTPAIIMH U €r0 UCTIOJIb30BaHUE.

Ponp xumum B oOecrieyeHUH HKOJOTHYECKOM, DHEPreTHUYECKON M MHILEBOW OE€30MacHOCTH,

Pa3BUTUU  MEIUIMHBI, CO3JaHMM HOBBIX MaTepHaJioB (B  3aBUCHUMOCTH OT BHJA 3

po(heCcCHOHATLHOM ACSITEIbHOCTH), HOBBIX HCTOYHUKOB YHEPTHH (AIbTEPHATHBHBIE HCTOYHUKH

sHepruu). lloHATHE O Hay4YHBIX METOJAX IO3HAHHUS BEIIECTB M XHUMHUYECKUX PEAKIIHil.

[IpencraBnenus o0 0OOMMX HAYYHBIX MPUHIUIAX MPOMBIILICHHOTO TMOTYYCHHS BaKHEUIITUX

BEIIECTB (Ha MpUMEpPax MPOU3BOACTBA aMMHaKa, CEPHON KUCIIOThI, METAHOJIA).

XuMHusT W 30pOBbE UYEJIOBEKA: TMpaBmiia O€30MaCHOTO HCIOJIb30BaHUS JICKAPCTBEHHBIX

IperaparoB, OBITOBOM XUMHH B TOBCETHEBHOM YKHU3HU

IIpakTHYecKHe 3aHATHS

[Ipaktuueckas pabora Nel2. «IIpuMeHeHME XMMHYECKHX BEIIECTB M TEXHOJIOTUHA C y4eTOM 5

Oynyuiei mpodecCuoHATBHOUN IeATETbHOCTI.
Pemienne keiic-3alauy MO TeMaM: MHIIEBBIE TMPOJIYKThl, OCHOBHI PAlMOHAILHOTO THUTAHHS,
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BAKHEUINE CTPOUTEIBHBIE W  KOHCTPYKLUMOHHBIE MAaTE€pHUajbl, CEIbCKOXO3HCTBEHHOE
MPOU3BOJICTBO, KpPAcCKH, CTEKJIO, KepamMHuKa, MaTepuaibl s JJIEKTPOHUKH, HaHOMAaTepUalbl,
TCKCTUJIBHBIC BOJIOKHA, HWCTOYHUKH OHCPruv, OPraHUYCCKUC U MHUHCPAJILHLIC y,[[O6pCHI/ISI,
JIeKapCTBEHHbIE U KOCMETHUECKHE Mpenaparthl, ObITOBas XUMUS, MaTepUajbl U3 UCKYCCTBEHHBIX U
CUHTCTHYCCKHUX BOJIOKOH.

3ammra: IlpeacraBieHue pe3yabTaTOB pelieHUs Keic-3a1ad B ¢GopMe MHUHH-TOKIaaa
(momyckaeTcs MCIOJIb30BaHKE TpadUIeCKUX U MPE3CHTAIIMOHHBIX MAaTEPHAJIOB)

ITpoMeskyTOUHASI aTTeCTAIMS MO AUCHUIINHE (THddEepeHITMPOBAHHBIA 3a4ET)

Bcero

78
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3. YCJIOBUS PEAJIM3AIIAU ITIPOT'PAMMBI OBIIIEOBPA3OBATEJBbHON

JUCLUIINHBI

3.1.1s peanuM3anMy NPOrpamMMbl JUCHMIUIMHBI JO0JLKHBI ObITH IPEXyCMOTPEHbI

caeayrume cnenuaJabHbIC TOMCICHUA:

10;

Ka0MHeT XUMHUH, moMelenue — 39.

I CniennanusupoBanHas Me0esIb U CHCTEMb] XPAHEHHUS
OcHoBHOE 000py/10BaHNe

[TapTs! 1ByxmecTHbIE — 13;
Crynbsa yueHnyeckue — 26;
Cron yuurenbckuii — 1;
Cryn yuurtenbckuit — 1;
Hlka¢ s 1OKyMEHTOB — 2.

JlonoTHUTEIbHOE 000PY/I0BaHHE

Z[ocxa AyJJUTOPHAA HACTCHHAA — 1.

II Texunueckue cpeacraa
OcHoBHOe 000pynOBaHHNe

[IpoexnnoHHBIHN 3KkpaH — 1;
HoytOyx — 1;
MynbTuMeAuiHbIN npoekTop — 1.

JlonotHUTeIbHOE 000pY/A0BaHHE

Hudposoit MuUKpockon OMHOKYJISPHBII — 3;

[Mudposas Buneokamepa i pabOThI ¢ ONTHUECKUMU MTprOopamu LuppoBaHus — 1;
CrnuproBka nabopaTtopHas — 1;

Boponka nabopatopnas — 3;

Kon0a konnueckas/kpyriogoHHas — 2;

ITpobupxka — 10;

CrakaH — 1;

KommiiekT MuKpornpenapaTtoB MO aHaTOMHUH, OOTaHUKE, 300JI0THH, oOIield O6uonoruu —

KommiekT npeiMeTHbIX U MOKPOBHBIX CTEKOJ — 2;
Habop vamex Iletpu — 10;

Jlyna npenapoBaibHas — 2;

Tanomerp — 1;

Cexynnomep — 1;

3%-bIii pacTBOP MEepoKcHIa Bogopoaa — 1;
PactBop #iona — 1;

I'mnepun — 1.

II1 {eMoHCTpanMOHHBbIE y4eOHO-HATJISIAHbIE OCOOHS
OcHoBHOe 000py/10BaHNe

[Tepnoanyeckas cucteMa XuMu4Ieckux snemenToB J[.J1. Menzeneesa anekrponHas — 1;
KommekT yueOHbIX BUACO(UITEMOB — 1
KoMIuteKT 31eKTpOHHBIX BHICOMATEPHUaNoB — 1.

JlonmoTHUTEIbHOE 000PY/10BaHHE

DNEKTPOHHBIN KypC «XMUMHUSI: BUPTyallbHas J1a00paTOpHUs»
Konnekuust ropHbIX IOPOJ 1 MUHEPAJIOB.

«J/laGopaTopusi (PU3MKO-XUMHMUYECKHX METOAOB HCCJIEJIOBAHUA U TEXHHUKH
J1a00paToOpPHBIX padboT»



Cryn naGopaTopHBIi cTallMOHAPHBIH — 18;

Bentunstop ans seitsokHoro mkaga ACF 200 EBM-papst — 1;

Bbroperka — 11;

rarus ans npobupok — 10;

[ka¢ BHITSHKHOW XUMHUYECKHHA —1;

Crymnka ¢ mecTukom — 5;

Turens uus3kuii Ne5 — 10;

Yama BeimapurenbHas Nel — 20;

baimon st aprona — 1;

Mydensras  amektponieupb  OKIIC-10 tam  CHOJI mo 1100, OnpHOCTYIIEHUYATHINA
mukpornpoueccopHsiit [IU/[-perymsitop, (0e3 BEITsKKH) — 1

[TopratuBHslil HOHOMETD — 1;

[Inuta narpeBatensHas UH-0150A —5;

Hentpudyra CM 1208 PY-08-1 —1;

QdunsTpoBanbHas Oymara naboparopnas 100*100 — 3;

Kanuctpsl ans aucTUMpoBaHHOM BoAbl (cTekio) Ha 10 1, ¢ AeneHUsIMH, ¢ HaBUHYHMMOBOM
KPBILIKOH — 3;

CTexIsIHHBIN peakTop ¢ pyoamkon — 1;

TepMocTar HUPKYIAIHOHHBIN — 1;

Motika xummuueckas 1adopatopHas — 2;

JleMOHCTpaIMOHHBIN CTOJI C SIIUKAMHU — 1;

Kommuexkt TepmomeTpoB — 5;

ItaTuB A1 1EMOHCTPALIMOHHBIX TPOOUPOK — 3;

Hamnonbnas MoOWIbHAs CTOMKA — 5;

Jlocka MarHUTHO-MapkepHas — 4;

Huctmmstop AKBAIUCTWIIIATOP 2-10M — 1;

Tenesuzop — 4;

Komrmiekt MepHBIX KO0 — 2;

JlenutensHas BOPOHKA cO IITUGOM — 5;

Kommnekrt nunerok Mopa — 5;

IIumie! TUrensHbIC — 5,

CrnuptoBka — 7;

KommiekT najioyek CTeKISIHHBIX (C PE3SHHOBBIM HAKOHEYHUKOM) — 10;

I'azooTBOHAs TpyOKa — 10;

Konba kpyrnogonnast ¢ uetsipbMs ropsosuHamu (tumn KI'TI-4) — 6;

ByTbuib/cKiIgHKa AT peakTUBOB ¢ pUTEPTOH podkoit 1000 ma — 10;

ByTbuts/ckisHKa 7151 peakTUBOB ¢ pUTEpTOH pobKoit 500 mut — 10;

Boponka naboparopnas creknsunas (Tum B) — 15;
23



Kanensuuns! ans unaukatopos (Llycrepa) — 15;

Konba konnueckas (tun Ku) — 51;

Konba kpyrnogonnas (tun K) — 18;

[Ipobku k konbam Tum — 20;

Hunmusaap mepHsriil — 38;

[Tpobupka mumuHIpHYECKas ¢ pa3BepHyThIM kpaeMm (tur [11) — 70;
CkJsiHKa 1J1s1 PeaKTUBOB — 3;

Crakan abopatopHslii — 27,

Kowmrmmekt mocymer — 10;

CrmpToBka — &;

DxcukarTop — 4;

Kon6a xormueckas (tun Ku) — 20;

Kommekt MepHBIX HUIHHIPOB — 4;

[Ipobupka nmunmuHIpHUYecKas ¢ pa3BepHYTHIM KpaeM (tur [11) — 40;
Craxas 1a00paTopHbIi — 7;

Cucrema O4UCTKH BOJBI — 1;

MuorodynkiunonansHbii L taTuB Ans ppoHTaNBHBIX PaboT — 6;
Habop nabopaTopHsIii 0 H3y4YEHUIO ra30BBIX 3aKOHOB — 3;
Habop nabopaTopHsIii IO 3JEKTPOIH3Y — 3;

Habop criekTpaibHbIX TPYOOK C MCTOYHUKOM MUTAaHUS — 1;
YcranoBKa JUIsl IEPETOHKH BEIIECTB — 2;

Bans komOuHMpOBaHHas JlabopaTopHas — 5;

Kommnekt "HatypanbHble 2eMeHnTs Tabauisl Menaeneesa" — 1;
Kommiekt "Habop Mojeneli KpucTasInuecKux pemerok” — 1;
Ammapar Kunma — 1;

[Ipubop mmst ompenenenus cocTaBa BO3ayxa — 2;

ITpuGop as oKuciIeHUs CIUPTA Hall MEAHBIM KaTaJIN3aTOPOM — 2;
[IpuGop ayis UILTIOCTPAITAN 3aBHCHMOCTH CKOPOCTH XMMHYCCKOU PEakIIny OT YCIOBHH — 2;
IlITatuB mabopaTopHsbIii — 15;

KoHcTpykTop MOJEKyIsIpHBIX MOoAenen — 1;

Habop mst snexrponusza — 1;

[IpoOxu k Kombam — 2;

JlazepHnas ykazka — 1;

AHTUBUOPAITMOHHBINA CTON — 2;

Cron ocTpoBHOH (u3nyeckuii — 1;

Cron nmpucTeHHBIN HU3NUECKUH — 4;

Cron nepeaBMmXHOMN — 1;

[Ixad nabGopaTtopHslii — 4;
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Cron nabopaTopHBIii OCTPOBHOM — 2;

Cron naGopatopHbIii ¢ mKadoOM-HaICTPOUKOM — 3;

Cron BecoBO KOMOMHHPOBAHHBIHN — 1;

Moiika naboparopuas — 1;

Becsr maboparopasie HT-3000 (A&D) — 1;

Becor maboparopusie HCB-1002 (ADAM) — 1;

Becor naboparopusie HR-100AZG (A&D) — 1;

OnHoKaHANBHBIN H03aTOp mepeMeHHoro oorsema 0,5-10mkm — 3;
OnHOKaHANBHBIN 103aTOpP MEpeMEHHOT0 00Bhema 2-20MKIT — 3;
OnHOKaHANBHBIN H03aTOp MmepeMeHHoro oorema 10-100mxr — 3;
OnHOKaHANBHBIN 103aTOp MmepeMeHHoro oorema 20-200Mkn — 3;
OpHOKaHANBHEIN M03aTop nepemenHoro oosema 100-1000mxr — 3;
OpHOKaHANBHEIN 03aTop nepeMenHoro oosema 500-5000mxr — 3;
OpHOKaHANBHEINA f03aTop nepeMenHoro oosema 1000-10000mxr — 3;
HakoHeuHnuku aiist 103aTOPOB MEPEMEHHOT0 00bemMa — 1;
[lItaTuB-noacTaBKa i J03aTOPOB YHUBEPCAIbHBIN— 3;

CToank noabEMHBINA — 3;

Hakoneunuk ans go3aropoB yHuBepcanbHbii 10 Mk — 1;
Hakoneunuk ans nozaropoB yHuBepcaibHbii 300 M1 — 1;
Hakoneunuk ais gozaropos yHuBepcanbHbiil 1000 Mk — 1;
Hakoneunuxk ans gozaropos 10000 mxm — 1;

Haxoneunuk m1st 103aTopoB yHUBEpcabHbIH 5000 MK — 2;
lIratus mys m103aTopoB — 3;

Cryn yueHnueckuii 1abopatopusiii — 15;

lIratus myas mpobupok (HemeaumuHCKoe n3aenue) — 10;

banka ms peakTuBOB — 9;

banka gy peaktuBos — 10;

[TpuGop ayst moITyvIeHusI Ta30B — 5;

KoppozumeTtp — 1;

[etfikep mabopaTopHBIA — 2;

HNonomep — 1;

Konbonarpesarens — 2;

MarsuTHas Melanka ¢ oJA0rpeBoM — 5;

Bepxnenpusognas Memanka — 3;

Ha6op apeometpos — 1;

OneKTpoHHBIN TepMoMeTp — 1;

ATOMHO-2a0COPOLIMOHHBIN CIIEKTPOMETP C OBYMs THIIAMH AaTOMH3allMd — IUIAMEHHOM H

3EeKTPOTePMHUUECKOi — 1;
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Konpykromerp — 1;
Oruerymurens — 1.

IlepeueHsb MpPOrpaMMHOro obecneyeHns :
OmneparmonnasicucteMa Microsoft Windows10 Pro;
KasperskyEndpointSecurity.

3.2. UndopMmannoHHoe o0ecnedyeHre peajn3aluu NporpaMmMbl

JInst peanu3anuy mporpaMmbl OMOIMOTEUHBIH (OH/T YHUBEPCUTETa UMEET NeUaTHbIE
W/WIN 3TIEKTPOHHBIE 00pa3oBaTebHbIe U HH()OPMAITMOHHBIE PECYPCHI, PEKOMEHIYEeMbIe JIJIs
HICTIONIb30BaHMSI B 00pa30BaTEILHOM ITPOIIECCe.

DJIeKTPOHHBbIE U31aHNS (3JIEKTPOHHbIE PecypChl)
OcHoBHBIE

1. labpuensu, O. C. Xumwms: 10-i1 kmacc: 6a3oBbiii ypoBeHb : yueOHuK / O. C.
I'a6bpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 6-e uzf., ctep. — Mocksa : [Ipocsemenue,
2024. — 128 c¢. — ISBN 978-5-09-112176-6. — TexkcT : 35ekTpoHHbIH // JlaHb : 3JeKTpOHHO-
o6ubnuoreuynas cucrtema. — URL: https:/e.lanbook.com/book/408671 - snekTpoHHas Bepcus ¢
HEOTPAaHUYEHHBIM KOJIMYECTBOM JOCTYIIOB.

2. la6puensu, O. C. Xumus: 11-it kmacc: 6a30Bwiid ypoBenb : yuebnuk / O. C.
lNabpuensu, . I'. Octpoymos, C. A. CnaakoB. — 6-¢ u31., crep. — Mocksa : [IpocBemenue,
2024. — 127 ¢. — ISBN 978-5-09-112177-3. — TekcT : 351eKTpOoHHbIH // JIaHb : 371€KTpOHHO-
6ubnmoreuynast cucrema. — URL: https://e.lanbook.com/book/408668 - anexTpoHHast Bepcus ¢
HEOTPAHUYEHHBIM KOJIMYECTBOM JTOCTYTIOB.

JlonosHuTENbHBIE
1. Aundunorenoa, W.B. Xumus: y4yeOHUK ¥  TPaAKTUKyM [UIsI  CPEIHETO
po(heCCHOHATTLHOTO oOpa3oBaHus / . B. AadpunoreHosa, A. B. baOkog,

B. A. [lonikoB. — 2-e u3na., ucnp. u gon. — Mocksa : U3gatensctBo HOpaiit, 2025. —

291 c. — (IIpodeccuonanproe odbpazoBanue). — ISBN 978-5-534-11719-6. — Tekcr :

ekTpoHHbI  //  OOpasoBarenbHas 1uatdpopma IOpaiit  [caiit]. — URL:

https://urait.ru/bcode/562501 - 3meKTpOHHAsE BEPCUSI C HEOTPAaHUYCHHBIM KOJIHMYECTBOM

JOCTYTIOB.

2. Illeronmuxuua, H. A. Ob6mas xumus / H. A. llleronuxuna, JI. B. MunaeBckas. — 2-¢
u3f., crep. — Cankr-IlerepOypr : Jlans, 2024. — 164 c. — ISBN 978-5-507-47385-

4. — Texkcr : anmekTpoHHbIH / JlaHb : ayekTpoHHO-OMONMHMOTeuHass cuctema. — URL:

https://e.lanbook.com/book/366677-  sneKkTpoHHass BepcUs C  HEOTPAHUYCHHBIM

KOJINYECTBOM JIOCTYIIOB.

3. Huxonbckuii, A. b. Xumus : yueOHUK U MPAKTUKYM ISl CpeIHEro NpodeCcCHOHaIbHOrO

obpaszoBanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ wm3a., mepepad. W J0mm. —
MockBa:  UzpmatensctBo  FOpaiir, 2025.— 507 c.—  (IIpodeccuonanbuoe
obOpazoBanme). —  ISBN 978-5-534-01209-5. —  Tekct : DJIEGKTPOHHBIA  //

O6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/562271 -
ANIEKTPOHHAS BEPCHUS C HCOTPAHUICHHBIM KOJIMYECTBOM JIOCTYTIOB.

4. Xumwus : yuyeOHUK sl cpemHero mnpodeccuoHaibHoro oopaszoBanusi/ HO. A. JleGenes,
I'. H. ®anees, A. M. T'ony6eB, B. H. lllanosan ; nop oOmeit penakuuei
I'. H. ®aneeBa. — 2-¢ wm3xa., mepepad. m gom. — Mocksa : M3gatensctBo IOpaiit,
2024. — 431 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-7723-3. —
Texcr : snextponnsli // OOpasoBarenbHas mmiatdgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/537876. - 3neKTpOHHAsI BEPCHsI C HEOTPAHUUYEHHBIM KOJIHMYECTBOM
JOCTYTIOB.

NHTEpHET-UCTOYHUKH
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1. https://postnauka.ru/themes/chemistry — nexiuu mo xumuu Ha caiite [ToctHayka.

2. http://gotourl.ru/4780  (http://elementy.ru/) —  HaydHo-mOmyJsipHBII  NPOEKT
«OnemMeHThl OonblIOW HayKu» ((pu3uka, XUMUS, MaTeMaTHKa, aCTPOHOMMSA, HAYKH O KHU3HH,
Hayku 0 3emiie). HOBoCTH HaykH, KHUTH, HAyYHO-TIOIYJISIPHBIE CTAThH, JICKIIUH, SHITHKIOTICTUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/) — CaliT Hay4HO-NOMYJISIPHOTO XkKypHAasa
«ITorenumnam». Xypnan uznaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) — CaiiT Hay4HO-HOIYJSIPHOTO >KypHaa
«Xumus n xu3Hb». XKypHan uznaércesa ¢ 1965 r.

5. http:/gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) — OTKpbITast 2JeKTpOHHAs
6ubnnoreka xumuyeckoro mnoprana «Chemnet», conmepxutr ydeOHble U HH(OPMALUOHHBIE
MaTepualibl A LIKOJBHUKOB W yuuTenedl. B Hell MOXHO HaliTu y4eOHUKM 1O oOmed u
HEOPTaHWYECKON XWMHH, OPTaHUYECKON XHMHUH, MYJIbTHMEIHaMaTepUallbl, a TaKkKe 3aJadyd
XMUMHUYECKHX OJIMMITNAJ C PEIICHUSIMH, 33]]a4l BCTYIHUTEIbHBIX 9K3aMEHOB 11 aOUTYPHEHTOB.

6. http://gotourl.ru/4787  (http://www.chem.msu.ru/rus/olimp/) — WuapopManuoHHbIe
Marepuansl 00 onuMmmuagax: MOCKOBCKON Tropoackoii, Bcepoccuiickoii, MeHneneeBcKoi,
Mexnaynaponnoit. [lpuBeneHpl 3agadd  TEOPETUUECKUX M OKCIEPUMEHTAIBHBIX TYpOB,
NoJIpoOHbIe peleHHs, CIUCKH U GoTorpadun nodbeautenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) — CucreMa TUCTAHIIMOHHOTO
o0yueHHUs1, HarpaBJIeHHas! B IEPBYIO OYepelb HA MOATOTOBKY K OJIMMIINAIaM BCEX YPOBHEH — OT
HIKOJIBHBIX 70  MexnayHapoanoit. CallT  comepKUT OTpOMHOE  KOJIMYECTBO  3ajad,
CTPYIIIIUPOBAHHBIX KaK 10 TeMaM, TaK U 1o onumnuagam. [1o BceM 0OCHOBHBIM pa3jiesiaM XUMUU
MPHUBEIEH TEOPETUICCKHIA MaTepHall M Pa300paHbl PEIICHNS THITOBBIX 3a/1a4.

8. https:/fipi.ru/navigator-podgotovki/navigator-ege ~ — HaBuratop camMoCTOSTEIbHON
noAroToBku Kk EI'D
9. http://gotourl.tu/4790  (http://webelements.com/) —  Haaéxnas  cmpaBoyHas

nH(pOopMalKg 0 XUMUYECKUX AJIEMEHTAX U UX CBOMCTBAaX (Ha aHIJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) — Pycckosi3pIYHBIN CalT O CBOWCTBax
XUMHAYECKHX DJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) — Hexommepyeckuii callT OHIaiH-
00pa3oBaHMs, COJCPKUT MHOTO HMHTEPECHBIX 00Pa30BaTENBbHBIX KYpPCOB W BHUJICOJEKIIUH ISt
IIKOJIBHUKOB, CTY/IEHTOB U yuuTenel. EcTh HeCKOJIIBKO KypCOB MO XMMUHU.

12. http://gotourl.ru/4800 (https://www.cas.org/) — Caiitr ChemicalAbstractService —
caMblil aBTOPUTETHBIN B MUpe XUMHUH HH(POPMALIMOHHBII HHTEpHET-pecypc (CalT MIaTHBIN).

13. http://www.organic-chemistry.org/ — TIloprtanr mO oOpraHM4eckol XMUMHHU Ha
aHIJIMHACKOM SI3BIKE.

14. http://www.xumuk.ru — CaliT 0 XUMHH: KIaCCHYECKHE YUEOHWKH, CIPAaBOYHHKH,
SHIMKIIONEIUH, TOUCK OPraHMYECKUX M HEOPraHMYeCKUX pPeaklUi, COCTaBJIEHUE YpaBHEHHM
pEaKUHid.

15. http://orgchemlab.com/ — CaiiT, mOCBAIEHHBIN MPaKTUUECKOM padoTe B 1aOOpaTOpUH.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJIbHOM JJUCITUITIINHBI

4.1. ®opmMbl M METOAbI OLIEHUBAHMSI

KoHTpoJIb M 0LIeHKA Pe3yJIFTATOB OCBOSHUS 00IIe00pa30BaTeIbHON AUCIIUILTUHBI
pacKpbIBalOTCA Yepe3 TUCIUILUIMHAPHBIC Pe3yIbTaThl, HalpaBJiIeHHbIE Ha (POPMHUpPOBAHUE OOIINX
U IpoeCCHOHATBHBIX KOMITETESHITUH 110 pa3jiesiaM ¥ TeMaM COJIepKaHusl y4eOHOro MaTepuala.
Oo0masi/npodeccuoHanbHAS Pasnen/Tema Tun OLEHOMHBIX

KOMIEeTeHITUsI MeponpusTHii
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OK 01. Berbupatb crioco0bl penieHus Tema 1.1-1.7
3a/1a4 mpo(ecCHOHATEHON ACATENHbHOCTH Tema 2.1, 2.2
IIPUMEHUTEIBHO K pa3IMUHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1 TectupoBanue
Tema 7'1 YcTHBIN onpoc
Tema 8.1 Pemenue pacu€THpix 3a1a4
' Ha6mronenue 3a Xxomom
OK 02. Mcnonib30BaTh COBpEMEHHbBIE Tema 1.2, 1.4, A a
BBITIOJTHEHUS TTPAKTHUKO-
CpeJCcTBa MOKUCKA, aHAJIN3A U 1.6,1.7 P oBa P SO
MEeHTHUPOBAHHBIX HHAMN
WHTEpIpeTanuu nHHOPMAIIUU, U Tema 2.1,2.2 Hp p a1
€/ICTaBJICHUE
nH()OpPMAITMOHHBIE TEXHOJIOTHH JIJIsI Tema 4.1, 4.2 ep3 a ATO
N JIbTaTOB
BBITIOJIHEHUS 3a]1a4 TPOECCUOHATIBHOM Tema 5.2-5.4 pesy
MPaAKTUYECKUX U
NEITEIHLHOCTH Tema 6.1 p
Tema 7.1 1a00paTOPHBIX pabOT
Tema 8.1 [IpoBeaeHne XUMHUYECKOTO
OK 04 Tera 1'7 IKCTIEPUMEHTA
’ ' Brimonnenue
i Tema 2.1,2.2
D¢ dexTrBHO B3aMMOICHCTBOBATH U ) KOHTDOMBHBIX
paboTaTh B KOJJICKTUBE M KOMaH/IC Tema 4.1, 4.2 paGoT 1o
Tema 5.2-5.4
Tema 6.1 pasnenam AUCIUTUTHHBI
Tema 7'1 O1neHKa caMOCTOSITEIBHO
) BBIIOJIHEHHBIX 3aJaHU
Tema 8.1
- 3amuTa pernieHus Kenc-
OK 07. ConeiicTBOBaTb COXpaHEHUIO Tema 1.7 p o
. 3aja4 (c yuetoM Oyayuieit
OKpY’KaroIlei cpeibl, Tema 5.1 IPOdECCHORAIHHORM
pecypcocOepekeHHIo, MPUMEHATh 3HaHusT | Tema 8.1
JIESITEIIbHOCTH)
00 U3MEHEHUU KJIMMAaTa, TIPUHIIUTIGI BhImo/THe e 3a1aHHil
OEpEeKITMBOTO TTPOU3BOACTBA, dPHEKTHBHO ———
JICHICTBOBATH B UYPE3BhIYAMHBIX CUTYaIUIX aTTecTaLN
IIK 2.1. OcymecTBaare pacuetos (punaHcoBo- | Tema 1.2, 1.6-1.7
cbop, MOHUTOPHHT M 00paboTKa JaHHBIX I | Tema 2.1
IMPOBCACHUA 3KOHOMUHYCCKUX IIOKa3aTejIcu Tema 4 1 ,
opraHu3sanuu
p 1 Tema 7.1,
Tema 8.1

4.2. [Ipome:kyTO4YHASI aTTECTALMS 10 JUCHUIIMHE

[IpomexxyTouHasi aTrecTalys 10 JAUCHUIUIMHE «XUMHS» TPOBOAUTCA B  (opme
nuddepeHIIMPOBaHHOTO 3a4eTa.

Kaxxnprit 6mier COCTOUT U3 Tpex 3aJaHui:

1) TeopeTnueckoe 3ajaHle U3 TEOPETUUYECKOIO COAEP KaHUS OCHOBHOTO M MPUKIIATHOTO
MOy JIEH;

2) mpakTH4YecKoe 3a/laHue (COCTaBJICHHME YPAaBHEHUH XMMHYECKUX PEAKLUUH C ydyacTHeM
HEOPraHMYECKUX WM OPTaHUYECKUX BEIIECTB, B T.4. HEMOYEK MPEBPAIICHHA M Ka4eCTBEHHBIX
peakuuii oOOHapy KeHHsI; XUMHUUYECKUX (POPMYJT HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB, B T.4.
CTPYKTYPHBIX; 33JaHHs 110 HOMEHKJIAType HEOPraHMYECKUX W OPTaHWYECKHX BEIIECTB; OICHKA
U3MEHEHUs CKOPOCTH XMMHUYECKOM peakUuMy | HalpaBJICHHUsS CMEIIEHUS paBHOBECHUS C
ucnonb3oBanueM npunnuna Jle-lllaTense; oreHKa XUMHYECKOTO COCTaBa | T.I1.);

3) pacueTHas 3a1a4a (pacueTsl 10 YPaBHEHUSAM XUMHUYECKUX PEaKLui, pacyeT MacCcOBOM
10U (Macchl) XMMHUYECKOrO 3JIEMEHTa (COEIUMHEHMs) B MOJEKyJie (CMecH); ONIpelelieHue
npocreiiel (GopMyJbl OPraHUYECKON MOJIEKYJbl, MCXOs M3 3JEMEHTHOro cocraBa (B %);
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pacueTsl TEmIoBBIX 3()(EKTOB XMMHUYECKMX pPEaKLUH; pacyeTbl 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON peaKkIMH OT KOHLIEHTPALUU U TeMIepaTyphl U T.I1.).

Teoperuyeckoe 3a1anue
3aganue 1.
Kakoil pacTBOp HCHONB3YIOT UIsI Ka4€CTBEHHOM pPEaKIHMM ONPENEIEHUs XIOPHUJIOB,

O6pomMuoB, Hoauaos? Hanuimmre ypaBHeHUs peaklnii 1 000CHY#Te OTBET.

3ananue 2.

Jlana-cxema -peBpamieHmil.
Al505,400°C KMnO,4,H,0,0—20°C BT (uz6) t NaOH(cnupT. p—p)
C,HsOH X2- X3

IIpormmmmre -Bee -peakiny -U-olpeaeanTs Bemectsa X 1,-X2,-X3 9

stuH—C,H,Of

3ananue 3
OHpeI[eJII/ITe MACCOBBIC JO0JIM XUMHUYCCKUX DBJICMCHTOB B OKCHUAC AJIFOMUHUSA A1203 158

BBIPa3UTE UX B IIPOLCHTAX.

Bomnpocs! nis nuddepeHIMpoBaAHHOIO 3a4eTa.

1.

2.

W

10.

11.

12.

13.

14.
15.

OCHOBHBIE MOHATHS XUMHH (XUMHYECKHM 3JIEMEHT, aTOM, MOJIEKYJIa, BELIECTBO (IIPOCTOE,
CJIO)KHOE), aJUTOTPOTIHS).

OcCHOBHbBIE 3aKOHBI XMMHUH (3aKOH IIOCTOSIHCTBA COCTaBa BEILECTBA, 3aKOH COXPAaHEHUs
MaccChl BEIIECTBA, 3aKOH ABorajipo, nepuoanyecknii 3akon /.M. Menneneena).
[Tepuonnueckas cucreMa xumuueckux 3iueMeHToB .M. MenaeneeBa u ee 3HaueHHE.
DIIEKTPOHHOE CTPOCHHME aToOMa XMMHYECKOro anemeHTa. [IpuBectn mpumep Ha 3j€eMEHTax
1-3 mepuonos [ICXD JI.1. Menaeneena.

OTHOCUTENbHBIE AaTOMHAsT W MOJEKyJIspHas Maccbl. MaccoBass J0Js 3JE€MEHTa B
XMMHUYECKOM COEIMHEHUH. BBIUMCINTE MaccoBYIO [0JIIO 3JEMEHTOB B COEAMHEHUHU (IO
BBIOOpY TperoaBaTers).

Tumnbel XUMUYECKOH CBS3M (MOHHAs, KOBAJICHTHAsI, METANINYECKasi, BOAOPOIAHAs), MEXaHU3M
oOpaszoBanus. [IpuBecT npumep cxembl 00pa30BaHUs KaXKJI0TO THUIIA CBA3H.

UYucTthle BeliecTBa U cMeCU. BBIUMCINTE MAacCOBBIE A0JIM KOMIIOHEHTOB BELIECTB B CMECHU
(o BRIOOpY TperoaBaTess).

OCHOBHbBIE TOJIOKEHHSI TEOPUHU AIIEKTPOIUTUUECKON auccounanuu (HopMyIupoBKa U HUX
CYILIHOCTb). 3amnucaTh ypaBHEHUE PEaKIUU B MOJEKYJISIPHOM M MOHHOM BHJE (110 BBHIOOPY
MPEnoIaBaTes).

Kucnotsr (ompenenenue, kinaccuduxaiusi, CBOWMCTBA). 3amucaTh YpaBHEHHs pPEaKIHii,
MOATBEPKIAIOLIUE CBOWCTBA KUCIIOT.

OcHoBanust (ompezaeneHue, kKiaccuukalus, CBOWCTBA). 3amucaTbh ypaBHEHHUS DPEaKIIHi,
MIOATBEP>KIAOIIUE CBOWCTBA OCHOBAHUH.

Comu (ompenenenue, KiacCUpUKalus, CBOICTBa). 3amucaTb YpaBHEHHUS pPEaKIIHii,
MIOITBEP K IAOLIUE CBOWCTBA COJIEH.

Oxcunpl (ompezneneHue, kinaccudukaiusi, CBOWCTBA). 3amucaTh YpaBHEHUS pPEaKIIHi,
MIOATBEP>KIAIOLIUE CBOWCTBA OKCUIOB.

Krnaccudukannm XuMu4eckux peakiuii (Mo KOJIMYeCTBY U COCTaBy PeareHTOB M MPOIYKTOB
peakiyy, MO0 W3MEHEHHMIO CTENEHU OKHUCIIEHHs, MO TerioBoMy 3((deKTy, Mo HaJIHMYUI0
KaTaimzaTopa, 1mo (azoBoMy (arperaTHOMy) COCTOSHHUIO PEarupyroluX BEIIeCTB U T.I.).
[IpuBecT npuMephl ypaBHEHHUH peakinii K KaKI0N KIacCU(pUKAIIUH.

CkopocTh XUMHUYECKOH peakuny. DakTopsl, BAUSIONINE HA CKOPOCTh XUMUYECKOW PeaKIuu.
XUMHUYECKOE paBHOBECHE M CIIOCOOBI ero cmemnieHus. PakTopsl, BIUAIONIME HA CMEIICHUE
XMMHUYECKOTr0 paBHOBECHS (Ha MPUMEPE PeaKui CUHTE3a aMMHUaKa).
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16. Meramnel (nonoxenue B [ICXD JI.M. MengeneeBa, cTpoeHue artoma, (U3MYECKUE U
XUMHUYECKHE CBOMCTBa, mnpuMeHeHue). IlpuBectu mnpuMepsl XHUMHUYECKUX pEaKIui,
XapaKTEepU3yIOLINX CBOMCTBA METANIOB HA KOHKPETHBIX IIPUMEpaXx.

17. Hemeramnsl (monoxenue B IICXD JI.M. MenneneeBa, ctpoeHue aroma, (uU3NYeCKUe U
XMMHYECKHE CBOMCTBa, npuMeHeHue). llpuBectn mnpuMepsl XHMHUYECKUX pPEaKLUi,
XapaKTepU3yIOIINX CBOMCTBA HEMETAIJIOB HA KOHKPETHBIX MPUMEPAX.

18. Teopust cTpoeHust opraHuueckux coenanHeHnii A.M. ByTiepoBa (IOJ0XKeHHUs TEOPUH M HX
MOSICHEHHE C TIPUMEepaMHu, €€ 3Ha4eHHE JUIsl pa3BUTHS XUMHH).

19. Anxansl (cocTaB, CTpOEHHE, TOMOJIOTHYECKHH Psill, M30MEpHUs, HOMEHKIIATypa, pu3ndecKue
U XUMHUYECKHE CBOMCTBA, CIOCOOBI OJyUYeHUE, IPUMEHEHHE).

20. AnkeHbl M aJKUHBI (COCTaB, CTPOEHHUE, H30MEpUs, HOMEHKIATypa, (u3nYecKue Hu
XMMHYECKHE CBOIMCTBA, CIIOCOOBI MOJIy4€HNE, IPUMEHEHHE).

21. AnxagueHsl (cocTaB, CTPOEHHE, H30MEPHS,HOMEHKJIATypa, (U3NYECKHEe U XHUMHYECKHE
CBOMCTBA, CITOCOOBI TIOJTyYECHHE, IPUMEHEHHE).

22. Apenbl (cocTaB, CTpOEHHE, H30MEpHUs, HOMEHKJIATypa, (GHU3NYECKUEe U XHUMHYECKHE
CBOMCTBA, CITIOCOOKI TIOJTyYECHHE, IPUMEHEHHE).

23. Cnoupthl (cocTaB, CTpPOCHHME, H30MEpHUs, HOMEHKJIATypa, (u3nyecKkue U XUMHYECKHE
CBOMCTBA, CITIOCOOKI TIOJyYECHHE, IPUMEHEHHE).

24. KapOoHOBBIE KHUCIOTHI (COCTaB, CTPOCHHE, H30OMEpHs, HOMEHKJIAaTypa, (QHU3UYECKue Hu
XUMHUYECKHUE CBOIMCTBA, CIIOCOOBI MTOJIyY€HNE, IPUMEHEHHE).

25. A3sorcojaepxaliye opraHideckre COeJUHEeHUs (aHWINH, aMUHBI 1 AMUHOKHCIIOTBI).

26. Ilonmumepusanusi 3TUJIEHa KaK OCHOBHOE HAalpaBleHHWE €ro HucCHoJjib3oBaHusa. Kayuyku
HaTypaJIbHbI U CHHTETUYECKHUE.

27. llonatue o0 OWONIOTMYECKH AKTHBHBIX BemiecTBax (yriaeBogax, Oenkax, >KMpax H Jp.).
buonornueckne (yHKIMM YrieBoJOB, O€NKOB, XUpPOB. Pojb OpraHuueckoil XuMum B
pelieHny npobieM NUIeBOi 0€30MaCHOCTH.

28. PactBOpeHMe Kak (u3MKo-xuMuueckuil mporecc. PactBopbsl. PactBopumocTts. MaccoBas
JI0JIl  pAacTBOPEHHOTO BELIECTBA. BBIYMCINTH MaccoBylO JOJI0 (Maccy) BellecTBa B
pacTtBope(To BeIOOpY MpernoaaBartess).

29. Unentudukanus HEOPTaHMYECKUX BEIIECTB C HMCIOJIb30BAaHUEM WX (U3HKO-XUMHUYECKUX
CBOWCTB, XapaKTepHBIX KaueCTBEHHbIX peakiuil. KauecTBeHHble peakuuu Ha cCyibdart-,
KapOOHaT- U XJIOPUJI-aHUOHBI, HA KATUOH AMMOHHSL.

30. Unentudukanuss OpraHUYECKUX COEAMHEHUN OTHENbHBIX KJIaccoB (Ha MpuMepe
HeMnpeeNbHbIX YIIIEBOJOPOIOB, AlIbJIEIHI0B, KpaxMaja, YKCYCHOM KUCIOThI, OEJIKOB U T.II.)
C UCMOJb30BAaHUEM HX (PU3MKO-XUMHUYECKHX CBONCTB M XapaKTEPHBIX KaueCTBEHHBIX
peaKuuid.

I[IpuMepbl NpaKTHYECKUX 32JaHUH M PacyeTHBIX 32/1a4 K 1u¢PepeHIUPOBAHHOMY 3a4eTy:

1. CocraBbTe DSJEKTPOHHYIO (OpPMYITy XUMHYECKOTO 3JeMeHTa(llo  BhIOOpY
MIPETo/1aBaTeis)

2. JlaiiTe XapakTepUCTUKYy XUMHYECKOro 3JeMeHTa (Mo BBIOOpY MpemojaBaTelis) Ha
OCHOBaHMM ero nosioxxkeHus B llepuoanueckoit cucreme [I.M. MenneneeBa (cumBoul,
MeTaJlJI/HEMETallI, TOPSAIKOBBIM HOMEp, MEePUOJ, TPYIa, MOATPYIa, CEMEHCTBO XUMHUYECKHX
2IeMeHTOB (S, p, d, f — 3;eMeHThI), OTHOCHTENBLHAS aATOMHAS Macca, 3apsj sapa aroMma, YHUCIIo
IPOTOHOB U HEUTPOHOB B SApE aToma, OOIlee YUCIO AIEKTPOHOB B ANEKTPOHHON 000J0YKe
aToMa, YHCJIO0 DOHEPreTHYECKUX YPOBHEH B aTOME, UHCIO OJEKTPOHOBHA BHEUIHEM
SHEPreTUUYEeCKOM YpPOBHE, BBICIIAs CTENEHb OKUCICHHS B COEIMHEHUSX, (OopMyJia BBICIIETO
OKCHJIa, €r0 XapakTep (OCHOBHOM, aM()OTEPHBIN, KHCIOTHBIH), (hOpMyJia BBICIIETO THIPOKCHA,
ero xapakrep (OCHOBHOH, aM(OTEpHbIN, KHUCIOTHBINA), HU3IIAS CTENEHb OKHCICHUS B
COCIMHEHUSX, HAIMYHUE JIETYYEro BOJOPOIHOTO COSIMHEHUS, eT0 (popMysia u XapakTep).
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3. Onummre, KakuM 00pa3oM H3MEHSIOTCS CBOWCTBA 3JIEMEHTOB (3apsj sjapa aToMma,
paaunyc aToMma, 3EKTPOOTPHUIATENEHOCTb, YHUCIIO BaJICHTHBIX 3JIEKTPOHOB,
METaJUINYEeCKUE/HEMETANINYEeCKUEe, OKHCIUTEIbHO-BOCCTAHOBUTENIFHBIE CBOICTBA) B  pAdy
XUMUYECKHUX AJIEMEHTOB (110 BEIOOPY MpeEroaaBaTes).

4. Ormpenenure CTENEHW OKUCIEHUS OJIIEMEHTOB B COEAMHEHHSX (IO BBIOOPY
npenojaBaTes).

5. Onpenenure TUIIBI XUMUYECKHX CBsI3€H B BelllecTBax (IO BEIOOPY MperoiaBaTens).

6. CocraBbTe ypaBHEHUE ANEKTPOIUTUIECKON JUCCOLIMAIIUT
KHCJIOTBI/OCHOBaHHUS/CONMHU(TIO BHIOOPY MPENOAaBATENS).

7. Jlg BBINOJHEHUS 3aJaHUSI UCIOJIB3YWTE CIEAYIOUIMK IMEePEYCHb BEIIECTB: XJIOPH]
KaJus, TUAPOKCHU] KalMs, CepHasi KHCIOTa, a30T, cylb(paT HaTpus. JlomycTUMO HCIOIB30BaHHE
BOJIHBIX PacTBOPOB BellecTB. M3 MpeanokeHHOro MepedHsl BEIIeCTB BHIOEPUTE BEIIECTBA,
MEXy KOTOPBIMU BO3MOJKHA PEaKLMs MOHHOTO OOMeHa. 3amHIIUTe MOJIEKYJSIpHOE, MOJHOe U
COKpaIlIEHHOE HOHHOE YPAaBHEHUS 3TOU PEaKIUH.

8. Hanmmnre 5 ypaBHEHUH peaklMii, COOTBETCTBYIOIIHUX CXEME IPEBPAILCHHUS:

Fe i» FeClziFe(NO3)2i Fe(OH)zi FeO iFe
Jlns TepBOW peakIUM COCTaBbTE OJJICKTPOHHBIA OaJlaHC, YKAKUTE OKHUCIUTEIb U
BOCCTAaHOBUTEIIb.
9. 3anumure 5 ypaBHEHHUH peakUWd, C TMOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH
CJICTYFOIIHE TTPEBPALICHUS:

CH3-CH31> CH2=CH2£> CH;-CH,-OH iaTaHaJ'H)i CH;-COOH iBTI/IJ'IaHeTaT

10. ITocne npomyckaHus yepe3 pacTBop ruapokcuaa kamus 4,48 n cepHuctoro raza SO,
(1. y.) momyuunu 252,8 r pactBopa cynbdura kamusK,SOs;. Berancanute MaccoByro 00 COH B
HOJly4EHHOM pacTBOpE.

11. IIpu pactBopenun 187,5 T u3BecTHsAKa B M30BITKE COJSHOW KHCJIOTHI BBIACIUIOCH
33,6 1 yraekucioro rasza (H. y.). OnpenenuTe MaccoBYIO OO KapOOHATa KaNbIHS B JAaHHOM
oOpa3siie U3BECTHSKA.

12. Bpruuciure MakCUMaIbHO BO3MOXHBIM 00BEM (H. y.) aMMHaKa, KOTOPHIA MOXET
ObITh moayueH u3 40 1 Bomopona u 30 s azora. OTBET yKa)XXUTE B JUTPAX C TOYHOCTHIO 7O
JIECATHIX.

13. B pe3ynbpTare peakiuu, TepMOXUMUYECKOE YPaBHEHUE KOTOPOl

2H,(1) + O,(r) = 2H,0(r) + 484k /1 x,

BeIICMIIOCh 1479 kJIk TernoTel. Beramciaure Maccy oOpa3oBaBieiicss TP 3TOM BOJIBI (B
rpaMMax). OTBET OKpYTJIUTE 10 LIETBIX.

14.  VYcranoButre ¢opmyny yriaeBojgoponaa, coaepxamero 83,34%  yraepoaa.
OTHOCuUTENbHAs TUIOTHOCTH AapOB BEIIECTBA MO BO31yXYy paBHa 2,483.

15. Beruucnure MaccoBbl€ 10U 3JIeMeHTOB B HUTpate aMMoHusi NH4NO3 B nporienrax ¢
TOYHOCTBIO /10 LENbIX.
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5. JIncT BHECEeHUS M3MEHEeHU

B paGouyro mporpammy mno auctuminae «OY.B.12 «Xumus» 1o cnenuanbHOCTH
38.02.06 «PuHaHCHI», YTBEPKICHHYI0 Ha YdeHOM coBere Jlep:kaBuHCKOro auues 17 mapra
2025 r., mpoTokoa NeS5.

Homep TekcT u3smeHeHus [IpoTokon 3acenanus
H3MEHEHUS Ne \ Jarta
1. B cBs13u ¢ akTyanuzanueit paboueit mporpaMMbl 10 27.08.2025 r
y4eOHO IUCIUIIINHBI «XUMUS
00111e00pa30BaTEILHOTO IMKJIAa Ha OCHOBaHUH
pemenus mnenaroruueckoro coserta PI'BOY
AIIO HPIIO ot 18.04.2025 1. (mpoToKOJI
Ne6/2025).
2.
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