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1. OBIIAA XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI « XUMHU S

1.1. Mecto aucunnimusl B ctpykrype OII CIIO

OoOmeoOpa3oBaTenpHas AWCHUIIIMHA «XUMHUS»  SBIAETCS  00s3aTEIbHOM  YacThIO
0011e00pa3oBaTeIbHOTO IKUKJIa 00pa3oBaTenbHON TporpamMmbl B cooTBeTcTBHUU ¢ PI'OC CIIO
no cneruanbHocTu 38.02.08«Toprosoe aeno».

1.2. Hean u miiaHupyembie pe3yJabTATbl OCBOCHHUS IHCUMILINHBI
1.2.1.Ileuu 3aga4n AMCHUTIMHBI

CogepxaHrie TporpaMMBbl 00IIE00pa30BaTENbHON TUCIUIUIMHBI «XHUMHS» HAIMPaBICHO
Ha JOCTIKECHUE CIEAYIOMIHX HeJei:

- ($hOpMHUpPOBAHHE CHCTEMbl XMMUYECKHX 3HAHUN KaK Ba)KHEUIIEH COCTaBJISIOMICH
€CTECTBEHHO-HAyYHON KapTHHBI MHpPAa, B OCHOBE KOTOpPOH JiekaT KIIIOUEBBIC MOHSTHS,
(dbyHIaMeHTalIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE U MOHUMAaHHE
CYIIHOCTH JOCTYIHBIX 00OOIICHHI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

— dbopMupOBaHHEe M pa3BUTHE NPEICTABICHUNH O HAyYHBIX METOAAX IO3HAHUS
BEIIIECTB M XUMHUYECKUX PEAKIUi, HECOOXOIUMBIX ISl MPUOOPETEHUSI YMEHUN OPUEHTHPOBATHCS
B MHUpPE BEIIECTB U XUMHMUECKHUX SIBIICHUW, UMEIOLIUX MECTO B MPUPOJE, B MPAKTUUECKOU M
MOBCETHEBHOM KU3HU;

- pa3BUTHE YMEHHH M CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM HU
00BSICHEHMEM XUMHUYECKOTO PKCIEPUMEHTA, COOJIIOICHHEM TpaBUil 0€30MacHOro o0palieHus ¢
BEIIECTBAMH.

3agaum IMCUMILTUHBI:

1) chopMUpOBaTh TMOHMMAaHHE 3aKOHOMEPHOCTEM MPOTEKAHHS  XUMHUYECKHX
MPOLIECCOB U SIBJICHUI B OKPYKAIOIIEH CpeJie, a TAKKE X CBA3b C UEJOCTHOM HAYyYHOU KapTUHOU
MUpa U APYTUMHU €CTECTBEHHBIMU HayKaMH;

2) pa3BUTh YMEHUS COCTaBIIATH (OPMYIBI HEOPTaHUYCCKUX ¥ OPTaHHYECKUX
BEIIECTB, YpPAaBHEHUS XUMUYECKUX PpEAKIHH, OOBICHATH HUX CMBICH, WHTEPIPETHPOBATH
pe3yabTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmMUpoBaTh HaBBIKU IPOBEJICHUS MPOCTEHIINX XUMHYECKHUX
AKCIIEPUMEHTANIbHBIX HCCIIEIOBAHUNA C COOJIIOJICHHMEM TIpaBui 0O€30mMacHOro OOpalieHus: ¢
BelIeCTBaMH U J1a0OpaTOPHBIM 000PYI0BaHHEM;

4) pa3BUTh YMEHHUS HAXOJUTh, AHAIM3UPOBATH M WCIONH30BaTh WH(HOPMAIIUIO
XUMHYECKOTO XapakTepa U3 Pa3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHHKOB, BKIIIOYas y4eOHYIO
JTUTEPATypPy, HAyUHBIC MTyOJIUKAIIUU U UHTEPHET-PECYPCHI;

5) chopMUpOBaTh YMEHHUS MPOTHO3MPOBATH IMOCJIEICTBUS CBOEH AESITETbHOCTH U
XUMUYECKUX TPHUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YUUTHIBAs BO3MOXKHbBIC
HKOJIOTUYECKUE U COI[UAIbHBIE BO3/IEUCTBUS;

6) chopMUpOBaTh TIOHMMAaHWE 3HAYUMOCTH JOCTHIKCHHA XHMHYECKOW HAYKU U
TEXHOJOTHI ISl pa3BUTHSI COIMAIBHON M TMPOU3BOJICTBEHHOW cep C yMeHHEM NPUBOIUTH
MIPUMEPHI UX MPUMEHEHHSI B PA3ITUYHBIX c(hepax KU3HU.



1.2.2. [Ilnanupyemble pe3yJibTaThbl 0CBOEHNS 00pa3oBaTeIbHOI JMcUMIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Ocoboe 3HaueHne JUCUUIUIMHA MMeeT npH popmupoBanuu u pazsutun OK u T1K.

Kon
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeHIMii

Hu

IInanupyeMble pe3y/bTaThl 0CBOCHHS TUCIUILIHHBI

Oo0mue

JAucounanHapHbie

OK 01. Beibupats
CIOCOOBI pELIEHUS
3aa4
pohecCHOHaANBHOM
JeSITeITbHOCTH
HNPUMEHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

JINYHOCTHBIE Pe3yJbTATHI 0JKHBI OTPAKATH B YACTH:
TPYAOBOr0 BOCTIMTAHUS:

TOTOBHOCTh K TPYyJIy, OCO3HAHWE IICHHOCTH MAacCTepCTBa,
Tpyaomooue;

TOTOBHOCTh K aKTHBHOM JCATEIBPHOCTH TEXHOJOTHYECKOH M
COIMAJIBHOW HAITPaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMHPOBATH,
IUTAHUPOBATh W CAMOCTOSITEIBHO  BBITIONHSTH — TaKylO
NESTEHHOCTD,

WHTEpEC K pa3audyabiM  chepam  npodeccHoHaIbHOU
NEATEITBHOCTH.

MeTanpeaMeTHble  Pe3yJbTaThl JAOJKHBI  OTPAXKATh:
OBaanenue YHHMBEPCAJIbHBIMH Y4eOHbIMH
NMO3HABATEJbHBIMH /Il CTBUSIMH:

a) 0a3oBble JIOrHYEeCKHEe TeHCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIHpOBaTE H  aKTyaIH3HPOBATH
mpo0JieMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

YCTaHABIIMBATH CYMIECTBEHHBIA MPHU3HAK WJIM OCHOBAHUS IS
CpaBHEHUS, KJIACCH(PUKAIIUN 1 0000IIEHNUS;

OTIPEETATh IeNU JAeATEIbHOCTH, 3a/aBaTh MapaMeTpbl U
KPUTEPHUH UX TOCTHKCHUS;

BBISIBIIATD 3aKOHOMEPHOCTH u MIPOTUBOPEUUS B
paccMaTpUBaEMBbIX SIBJICHHSIX;

BHOCHUTh  KOPPEKTHUBBI B  JIEATCIBHOCTh,  OIICHUBATH
COOTBETCTBHE pE3YJBTATOB IICNISIM, OIICHUBAaTh PHCKHU
MTOCJICICTBHH JI€ITEILHOCTH.

0) 0a30BbIE HcCCIe0BaTE/IbCKIE 1eHCTBUSA:

JucuuninHapHbie pe3yJibTaThII0KHbI 0TPAKATH:

IIP6 01. chopMUPOBAHHOCTH MPEACTABICHUN: O XHUMHUYECKON
COCTaBIISIFOILIEH eCTECTBEHHOHAYYHOM KapTHUHBI MHpa, POJIH
XUMHUH B T[IO3HAHWUW SBJICHHUA TPHUPOABI, B (QOPMHUPOBAHUU
MBILIUIEHUS. W KYJbTYpbl JIMYHOCTH, €€ (PyHKIHOHAJIbHOMI
rPAaMOTHOCTH, HEOOXOJIMMOM /I PEIICHUS MPAKTUUYECKUX 3a7a4
U DKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3J10pOBBIO U IPUPOJIHOM cpene;

IIP6 02. BiameHWe CUCTEMOW XHWMHYECKMX 3HAHUM, KOTOpas
BKJIFOUAET: OCHOBOIIOJIAraIOUINE MOHATUS (XUMUYECKUI 3JIEMEHT,
aTOM, DJJIGKTpOHHAs 000JOYKa aToMa, S-, p-, d-DJIEKTPOHHBIE
opburanu aTOMOB, WOH, MoOJIEKYJIa, BaJICHTHOCTb,
JMEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHUS, XHUMUYecKas
CBSI3b, MOJIb, MOJISIDHASE Macca, MOJISIPHBIM 00BEM, YyIiepOaHBIN
CKeJeT, (yHKUMOHAJIbHAs TIpylma, paguKkais, HU30MepHs,
U30MEPBI, TOMOJOIMYECKMH psii, TOMOJIOTH, YIJIEBOJOPOJIbI,
KHUCJIOPOJI- W a30TCOJEpIKAaIlMe COEAMHEHHUS, OUOJIOTUYECKH
aKTUBHBIC BellecTBa (YIJIEBOIBI, JKHPBI, OCJIKH), MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COC/IMHECHMS, KPUCTAUIMYECKAs] PEIIETKA, THUIbl XUMUYECKUX
peaxuit (OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
OHIOTEPMUYECKUE, PEAKIMM HOHHOTO OOMEHa), pacTBOp,
JJEKTPOJIUTHI, HERJIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS
JUCCOLMAIMUS,  OKHCIUTENb,  BOCCTAHOBUTENb,  CKOPOCTh
XUMHUYECKON pEeaKIMH, XHUMHUYECKOe pPaBHOBECHE), TEOpUU U
3aKOHBI (TEOPUST XUMUYECKOTO CTPOCHHSI OPraHUYECKUX BEIIECTB
AM. bytiepoBa, Teopus 3JIEKTPOIUTUYECKON THUCCOLMAINH,




BJIQ/ICTh HAaBBIKAMHU yUeOHO-UCCIIEIOBATEILCKOM 1 MPOCKTHOU
JesITeIbHOCTH, HAaBBIKAaMH pa3pelIeHus mpooieM;

BBISIBIISITD IIPUYMHHO-CIIEICTBEHHBIE CBSI3U u
aKTyaJIU3UPOBATh 3aJlavy, BBIIBUTATh THUIIOTE3Y €€ PEIICHUS,
HAaXOAUThb  ApryMEHThl Ui JOKa3aTelabCTBAa  CBOMX
YTBEPKJICHUH, 3a/1aBaTh MMapaMeTpbl U KPUTEPUHU PEIICHUS,
aHAJM3UPOBaTh IIOJYYCHHBIE B XOJE PpEIICHUS 3aJauu
pe3yJIbTaThl, KPUTUYECKHM OLECHHBATh HMX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh UBMEHEHHUE B HOBBIX YCIIOBUSX;

YMETb  I[IEPEHOCUTh 3HAHUSA B  IIO3HABATEIIBHYKD U
MPaKTUYECKYIO 00IaCTH KU3HEACATETHHOCTH.

nepuoauyeckuii 3akoH [[.M. MeHneneeBa, 3aKOH COXpaHEHHUS
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUN S3bIK XHUMUH,
¢dakTorornyeckue CBEACHNUS O CBOMCTBAX, COCTAaBE, MOIYYSHUU U
0€30MacHOM HCIOJIb30BAHUN BAKHEUIINX HEOPraHUYECKUX H
OpPraHMYECKUX BEUIECTB B OBITY U MPAKTHYECKON NEATEIbHOCTH
YEJI0BEKA;

ITP6 03. chopMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHbBIC
NPU3HAKK W B3aMMOCBS3b W3YUYEHHBIX MOHITHI, NPUMEHSTH
COOTBETCTBYIOIIUE MMOHATHS MIPU ONKUCAHUM CTPOCHUSI U CBOMCTB
HEOPTaHWYECKUX U OPTraHMYECKUX BEIIECTB M MX MPEBPAIICHUII;
BBISIBIIATH B3aUMOCBSI3b XUMUYECKMX 3HAHUW C MOHATHUAMH U
MPEACTABICHUSIMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
IMP6 04. chopMHPOBAHHOCTL YMEHHMH  HCIIOJIB30BATh
HAaMMEHOBAHMUSI XUMHUYECKHX COCAMHEHUN MEXIyHApOIHOTO
COI03a TEOPETUYECKOM M MPHUKIAIHOW XMMHH W TPUBHUAIBHBIC
HA3BaHUS BAKHEHIINX BEIIECTB (ITHIICH, AlleTUJICH, TJIMIICPHH,
deHon, dopMmanbaerua, yKCycHas KHUCIOTa, TJIMIMH, YTapHbIA
ra3, yIJIGKUCIBIA Ta3, aMMMAaK, raiieHas W3BeCTb, HeramieHas
U3BECTh, MUTHEBAas COJAa U JIPYTHX), COCTaBIATH (POPMYJIBI
HEOPTraHWYECKUX W  OPraHMYECKUX BEIIECTB, ypaBHEHUS
XUMHUYECKHX PEaKIHil, OOBSICHATh HMX CMBICI; MOJITBEPKIATh
XapaKTepHbIC XUMUYECKHE CBOMCTBa BELIECTB
COOTBETCTBYIOIIMMU SKCIEPUMEHTAMHU W 3aMHUCSIMH yPABHEHUU
XUMHYECKUX PEAKIIU;

IMP6 05. cdhopMupoBaHHOCTH YMEHHH  yCTaHABIMBATh
MPUHAAJIEKHOCTh U3YUEHHBIX HEOPTaHUYECKUX U OPTraHUYECKUX
BEILIECTB K OMNpPEAENIEHHBIM KJIacCaM M TpPYyIIaM COEIUHEHUH,
XapakTepu30BaTb HUX COCTaB W  BaKHEWIIWE CBOMCTBA;
OTIpe/IeNIATh Bl XUMUYECKUX CBsi3ed (KOBaJeHTHas, WOHHAs,
MeTajuInuecKasi, BOJOPOAHAs ), TUIIbl KPUCTAIUIMYECKUX PEUIETOK
BEIIECTB; KJIacCU(ULIUPOBATH XUMHUECKHUE PEAKIIHH;

IP6 07. chopMUpPOBAaHHOCTE YMEHHMH NMPOBOAUTH PACUETHI IO
XUMHUYECKUM (hopMyJiaM M ypaBHEHHUSIM XMMHUYECKUX pEakUui C




UCTIOJIb30BaHUEM (U3UYECKUX BEIIMYHMH, XapPaKTEPU3YIOIINX
BEIIECTBA C KOJIIMYECTBEHHOHW CTOPOHBI: MAacChl, O0BeMa
(HOpManpHBIE  YCJIOBHSI) Tra3oB, KOJMUYECTBA  BEIICCTBA;
HCIIOJIB30BAaTh CUCTCMHBIC XWUMHWYCCKUC 3HAHUA I MPUHATUA
pelIeHNii B KOHKPETHBIX YKH3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C
BCIICCTBAMHU M UX IPUMCHCHHUCM.

OK 02. Ucnosb30oBaTh
COBPEMECHHBIC
CpelCTBa MIOUCKA,  —
aHaJM3a u
MHTEpIIpeTaluu
UHPOPMALIUU U
nH(bOpPMalMOHHbIE
TEXHOJIOTHH IS -
BBITMIOJTHEHUSI 3a/1a4
npohecCHOHATBLHOM
JESITEIbHOCTH

JInyHOCTHBIE Pe3yJIbTATHI JOJKHBI 0TPAKATH B YACTH:
LHEHHOCTH HAYYHOTI'0 MO3HAHMS:

c(OPMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U OOIICCTBEHHOMN
MPaKTUKH, OCHOBaHHOTO Ha Jiajore KyJbTYD,
CIOCOOCTBYIOIIETO ~ OCO3HAHUIO  CBOETO  MecTa B
MOJIMKYJIbTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YWUTATEIBCKOW KYJIbTYPHI
KaK CpEeJCTBAa B3aMMOJICUCTBUS MEX]Y JIOJbMHU W MO3HAHUS
MUpa.

MetanpeamMeTHble  pe3yJbTaThl  JAOJKHBI  OTPAKATH:
OBJagenue YHUBEPCAJIbHBIMHA Y4eOHBbIMHU
NMO3HABATEJbHBIMHM /IE/iCTBUSIMH:

B) pabora ¢ ungopmanmeii:

BJIa/IETh HABBIKAMU MOJIY4YeHHs] MHPOPMAIMK U3 UCTOUYHUKOB
Pa3HBIX THIIOB, CaMOCTOSITEIPHO OCYIIECTBIATHh IIOMCK,
aHallM3, CHCTEMAaTH3allMi0 M WHTEpIpeTanu0 UHPOpMaIluu
Pa3IUYHBIX BUJIOB U ()OPM MPEICTABICHUS;

co3JaBaTh TEKCThl B Pa3IMYHBIX (QopMarax C ydeToM
Ha3Ha4YeHUs] WH(OPMAIMK W IICJIEBOM ayJaUTOpPUH, BBIOWpAs
ONTUMAaNbHYIO (POPMY IPEICTABICHUS U BU3yAIU3AlIHNH;
OLIGHHBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh MH(pOpMaIMu, ee
COOTBETCTBHE MPABOBBIM U MOPATBHO-ITHIECKUM HOPMaM;
BJIAJIETh HABBIKAMH PACTIO3HABAHUS W 3aITUTHI HHPOPMAIIHH,
nH(GOPMAIMOHHON 0€30MaCHOCTH JTHYHOCTH.

JducnunianHapubie (NmpeaMeTHbIe) Pe3yJbTATHIM JA0JKHbBI
0TPakKATh:

IIP6 06. BiaseHre OCHOBHBIMH METOJAMHU HAYyYHOI'O MO3HAHMS
BEIIECTB M XMMHYECKUX SIBIICHUU (HaONIOJECHUE, H3MEpPEHHUE,
AKCTICPUMEHT, MOJICIIMPOBAHNUE);

IP6 07. chopMUPOBAHHOCTE YMEHHMH NMPOBOAUTH PACUETHI IO
XUMUYECKUM (POopMyJiaM B YpaBHEHUSIM XHMHUUYECKHX PEaKIUi ¢
UCTIONB30BaHUEM (DH3UYECKHX BEIWYUH, XapaKTEPH3YIOIIUX
BCIIECTBA C KOJUYECTBEHHON CTOPOHBI: MacChl, oOO0BbeMa
(HOpMaJIbHBIE ~ YCIIOBHMSI)  Ta30B, KOJMYECTBA  BEIIECTBA;
WCIIOJIb30BaTh CHUCTEMHBIE XMMHYECCKUE 3HAHMS JJISI TPUHSATHUS
pelieHuil B KOHKPETHBIX >KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMEHEHUEM;

IIP6 08. cdopmMupoBaHHOCTH YMEHUH IUIAHHPOBATH U
BBITTOJIHSATH XUMHYCCKHH AKCIIEPUMEHT (mpeBpameHus
OpraHWYECKUX BEIIECTB MPU HAIPEBaHUU, MOJYyUYCHUE FTUICHA U
M3Y4YEHHUE €Tr0 CBOMCTB, KQUECTBECHHBIC PEAKIIMM Ha aJIbJICTHIBI,
Kpaxmajl, YKCYCHYIO KHCIIOTY; JACHaTypanus OCIKOB IIpH
HarpeBaHWM, IBETHBIC PEaKIMU OEJIKOB; MPOBOIUTH PEAKIIUU
MOHHOTO OOMEHa, OMNpeAeNsATh Cpely BOJIHBIX PacTBOPOB,
KaueCTBCHHBIC pEaKIMu Ha Ccyiab(dar-, KapOOHAT- U XJIOPH-
AQHUOHBI, HA KAaTHOH aMMOHHS, pEIIaTh SKCIEPUMEHTAIbHbBIC
3a1auu 1o TemaM "Metaisl" u "HemeTamibsl") B COOTBETCTBUU €
NpaBWJaMd TEXHUKHA Oe3omacHOCTH Tpu  oOpalieHuu ¢
BEIIIECTBAMH U JIA0OPATOPHBIM OOOPYJIOBAHHEM; IMPEICTABIATH
pe3yNbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B (QopMe 3alucu
YpPaBHEHUW COOTBETCTBYIOIIMX peaKkuii W (GOpMYIMpOBATH




BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB;
IP6 09. chopMUPOBAHHOCTH YMEHHUS  AHAIU3HPOBATH
XMMHUYECKYI0 ~ MHQOpPMALUIO, TOJIy4aeMyl U3  pasHbIX
UCTOYHHUKOB (CpeACTB MaccoBoil nH(popmaluu, cetb HTepHET 1

JIpyTHe).

OK 04. O¢ddexruBnO

JINYHOCTHBIE pe3yJabTaThl JOJKHBI OTPAKATDL B YaCTU:

I[I/ICIII/IHJIHHapHLIe (l'[pe}IMeTHLIe) pe3yJbTaTbId JOJKHbI

B3aMMO/JICCTBOBATh U | TPAKAAHCKOT0 BOCIIUTAHMS: OTPAXKATH:
paborats B — | TOTOBHOCTEL BECTH COBMECTHYIO JesaTenbHOCTh B mHTepecax | IIP6 08, cdhopmupoBaHHOCTH yMEHUH IUIaHUPOBaTH |
KOJUICKTHBE B TPaKJIAHCKOTO OOIIECTBA; BBITIOJIHSTH XUMHUYECKUM AKCIIEPUMEHT (mpeBpameHus
KOMaHC — | yM€HHE B3aI/IMO)IeI\/’ICTBOBaTI) C COIIMAJIbHBEIMU UHCTUTYTaMU B OpTraHUYCCKUX BCUICCTB IMPU HAI'PCBAHWU, NOJTYUYCHUC DTUJICHA U
COOTBETCTBUHU C UX (bYHK]_H/I;IMH U Ha3HAUYCHUEM. HN3YUCHUEC €TO CBOP’ICTB, Ka4C€CTBCHHBIC pCAKIIMM Ha aJlbACTU/bI,
MeTanpeaMeTHble pe3yJabTAThI J0JKHbI OTPAKATD: Kpaxmall, YKCYCHYIO KMCIIOTy; JieHaTypalus O€JIKOB IIpH
OBiajeHue YHHBEPCAJbHBIMH KOMMYHHKATHUBHbIMH | HATPCBAHHWH, LBCTHBIC PCAKIHUH 0€NKOB; MPOBOJUTH PEAKLIUU
NeCTBUSIMH: MOHHOTO OOMEHa, OMNpeAeNsATh Cpely BOJIHBIX PacTBOPOB,
0) COBMeCTHasA 1eATEIbHOCTD: KaueCTBCHHBIC pEaKIMu Ha Ccyiab(dar-, KapOoOHAT- U XJIOPH-
— | MOHMMATh M KCIOIb30BATh NPEMMYINECTBA KOMAaHIHOW u | @HUOHBI, Ha KAaTHOH aMMOHHS, PCHIATh SKCICPUMCHTAIbHBIC
MHIMBHLYaIbHON PabOTHI; 3anaun o Temam "Metamisl" u "HemeTamisl") B COOTBETCTBUU C
— | npuauMars e COBMECTHOR fesTebHoCTy, | TPABUIAMI  TEXHHKH Oe3omacHocTH TIpu  OOpalieHuu ¢
OPraHM30BbIBATh M KOODAMHHPOBATH JeiiCTBHS 1o ee | BEUIECTBAMH H J1a00paTOPHBIM 00OpPYOBAaHUEM; TPEICTABIIATH
JIOCTYDKCHHIO: COCTAaBIIATh IUIAH JNGHCTBMH, pacmpezensrp | PE3YIPTATBL  XUMIUHICCKOTO  SKCICPUMCHTA B dopme  3amucH
POJTH C YUETOM MHEHHMl YUaCTHHKOB OOCYIKIaTh pe3ybTarsl | YPABHEHHUI COOTBETCTBYIOMIMX pEaKuuid u  (OpMyIMpoBaTh
COBMECTHOI1 PaGOTBL. BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB.
OBaajaenue YHUBEPCAJIbHBIMH peryjasiTUBHbIMH
JeHCTBUSIMHA:
I) IPUHATHE CeOSA U APYTUX JIOJei:
— | NpUHUMATh MOTHBBI U APTyYMEHTHl JPYTHX JIIOACH TIpHU
aHaJIM3€e pPe3yIbTaTOB JIEATEIbHOCTH;
— | MpU3HaBaTh CBOE MPABO U MPABO APYTUX JIOACH Ha OIHUOKH;
— | pa3BUBaTh CIOCOOHOCTHh IMOHUMATh MHUP C TO3HUIUU JAPYTOTO
YyeJIoBEKa.
OK 07. JINYHOCTHBIE Pe3yJIbTAThI J0JIKHBI OTPAKATH B YACTH: JucnuminHapHabeie (NMpeAMeTHbIe) pe3yJbTaTbIM J0JKHBI
CopericTBOBaThH KO0JIOTHYE€CKOT0 BOCTIUTAHUA: OTPAXKATH:




COXPaHEHHUIO -
OKpYKaroIle Cpebl,
pecypcocOepeKeHHUIO,
NPUMEHSTH 3HaHUS 00
M3MEHEHUU KINMaTa,—
TIPUHIIATIBI
OEepeKITUBOTO
MIPOU3BOJICTBA, _
b pexTHBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUIX

C(OPMHPOBAHHOCTH JKOJOTMYECKOW KYJIBTYphl, TTOHUMaHUE
BIUSHUS  COIMAIBbHO-DKOHOMHUYECKHX  MPOIECCOB  Ha
COCTOSIHUE TMPUPOAHONM M COLUHMAIBHOM Cpelibl, OCO3HAHUE
rI100aTbHOTO XapaKTepa SKOJOTHIECKUX MPOoOieM;
IJIAHUPOBAHUE U OCYIIECTBICHHE JNEHCTBUN B OKpYyXKarolen
Cpele Ha OCHOBE 3HAHUA 1€l YCTOMYMBOIO pPa3BUTHUSA
YeJI0BEUECTBA;
AKTHUBHOC HCTIpUATUC
OKpY:Karollei cpene;
yMEHHE MPOTHO3UPOBATh HEOIATOMPHUITHBIE HKOJIOTHYECKUE
MOCNEACTBUS MPEeIIPUHUMAEMbIX NEHCTBUI, MpeaoTBpallaTh
Hux.

MeTtanpeaMeTHble pe3yJabTaThl J0KHBI OTPAKATH:

JNEUCTBUM, TMPUHOCAIIMX  BpEX

Osaanenue YHHBEPCAJIbLHBIMH y4eOHBIMH
MO3HABATEJbHBIMH AeICTBUSIMH:

B) padoTta ¢ nHgopMmanmei:

UCIIOJIb30BaTh CpeacTBa MH(POPMALIMOHHBIX "
KOMMYHHUKAIIHOHHBIX TE€XHOJIOTHI B PEIICHUH KOTHUTHBHBIX,
KOMMYHHMKaTUBHBIX M OpPraHU3allMOHHBIX  33dady ¢
coOmoieHueM  TpeOOBaHMM  IPrOHOMMKH, TE€XHUKU

0€30MacHOCTH, THUTHEHBI, PecypcocOepekeHus, TPaBOBBIX U
STHYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€30MaCHOCTH.

IIP6 01.chopmMupoBaHHOCTh MPEACTABICHUI:0 XUMHUYECKON
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHUpPa, POIU
XUMHH B TIO3HAHUU SBJICHUA MPHUPOABI, B (QOPMHUPOBAHUU
MBIIUICHUSI ¥ KYJbTYphl JIMYHOCTH, €€ (PyHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOM Uil peleHus] MPaKTUYECKUX 3a/1ad

U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U TIPUPOIHOM Cpe/Ie;
IP6 10.chopmMupoBaHHOCTH  YMEHUHCOOTIOAATH  TpaBHIIA

9KOJIOTUYECKH TIEJIECO00Pa3HOTO MOBEICHUS B OBITY U TPYJAOBOU
HNCATCIIBHOCTU B IICIIAIX COXpaHeHI/ISI CBO€TO SI[OpOBBSI 158
OKpYXalolllell MpPUPOJHOM CpeAbl, YYUTHIBATh OIMNACHOCTh
BOBIIGfICTBHSI Ha JXUBBIC OpI‘aHI/I3MBI OHpGl[GJICHHLIX BCIICCTB,
MOHMMAas  CMBICT  TIOKa3aTesid MpPeAesIbHOW  JOIMyCTHMOM
KOHI_IeHTpaI_[I/II/I.




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM TUCIATLIMHBI

2.1. O0beM JUCHUILIMHBI H BHbI Y4e0HOMH 1eATeJbHOCTH

Buj yueOHoit padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl AUCHHUIIMHBI 78
B T.4..

OcHOBHOe coiep:KkaHue 72
BT. U.:

TeopeTHYecKoe 00yyeHue 37
IIPAKTUYECKHUE 3aHATUSA 35
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COAEPKAHME (COAEPKAHME 6
NPHUKJIATHOT0 MOIYJIs1)

BT. Y..

TeopeTHyecKoe 00ydueHue 2
IIPAKTUYECKHE 3aHATHSA 4

IIpomexyTouHas arrecTauus (AnddepeHUHPOBAHHBII 3a4eT)
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2.2. TemaTu4ecKUH IJIAH M COJAepP:KaHUe TUCHHUILIMHBI

.. dopmupyeMbl
HaumenoBanue Coaepixanue yueOHOro MaTtepuasa (0CHOBHOe U NpodeccHnoHATbHO OPUEHTHPOBaHHOe), | O0béM e
pa3aesioB U TeM JadopaTopHble H NPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYJIb 4acoB
KOMIIETEHIIUH
1 2 3 4

Conep:kanue y4e0HOIr0o MaTepuaJia 64
Pazjen 1. TeopeTnueckue 0CHOBBI XUMUM 16
Tema 1.1. Conep:xanue y4eOHOro MaTepuaJia 2 OK 01
OcHoBHbIE XuMuyeckuit aeMeHT. AToM. Sapo atoMa, H30TOMNBL. DIEKTPOHHAs 000J104YKa. DHEPreTHIeCKHe
XMMHYECKHE IOHATHUS |YPOBHHU, MOJYPOBHU. ATOMHBIE OpOHTaNH, S-, p-, d- 3MeMeHThl. OCOOEHHOCTH pacrpeaeIeHus 1
U 3aKOHBI, CTPOECHME |3JIEKTPOHOB IO OpOUTAIAM B aToMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJOB. DJIEKTPOHHAsS
aTOMOB  XMMHUYECKUX |KOH(pUTypauusi aToMOB.OCHOBHBIE XUMHUYECKUE 3aKOHbI
JJIEMEHTOB IIpakTHYecKHEe 3aHATHS

[Mpaktuueckas padora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMUMHH H Pac4eThl IO

YPABHEHUSIM XUMUYECKHUX PEAKLIAI.

OTtHocuTeNbHBIE aTOMHAsi U MOJEKyJsipHas macchl. MoinspHas Macca. KoiaudecTBo BeliecTsa. 1

MaccoBas m0as BemecTBa. 3akoH ABoraapo. MosipHbeiii 00beM razoB. OTHOCHTENIbHAS

IUIOTHOCTB ra3oB. PacyeTsl 0 ypaBHEHUSAM XMMHUYECKUX PEAKIUM C UCIIOIb30BAHUEM MAcCCOBOM

JIOJIU BEIIECTBA, 00beMa (HOpMaslbHbIE YCIIOBHSI) Fa30B, KOJMUECTBA BELIECTBA
Tema 1.2. Coaepixkanue yueOHOro MaTepuasa 2 OK 01
[Tepuoanueckuit IIpakTHyeckune 3aHATHS OK 02
3aKOH u |[IpakTnueckas padora Ne2. «M3ydyeHue nepruoguueckux 3aKOHOMEPHOCTEN U UX B3aUMOCBSI3U CO
[lepuonnueckas CTPOEHHEM aTOMOB.
cuctemMa XuMU4eCKuX |[lepuonnyeckas cucrema xumuuyeckux siemeHtoB (.M. MenneneeBa. CBsi3b NeproanyecKOro
snementoB  JI. . [3akonHa u [leproguyeckoil CHCTEMbl XUMUYECKHX 3JIEMEHTOB C COBPEMEHHOU TEOpHEil CTPOCHHS
MenieneeBa, uX CBsI3b |aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHYECKHX 3JIEMEHTOB, 00pa3syeMbIX HMH 2

c COBpPEMEHHOM
Teopuei CTPOEHHUS
aTOMOB

IIPOCTBIX M CJIOXHBIX BEUIECTB IO rpymnmnam u nepuojam Ileproguueckoil cuctemsl. 3Hau€HUE
NEPUOANYECKOTO 3aKOHA M CHUCTEMbl XMMHuYeckux 3nnemeHtoB [I.V1. MenneneeBa B pa3BUTUU
HaYKH.

VYcTaHOBNIEHHE CBSA3M MEXIY CTPOCHHMEM aTOMOB XMMMYECKHUX AJIEMEHTOB U MEPUOAHMYECKUM
MU3MEHEHUEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COEIMHEHUN B COOTBETCTBHUHU C MOJIOKEHUEM
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[lepuoauueckoil cuctemsl. PelieHne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHui Ha
XapaKTepU3alui0 XUMUYECKUX JIIEMEHTOB «MeTrauimyeckue / HEMETaJUTMUECKHe CBOWMCTBA
XUMUYECKHUX JJIEMEHTOB B COOTBETCTBUU C HX JJIEKTPOHHBIM CTPOCHHEM M IOJIOKEHUEM B
MEpUOANYECKON cucTeMe XuMuueckux aseMeHToB [[.M. MeHaeneeBay

Tema 1.3. Copep:xxaHue y4e0HOIro MaTepuaJia 2 OK 01
Crpoenne Bemectsa | CTpoeHHE BellecTBa. XUMHUYECCKAsl CBSA3b. BUIBIXUMHUYECKOI CBSI3U (KOBAJICHTHAS HETIOJIIPHAS
u IOpUPOJA | U MOJspHAs, HOHHAs, MeTajuindyeckas). MexaHu3mbl 00pa30BaHUS KOBAJIEHTHONH XMMHUYECKOMH
XMMHYECKOM  CBS3W. | cBsi3M  (OOMEHHBIE M JIOHOPHO-AaKIENTOpHBIN). Bomopomnas cBs3b.  BajeHTHOCTS.
Msoroo6pa3ue DNEeKTpOOTpULATENBHOCTh. CTeNeHb OKUCIIECHUs. FIOHBI: KATHOHBI M aHHOHBI

BELIECTB IIpakTHYecKue 3aHATHS

[IpaxTuyeckas padora Ne3. «CtpoeHue BelecTBa U Npupoia XUMUYECKOM CBA3H».
JlemoHcTpanus Mojeneld KpUCTaUIMYECKUX PELIEeTOK: MOHHOHM (XJIOpuA HaTpusi), aTOMHOM
(rpacdut 1 anmas), MOJEKYJSAPHON (YIJIEKUCIHBIA ra3, Moj), METAIIIMUECKO (HaTpHii, Maruuii,
Menb). Pelienne mpakTHUeCKHX 3a/laHUi Ha COCTaBJIEHHUE 3JIEKTPOHHO-rpaduueckux hopmy
9JIEMEHTOB 1—4 nepnuoaoB

Tema 1.4. Conep:xxaHue y4eOHOro MaTepuaJia 2 OK 01
Knaccugukarus, Knaccudukanuss Heopranmueckux BemiecTB.HoMeHKknaTypa HEOpPraHMYeCKHMX BEIIECTB OK 02
u HOMEHKJIaTypa | (OKCHAbI, TUAPOKCUIBI, KUCJIOTHI, COJIM). BemiectBa MOJIEKYJSIPHOTO U HEMOJEKYJISIPHOTO
HEOPraHUYECKUX CTpOEHHUsl. ArperatHble COCTOSHHUS BemlecTBa. Kpucrammmyeckue W aMop(HBIE BEIIECTBA.
BEIIECTB 3aKOH TIOCTOSHCTBA COCTaBa BeEIIECTBA. THMBI KPUCTAJUIMYECKUX PEIIETOK (aToMHa,
MOJIEKYJISIpHAsi, WOHHAs, METAJUIMYecKas). 3aBUCUMOCTb CBOWCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKU

IIpakTHYecKue 3aHATHS

[TpakTiueckas pabota Ne4. «HomeHKkI1aTypa HEOPraHUYECKUX BEILIECTBY.

Pemenne mnpakTHdeckMx 3aJaHUB O KiIacCHU(UKALWK, HOMEHKIATYpe M XUMHUYECKUM
dbopMynaM HEOPraHMYECKHX BEIIECTB PA3WYHBIX KIACCOB (YrapHbIil ra3, yrieKUCIbIH ras,
aMMHUaK, raiieHas U3BeCThb, HeralleHasl U3BECTb, IUThEBAsl COJla U APYTUX): Ha3BaHUS BEILECTB
no MexayHapoaHoit (MIOITAK) wnu TpuBHanbHOW HOMEHKIATYpE M COCTaBIIEHUE (POPMYIIBI
XUMHUYECKHX BEIIECTB, ONpEeNCHHE MPHUHAMISKHOCTH K Kkiaccy. [louck wHpOpManuu 1mo
HA3BaHUAM, UJCHTU(PHUKATOPAM, CTPYKTYPHBIM (opMyliaM. AHAIN3 XUMUYECKON HHpOpMAIH,
MOJy4aeMOi M3 pa3HBIX HMCTOYHHMKOB (CpeACTB MaccoBoil mHpopmanuu, cetb MHTEepHET M

JIPYTHE)

Tema 1.5. Coaepsxkanue yueOHOro MaTepuasa 2 OK 01
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Tunel XUMHUYECKUX
peaxkuuii

Xumuyeckass peakius. Kraccudukamuss XUMHYECKUX peaklWii B HEOPraHUYECKOW H
OpraHMYECKON XMMHUHU. 3aKOHBl COXpPAHEHMsI MAacChl BEIIECTBA, COXPAHEHUS U IPEBpAIICHUS
SHEPTUU MPU XUMUYECKUX peakiusiX. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peaklUK (YpaBHEHUS
OKHUCJICHUS-BOCCTAHOBJIEHMSI,  CTENEHb  OKHUCIIEHUS, OKHUCIUTEIb U  BOCCTAHOBUTEIb,
OKHCJIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU B IPUPOJIE, IMPOU3BOJCTBEHHBIX IIpOLlECCAX H
KU3HEIESITEIbHOCTH OPraHU3MOB)

Tema 1.6.

CKOpOCTh XMMHUYECKHUX
peakmnuid. XUMHUYECKOE
paBHOBECHE

Copep:xxanue y4e0HOIro0 MaTepuaJa

CKOpOCTh peaki, €€ 3aBUCUMOCTh OT Pa3jIUYHBIX (HAKTOPOB: MPUPOJBI PEATHPYIOIIUX
BEILECTB, KOHLEHTPALMW PEarupyrolux BEIIECTB, TEMIEPATYpbl M IUIOLIAAU PEAKIUOHHOU
noBepxHoCcTH. TertoBbie 3 (HEeKThl XUMHUYECKUX PEAKIHNA: 9K30- U YHIOTCPMHUUICCKUE PEAKITHH.
OOpatumble peakiuu. XuUMHYecKoe paBHoBecue. DakTOpbl, BIUSIONIME HA COCTOSHHE
XUMUYECKOTO paBHOBECHs (KOHIEHTpAIUSl PEareHTOB WM MPOAYKTOB PEAKIMHU, TaBJICHUE,
temriepatypa). [Tpunamnun Jle [latense

HpaKTuqecmle 3aHATHUSA

[Ipaktuyeckass pabora Ne5. «BnusiHHEe pazaUuHBIX ()AKTOPOB HAa CKOPOCTh XMMHUYECKOH
peaKIum».

Pemienne NpakTUKO-OPUEHTUPOBAHHBIX 33JaHUl Ha aHanu3 (aKTOpOB, BIMAIONIUX HA
M3MEHEHHE CKOPOCTU XUMHUYECKOW peakluu. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW peaKIiuu OT
INPUCYTCTBUS KaTalau3aTopa Ha INPUMEPE pa3OKEHUs MEPOKCHIAa BOAOPOAA C MOMOILBIO
JUOKCHJIa MapraHila M Karanasbpl. PelieHue mNpakTUKO-OPHMEHTHPOBAHHBIX 3aJaHU Ha
npumeHenue npuHuuna Jle-llarenbe A HaXO0XKICHHUS HaNpaBJICHUS CMEIEHUS PABHOBECHS
XUMHUYECKOM peakuud U aHaiuu3 (aKkTOpoB, BIHAIOMIMX Ha CMEIIEHHE XHUMHUYECKOTO
paBHOBECHS

OK 01
OK 02

Tema 1.7.

PactBopsl, Teopus
AIIEKTPOTUTUUECKON
JUCCOLMAUN u

WOHHBIA 00OMEH

Copep:xxanue y4e0HOro MaTepuaJia

PactBOpsl. Buapl pacTBOpOB 1O COAEp)KAaHHIO PACTBOPEHHOTO BEIIECTBa. PacTBOpUMOCTB.
[lonsiTne o nucmepcHbIX cucTeMax. VICTWHHBIE W KOJUIOWAHBIE PAacTBOPBL. MaccoBasi J0Js
BelecTBa B pactope. [lonsarue o BogopoaHoM nokaszarene (pH) pactBopa. DnekTponuTudeckas
muccormanusi. CHiibHbIE M CJIa0bIe HIICKTPOIMTHI, HEAJICKTPOIUTHL. Peakiimi noHHOTO 0OMeHa

JlabopaTopHble 3aHATHS

JlaGopatopHas padota Nel «IIpuroroBieHue pacTBOPOB».
[IpuroroBneHne pacTBOPOB 3aJJAHHONM MACCOBOM JI0JIEW PACTBOPEHHOT'O BELIECTBA, IIPOBEICHHE
peakiuii HOHHOTO OOMEeHa, OIpeJesieHHe Cpelbl pPacTBOPOB BEUIECTB C  IOMOIIbIO

OK 01
OK 02
OK 04
OK 07
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YHHUBEPCAJIBHOTO MHAMKaTOpa (KHCias, HEeWTpanbHas, IIEJI04Has). 3aJaHus Ha COCTaBIICHHUE
VOHHBIX peakuuil. PeneHne npakTUKO-OPUEHTHUPOBAHHBIX PAaCUYETHBIX 3aJaHUN Ha pacTBOPBHI,
UCIIOJIb3yeMble B ObITOBOW M IPOU3BOACTBEHHOM I€ATEIbHOCTH YEJIOBEKa

KonTpoabnass pabora
1

Crpoenue BeliecTBa U XMMHUYECKHE peakuuu (o paszaeiy 1)

Pasnen 2. Heoprannueckasi Xumust

10

Tema 2.1.
DU3UKO-XUMHYECKHE
CBOlCTBa
HEOPraHUYECKUX
BEIIECTB

Conep:xanue y4eOHOro MaTepuaJia

Meramnel.  [lonoxkerne MeramwioB B [lepuogudeckoid cHCTEME XHMHYECKHX JJIEMEHTOB.
Oco0OeHHOCTH CTpOEHHUS DSIEKTPOHHBIX 000JI04eK aromMoB MeramnioB. OOmme Qusndeckue
cBoiictBa MeTayioB. CIUTaBel METAUIOB. DJEKTPOXUMHYCCKHHA PSJl HANPSHKCHHHA METaJUIOB.
XUMUYECKUE CBOMCTBA BaXKHEUIINX METAUIOB (HATPHUH, KA, Kalbl[uil, MarHUH, alIFOMHHUIA,
LUHK, XpOM, JK€le30, MeAb) U HX coenuHeHuid. OOmume crnocoObl MONY4YEHHUS METAJUIOB.
[IpumeHeHre METaJIOB B OBITY U TEXHUKE

Hewmerannsl. [Tonoxenne HemeraiuioB B [leproanueckoit cucreme XuMuueckux 3neMenToB J1.1.
MengeneeBa M OCOOGHHOCTH CTpOeHHUS aroMoB. Du3MyYecKWe CBOWCTBA HEMETALIOB.
AmtoTponusi HEeMETauIoB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa). XuMHUYECKHe
CBOICTBa M MPUMEHEHHE BAKHEHIIINX HEMETAIUIOB (TaJIOTEHOB, Cephl, a30Ta, pocdopa, yriepona
U KPEeMHHs) W WX COCOUHEHUU (OKCHIOB, KHCIOPOJCOACPKAIIUX KHUCIOT, BOJOPOIHBIX
coenuHeHuil). [IpuMeHeHne BaKHEHIIINX HEMETAJIIOB M UX COSIMHECHHIA

XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB (OKCHUIOB, THIPOKCHIOB,
KHUCIIOT, cojied u Ap.). ['eHeTHueckass CBsI3b HEOPraHWYECKHX BEIIECTB, MPUHAMJICKAIIUX K
pa3IUYHBIM KJIaccaM.3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB MPOCTBHIX BEIIECTB, BOIOPOIHBIX
COCJIMHEHMH, BBICIITUX OKCHJIOB U THIPOKCHJIOB

IIpakTH4yeckue 3aHATHS

[MpaxTuyeckas padbora Ne6. « DU3UKO-XUMUUECKHE CBONCTBA HEOPTAHUYECKUX BEIIECTBY.
CocraBneHne ypaBHEHMH XWMHUYECKHMX pEaKUMH C Yy4acTHEM IIPOCTBIX M CIIOKHBIX
HEOPraHWYECKUX BEIIECTB: METANIOB M HEMETaUIOB; OKCHAOB METAJJIOB, HEMETAUIOB U
aM(pOTEpHBIX 3JEMEHTOB; HEOPraHMYECKUX KUCIIOT, OCHOBaHMH M aM(pOTEPHbIX THAPOKCH]IOB;
HEOPraHWYECKUX COJICH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pacuérel Macchl BemecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WIIH
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB, pacy&Thl Macchl (00bEMa, KOIMUYECTBA
BEIIIECTBA) MPOJYKTOB PEaKLUH, €CIM OJHO M3 BELIECTB MMeeT IpumecH. PeleHne nmpakTuko-
OpUEHTHPOBAHHBIX 3a/laHUM Ha CBOWCTBA, COCTaB, NOJydYyeHUE M 0€30IaCHOE MCIIOJIb30BaHHE

OK 01
OK 02
OK 04
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BaXHEHIIMX HEOPraHUYECKHUX BEUIECTB B ObITY M MPO(eCcCHOHANBHOM 1eATeIbHOCTH YeJI0BeKa

Tema 2.2. Conep:xanue y4eOHOro MaTepuaJia 2 OK 01
Unentuduxanms JlaGopaTopHble 3aHATHS OK 02
HCOPTaHHICCKHX JIabopatopnas padora Ne2 «MaeHTH(uUKaIMsd HEOPraHUUYECKUX BELIECTBY. OK 04
BCILCCTB Pemenne skciepuMeHTANBHBIX 3374 [0 XUMUYECKHM CBOMCTBAM METAJIJIOB U HEMETAIIJIOB, IO
pacro3HaBaHUIO U TIOJIyYEHUIO COCJIMHEHMHA METalIoOB M HEeMEeTalsioB (B3auMojeicTBue P
THIPOKCH/Ia ATIOMUHMS C PacTBOpaMH KHUCJIOT U 1ieniouel,). neHTudukanus HeopraHn4eckux
BEIIIECTB C MCIOJIb30BAaHUEM HMX (PU3MKO-XMMUYECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. KauecTBeHHBIE peakiMu Ha cyibdaT-, KapOoHAT- M XJIOPHUJ-aHHUOHBI, HA KaTHOHBI
METAJIJIOB ¥ KATHOH aMMOHMUS
KontposbHasi paGora .
) CBolicTBa HEOPraHUYECKUX BELIECTB (110 pa3ziemny 2) 1
Pa3znen 3. Teopernueckue 0CHOBBI OPraHUYEeCKOM XUMUM 10
Tema 3.1. Conep:xaHue y4eOHOro MaTepuaJia 4 OK 01
Knaccugukanus, [IpenMer opranndeckoi XuMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAUCHHUE B IOJYYEHUH HOBBIX
CTPOCHHE H|BEIIECTB U MaTepuayoB. Teopus cTpoeHus opraHudeckux coenuHeHuin A.M. bytneposa, eé
HOMEHKJIaTypa OCHOBHbIE TmoJokeHHust. CTpyKTypHble (DOpMyNBI OpraHudeckux BemiecTB. ['omosorus,
OpPraHMYECKUX BEIIECTB |M30Mepusi. XMMHUUYECKas CBA3b B OPraHUYECKUX COEIMHEHUAX: KPATHBIE CBSI3U, G- U T-CBA3H. 2
[IpencraBnenre o kiaaccupUKAMK OpraHUYECKUX BenlecTB. HoMeHKIaTypa OpraHH4ecKux
COEMHEHUI (cUcTeMaThyecKkas) W TpUBHAJIbHbIE Ha3BaHUS BaXHEWIIUX MpeJCTaBUTENIEH
KJIACCOB OPraHMYECKHX BEIIECTB
[IpakTHYecKue 3aHATHUS
[IpakTuyeckas pabora Ne7. «HomeHKIIaTypa OpraHHYeCKUX BEIIECTBY.
O3HakomiieHMEe C o0pa3laMy OpraHMYeCKMX BEINECTB M MaTepuaJlaMd Ha HUX OCHOBE,
MOJICIUPOBAaHUE  MOJIEKYJ  OpPraHMYeCKUX  BEIIeCTB,  HAOIIOJEHWE W ONHCaHUe
JIEMOHCTPALIMOHHBIX OIBITOB [0 IPEBPAILEHUI0 OPraHMYECKMX BEIIECTB IIPU HarpeBaHUU )
(mnaBnenue, oOyrnuBanue u ropenue). CocTaBiIeHHE MOJHBIX U COKPAILEHHBIX CTPYKTYPHBIX
(GopMyn OpraHMYECKHMX BELIECTB OTICIIBHBIX KJIacCOB, WCHOJNb3Ysd WX Ha3BaHUA IIO
CHUCTEMaTHYeCKOW M TPHUBHAIBHONH HOMEHKJIAType (3TWJICH, AaleTWIeH, TJIMLEpPHH, (EHOI,
dhopmanbaeru, YKCycHas KUCIIOTa, TIUIMH). PacdeTsl mpocTeiiei ¢GopMyssl OpraHMYecKou
MOJIEKYJIbI, UICXOJIsl U3 3JIEMEHTHOTO cocTana (B %)
Pa3znen 4. YrieBoaopoasl 10
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Tema 4.1.
YrneBonopoasl MU UX
HOPUPOAHBIE UCTOYHUKH

Conep:xanue y4eOHOro MaTepuaJia

[IpenenbHble yriieBo10pO bl (AJIKaHBI):COCTaB M CTPOCHHUE, TOMOJIOTHYECKUN pl. MeTaH u 3TaH:
COCTaB, CTpOe€HHE, (U3NYECKHME M XMUMHUYECKHE CBOMCTBa (peakiMH 3aMEelIEeHUs U TOPEeHHs),
NI0JIYYEHHUE U IPUMEHEHHUE.

HenpenenbHbie yrieBogopobl (aIKEHbl, alKaJAUEHbI, aJIKUHBI).

AJIKeHBI: cOCTaB U CTPOCHUC, TOMOJIOTHYECKUN pAan. OTHIIEH U MPOMUJICH: COCTaB, CTPOCHHC,
(u3nyeckre U XUMUYECKHE CBOMCTBA (peakuy T'HIPUPOBAHUS, TaJIOTEHUPOBAHUS, THIpaTalluH,
OKHCJICHUA U HO.HI/IMepI/ISaLII/II/I) MOJIYUYCHHUC U IIPUMCHCHUC.

Ankanuensl: OyragueH-1,3 u MeTmwinOyTaauen-1,3, XUMHYECKOE CTPOCHHE, CBOMCTBA (peakius
[IOJINMEPU3aLMH), TPUMEHEHUe (U1 CUHTE3a INPUPOAHOIO M CHUHTETHUYECKOIO Kayudyka H
pPEe3UHBI).

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHHA psA. AUETWICH: COCTaB,
XUMHUYECKOe CTpOoeHHEe, (U3NYECKHe M XUMHUYECKHE CBOMCTBa (peakuuu THUIPUPOBAHMS,
TaJIOTEHUPOBAHUSA, THApaTallMM  TOPEHUs), MOJIYy4YeHHWE M  NpUMEHEHUE  (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKH M PE3KH METAJLJIOB)

Apomaruyeckue yrieBoaopoas! (apeHsl). beH30m U TOmyous: cocTaB, CTpoeHHE, (U3NYECKHe U
XMMHYECKHE CBOMCTBA (PEaKLMU raJIoreHUPOBAHUS M HUTPOBAHUSA), IOJIYYEHNUE U IIPUMEHEHUE.
TokcuyHOCTh apeHoB (BIMsHUE OEH30Jla HA OPraHU3M 4YeJoBeKa). I eHeTndeckas CBS3b MEXKIY
YTIEBOJOPOAAMH, IPUHAUICIKAIMMHY K Pa3JIMYHBIM KJIACCaM.

[IpupoaHble HCTOYHUKH YTIIeBOA0PO0B. [Tpupoanblil ra3 u nonytHsle HedTsHbIE ra3bl. Hed1h
n e¢ mpoucxoxnaenue. CriocoObl mepepaboTku HedTH: TEeperoHKa, KPEKWHT (TEPMUYECKHM,
KaTaluTHueckuil), muponus. IlpoaykTsl mepepaboTkM He(pTH, HUX NPUMEHEHHE B
IIPOMBIIITIEHHOCTH

U B ObITy. KaMEHHBIN yrosib ¥ IPOAYKTHI €70 nepepaboTKH

OK 01
OK 02
OK 04

Tema 4.2.
DU3NKO-XUMHYIECKHUE
CBOMCTBaA
YIJIEBOAOPOIOB

Copep:kanue y4e0HOIro MaTepuaJia

JlabopaTopHble 3aHATHUS

JlaGopatophas pabota Ne3 «CBolicTBa yIiaeBOJOPOIOBY.

TpuBHanpHas U MEXIyHapoJIHAas HOMEHKIATypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJyYEHUs
yraeBonopoaos. [lonydyeHne sTuiieHa M HM3ydeHHE €ro CBOWCTB. MOAEIMpPOBAaHUE MOJIEKYN H
XUMHUYECKHUX IMPEBpPALIEHUI YIIeBOJOPOIOB (Ha MpUMepe dTaHa, dTUIIEHA, alleTUIeHa U JIp.) U
raJIOT€HONPON3BOAHBIX

OK 02
OK 04

Pasznea S. Kucaoponocoagep:xamme opranudeckue coeIMHeHus!

14
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Tema 5.1.
Cruprtel. Genon

Copep:kaHue y4e0HOIro MaTepuaJia

[IpenenvHBIC OTHOATOMHBIC CIIUPTHI (METAHOM M 3TAHOM): CTPOCHHE, (PU3HMUECKUE U XUMHUICCKUE
CBOICTBa (peaklUu ¢ aKTUBHBIMH METaJJIaMH, TaJIOT€HOBOJIOPOAAMH, TOPEHUE), IPUMEHEHHE.
Bonpopoansie cBsi3M MeXAy MOJEKYJaMH CIHUPTOB. PU3MONOTMYECKOE JEUCTBUE METAHOJA U
3TaHOJIa Ha OPTraHU3M YEJIOBEKA.

MHOroaToMHbIE CIIUPTHI (ITHICHTIUKOJIb U TIHIIEPUH): CTPOCHHE, (DU3MUYECKHE U XUMHUYCCKHE
CBOiicTBa (B3aMMOJEWCTBHE CO IIEJIOYHBIMU METa/llaMH, KauyeCTBEHHas peakius Ha
MHOTOATOMHBIE crUpThl). DU3MOIIOrHUECKOe ACHCTBME HAa OpraHu3M 4YesoBeka. [IpuMenenue
[JIMLEPUHA U STUIEHTIIUKOJIS.

®enon. CTpoeHHE MOJEKYJbI, (PU3MYECKHEe W XUMHYECKHE CBOHCTBA (eHona. TOKCHYHOCTH
(enoma, ero gusnosornyeckoe AeiicTBre Ha opranus3M uenoseka. [Ipumenenue denosna

OK 01
OK 07

Tema 5.2.
ANLIEruae!.

KapOoHOBBIE KHCIIOTHI.

CnoxxHbIe A(OUPBI

Conep:xaHue y4eOHOro MaTepuaJia

Anpaerufipl M KeTOHBI ((hopManmpAeruy, aneTanblIeruj, areToH): CTPOCHUe, (U3NYECKUE H
XMMHUYECKHE CBOMCTBA (pEaKkIMM OKHMCIEHUS U BOCCTAHOBJIEHMSI, Kaue€CTBEHHBIE PpEaKIIUH),
MOJIyYeHUE U PUMEHEHHE.

OnHOOCHOBHBIE TIpe/C/IbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbUHAs M YKCYCHas KHUCIIOTBI):
cTpoeHue, (u3Mueckne U XUMHUYECKHE CBOHCTBa (0OIIME CBOMCTBA KHUCIOT, peakKuus
TepUPUKAINN), TONydeHHe u npuMeHeHne. CTeapuHOBass W OJIGMHOBAs KHCJOTBI Kak
MPEICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblia KaK COJMU BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOILIEE IEHCTBHE.

CrnosxxHble 3QUpHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 3PUpPOB. KUPHL.
['maponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yriesoanl

Copep:kaHue y4e0HOIr0 MaTepHuaJia

VYrneBonpl: cocTaB, Kiaccu(ukanus yriieBoloB (MOHO-, JU- M ToJWcaxapuabl). [Jroko3a —
OPOCTEHINKA MOHOCaXapHa: OCOOCHHOCTH CTPOCHHUS MOIEKYNbI, (PU3UYECKHEe U XUMUYECKUE
CBOICTBa TJIOKO3bI (B3aumozeiicTBue ¢ ruapokcugom wmenu (II), okucienne amMMmHayHBIM
pacTBOopoM okcupa cepedpa (1), BocctaHoBIIeHHE, OPOKEHHUE TITFOKO3bI), HAX0XKICHHE B TIPUPO/IE,
MPUMEHECHHUE TIIFOKO3BI, OMOJIOTHYECKAasl POJIb B JKU3HEIEATSIHBHOCTH OpPTaHW3Ma dYeJloBeKa.
®dorocunTe3. PpyKTO3a KaK H30MEP TIIOKO3HI.

Caxapo3a — TpeJICTaBUTENb JHCAXaPUJIOB, THIPOJIM3 CaXapo3bl, HAXOXKICHHE B TPHPOJIC H
pUMEHEHHE.

[Tomucaxapuapl: KpaxMaa W IIEJUTF0JIO3a Kak MPHPOJHBIC moimMepbl. CTpoeHHME Kpaxmalia H
IIEJUTFOJIO3B], (DM3UYECKHE U XUMHUYECKHE CBOMCTBA Kpaxmaia (THAPOJIN3, KaueCTBEHHAs PEaKIus

OK 01
OK 02
OK 04
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C MOJIOM)

Tema 5.4.
DU3HKO-XUMUYECKHE
CBOMCTBA
KHCIIOPOI0COIePKAIIN
X OpraHUYECKUX
COCUHEHUN

Copep:xkaHue y4eOHOT0 MaTepHuaJa

IIpakTHUYecKue 3aHATHS

[Ipaktnueckass pabora  Ne§.
COEIMHEHUN).

TpuBHanbHAs U MEXKIyHApPOJIHASS HOMEHKIIATypa, XMMHUECKHE CBOWCTBA, CIIOCOOBI MOTyYCHUS
CIUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U YPHUPOB, albIETUIOB U KETOHOB. COCTaBICHHUE CXEM
peakuii (B TOM YHCIE IO MPEAJIOKEHHBIM IIETIOYKaM MPEBPAICHHI), XapaKTEePU3YIOIINUX
XHMHYECKHUE CBOMCTBA KUCIOPOI0COAEPKAITUX OPraHUYECKUX COSTMHEHUI

«HomeHknaTypa  KHCIOPOIOCOIEPKAIMUX  OPTraHUYECKHUX

[Ipaktrueckas pabora Ne9. «Xumuyeckue u (puamyeckue CBOWCTBA KHCIOPOIOCOACPIKAIIUX
OpPraHUYECKUX COCAUHEHUY.

[IpoBenenue, HaOmOAEHHME W ONKMCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CHHMPTOB (OKuCIeHHe 3TaHona okcuzaom wmeau (II)),
MHOTOaTOMHBIX CIHPTOB (B3auMoJieHcTBUE TauliepruHa ¢ ruapokcugom menu (1)), anpaernnos
(okucieHMe aMMHuauHbIM pacTBopoM okcuaa cepebpa(l) u  ruapokcugom wmenu (1),
B3aMMOJIEHCTBHE KpaxMalia C HOJ0M), M3yUYeHHE CBOWCTB PacTBOPA YKCYCHON KHUCIIOTBI

OK 01
OK 02
OK 04

Pasnen 6. A3oTcoaepxainye OpraHudecKie coeIMHeHust

=

Tema 6.1.
AMMHEL.
AMWHOKHCIIOTEHI.
benku

Copep:kaHue y4e0HOro MaTepuaJa

AMMHBI: METWJIAMUH — TPOCTEUIINN MPEJACTaBUTEIb AMUHOB: COCTaB, XUMHUUYECKOE CTPOCHHE,
(bU3MYecKre U XMMHUYECKHE CBOMCTBA, HAXOXKICHUE B TIPUPOJIE.

AMUHOKHUCIIOTBI Kak aM(OTEpHBIC OpraHMyYecKue coeArHeHus. Du3ndeckne U XUMHYCCKHE
CBOMCTBa aMUHOKHUCIOT (Ha mpuMepe TiuiMHa). buosormueckoe 3HAYE€HHWE aAMHUHOKHUCIIOT.
ITentuapr.

benku kak mpupomHbeie monumepbl. [lepBuuHas, BTOpUYHAsS M TPETUYHAs CTPYKTypa OCIJIKOB.
XHMMHYCCKUE CBOMCTBA OCIIKOB: THJIPOJIN3, ICHATYPAIHs, KAYSCTBEHHBIC PEaKIIUU Ha OCIIKH

IIpakTHUYecKue 3aHATHS

[paktuyeckast padbora Nel(. «CBoiicTBa a30TOCOAEPKANNX OPTAHUIECKUX COCTUHEHUI .
dusnueckue W XUMHUYECKHE CBOMCTBA aMUHOB (peakuuu C KHCIOTaMH W TOpPEeHHs) U
aMUHOKUCIIOT (Ha mpumepe rmiuHa). HabmioneHrne u onvcanue TeMOHCTPAIIMOHHBIX OIBITOB:
JIeHaTypalys OeJIKOB IPU HarpeBaHHM, 1IBETHbIE PeaKIUU OEJIKOB

OK 01
OK 02
OK 04

Paspnen 7. BoICOKOMOJIEKY/ISIPHBIE COCAUHEHHUS

Tema 7.1.

|Conep>1caﬂne YyueOHOro Mmarepuaja

OK 01
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[InmacTmaccel. IIpakTHyeckue 3aHATHS OK 02
Kayuyku. Bonokna [Mpaktuueckass pabora Nell. «CwuHTe3, aHanM3 W KIACCHU(PUKAIUS BBHICOKOMOJICKYIISPHBIX OK 04
COCTUHEHUN
OcCHOBHBIE TIOHSTHSI XUMHHM BBICOKOMOJICKYJIAPHBIX COCIUHEHUH: MOHOMEp, MOJIHMED,
CTPYKTYpHOE 3BEHO, CTEHEeHb MOJUMEpHU3AlNH, CpeAHss MoiyieKyispHas macca. OCHOBHBIE
METO/bI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSAMHEHHIA — MOTUMEPHU3ALHS U TIOJTHKOHICHCAIIHSL.
O3zHakoMJIeHHE ¢ 00pasliaMy MPHUPOJHBIX U HUCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KaydyKOB:
IUIACTMACCHI (MTOJUATUIICH, MOJUIPONUIICH, MOJUBUHIIXIOPH, MOJUCTUPOI); HATypaJIbHBIA U
CUHTETUYECKHE Kayuyyku (OyTaJueHOBBIN, XJIOPONPEHOBBI U M30MPEHOBBIN); BOJOKHA
(HarypanpHble (XJIONMOK, IIEPCThb, WIENK), MCKYCCTBEHHbIE (ALlETaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYECKHE (KalpOH M JIABCAH)
KonTpoabnass padora .
3 CrpykTypa U CBOWCTBA OPraHMYECKUX BeIIecTB (10 paszzaenam 3-7)
IIpodeccnonaIbHO OPMEHTHPOBAHHOE COAEPKAHME
Paspnen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM /1eATEJIbHOCTH YeJI0BEKA OK 01
Tema 8.1. Conep:xaHue y4eOHOro MaTepuaJia OK 02
XuMuyeckue [IpaBuna 3KOIOrHYECKH 1LEJIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOW JESATEIBHOCTH B OK 04
TEXHOJIOTHH LEeJSIX COXpPaHEHMsI CBOETO 370pOBbSl U OKpYXalolled NpUpOJHONW cpeabl, OMACHOCTb OK 07
B IIOBCEIHEBHOM | BO3JCHCTBHUSI HAa JKUBBIE OpPraHW3Mbl OPraHUYECKUX BEIIECTB OTHAEIBHBIX KJIACCOB
U 1podecCHOHANBHOM | (YIIICBOAOPOIbI, CIUPTHI, (PEHOJBI, XJIOPOPraHWYECKUE IPOM3BOAHBIC, aJbJICTUABI U JIp.),
e TeIbHOCTH HOKa3aTesb MPeesIbHO JJOMyCTUMON KOHLIEHTPALMH U €r0 UCIOIb30BaHNUE.
YeJI0BeKa Ponp xumum B oOecriedeHMM SKOJIOTMYECKOM, SHEPreTUYecKOM M MUIEeBOM 0e30macHOCTH,

pasBUTMM  MEIUIMHBI, CO3JaHUU HOBBIX MaTepuanoB (B 3aBHUCUMOCTH OT BHJA
npo(ecCHOHATIBHOM  J1€ATENbHOCTH), HOBBIX HCTOYHUKOB HHEPruu (aJbTEepHATUBHBIE
UCTOYHUKU HHepruu). lloHsATHE O HayyHBIX METOJaxX IO3HAaHUS BELIECTB U XUMHUYECKUX
peakuuii. IlpencraBienuss o6 oOUIMX HAay4HBIX NPUHIUIAX MPOMBIIUIEHHOTO MOIYYEHUS
Ba)XHEHIIMX BelecTB (Ha MpUMEpax MPOU3BOACTBA aMMUAKA, CEPHOM KUCIIOThI, METAHOJIA).
XumHusl UM 30pOBbE UEJIOBEKAa: IpaBUiIa OE30MaCHOrO HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, OBITOBOM XMMUU B MIOBCEIHEBHON YKU3HU

IIpakTnyeckue 3aHATHS

[Ipaktuyeckass padora Nel2. «IIpuMeHeHHE XMMHUYECKUX BEIIECTB M TEXHOJIOTHI C y4eToM
Oynymiei mpodhecCuoOHATBHOU NEATeTLHOCTHY.
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Pemenne kelic-3afjau 1Mo TeMaM: MHUINEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOTO MUTAHMUS,
BOKHEUIINE CTPOUTEIBHBIE M KOHCTPYKLIIMOHHBIE MaTEpHUAIIbI, CEIbCKOXO3IMCTBEHHOE
MPOU3BOJICTBO, KPAaCKH, CTEKJIO, KepaMHKa, MaTepHhalibl AJsl AJIEKTPOHHKH, HaHOMAaTEpUabl,
TCKCTUJIbHBIC BOJIOKHA, HCTOYHHUKHW OSHCPIrur, OPraHUYCCKHUC W MUHCPAJILHBIC y,[[OGpCHI/ISI,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenaparThl, ObITOBasT XUMUS, MaTEpPHUAJIbl U3 UCKYCCTBEHHBIX
U CUHTCTUYCCKUX BOJIOKOH.

3amura:lIpencraBnenne pe3ylnbTaToOB peEIICHHUS Keilc-3agad B (GopMe MHMHH-IOKJIaaa
(momyckaercs MCIOJIb30BaHUE TpadUIECKUX U MPE3CHTALMOHHBIX MAaTEPHAIIOB)

IIpome:kyTouHasi aTTecTanus mo gucuunianne (quddepeHInpoBaHHbIN 3a4ET)

Bcero

78
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3. YCJIOBUSI PEAJIN3ALIMY IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JUCLUTIIMHBI

3.1.us peanuM3anMy NPOrpamMMbl JUCHUILUIMHBI J0JKHbI ObITh IPeIyCMOTPEHBI

ciaeayruime CcnenuaJabHbIC MOMCICHUA

Ka0MHeT XUMHUH, MoMenmeHue — 39.

10;

I CnenuanusupoBanHas Me0desIb M CHCTEMbl XpPAHEHHUS
OcHoBHOe 000Opy/10BaHHE
[TapTs! 1ByxmecTHbIE — 13;
Crynbs yueHnueckue — 26;
Croun yunrensckuii — 1;
Cryn yunrensckuii — 1;
HIxad s TOKyMEHTOB — 2.
JonosiHuTE/ILHOE 000pPYAOBaHUE
Jlocka aynuropHas HacTeHHast — 1.
II Texnuveckue cpeacTsa
OcHoBHOe 000py/10BaHHE
[IpoexmoHHBIM 3KkpaH — 1;
Hoytbyxk — 1;
MynbTMe TMHBINA TPOEKTOp — 1.
JonosHuTEILHOE 000PY/AOBaHHE
[{udpoBoit MUKPOCKOIT OMHOKYJISIPHBIN — 3;
Hudposas Buneokamepa i pabOThI ¢ ONTHYECKUMU MTprOopamu tuppoBaHus — 1;
CnupTtoBka nabopaTtopHas — 1;
Boponka nabopartopHas — 3;
Konba xoHnueckas/kpyriofgoHHas — 2;
[Ipobupka — 10;
Crakan — 1;
KommiekT MuKponpenapaToB Mo aHaTOMHUHM, OOTaHUKE, 300JI0THH, oOIIel Onosoruu —

KoMIIekT npeAMETHBIX U TOKPOBHBIX CTEKOJI — 2;

Habop uamex Ilerpu — 10;

Jlyna npenapoBanbpHas — 2;

Tanomerp — 1;

Cexynaomep — 1;

3%-bIi pacTBOP MEPOKCHIA BOJOpOIa — 1;

PactBop #iona — 1;

['manepun — 1.
III lemoHcTpanoHHbIe y4eOHO-HATJIAHbIE IOCOOH
OcHoBHOe 000pyI0BaHUE

[lepnoauueckas cucrema xuMmuueckux aiaemMeHToB .M. Menneneesa anexkTpoHHas — 1;

KommuekT yueOHbIX BugeopuabsmoB — 1;

KoMIIIEKT 351€KTPOHHBIX BUAEOMATEPHUAIOB — 1.
JonosiHuTE/ILHOE 000pPYAOBaHUE

DJEeKTPOHHBIN KypC «XUMHUS: BUPTyalbHas 1a00paTOpHsD)

Konnekuus ropHsix mopoj 1 MUHEPAJIOB.

XI «JIabopaTropusi (PU3MKO-XHMHYECKHMX MeETOJ0B HCCJIAEAOBAHUS M TEXHUKH
J1a00paTOpPHBIX padoT»
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Cryn nabopaTopHBIN cTallHOHAPHBIH — 18;

Bentunsrop s BertsxHOTO mikada ACF 200 EBM-papst — 1;

broperka — 11;

ItatuB 11t mpobupox— 10;

Ilkad BHITSHKHOM XUMIUECKUi —1;

Crymnka ¢ mecTukom — 5;

Turenp Huszkuit Ne5 — 10;

Yama BeimaputenbHas Nel — 20;

bamnon mis aprona — 1;

Mydenbnas  anextpormeus  OKIIC-10 tum CHOJI  pmo 1100, OpHocTynmeHUYaTHIH
Mukporponeccopssit [IWU/]-perymnsrop, (0e3 BeITsDKKH) — 1

[TopraTuBHbIN HOHOMETpP — 1;

[Inura HarpeBarensHast UH-0150A — 5;

Hentpudyra CM 1208 PY-08-1 — 1;

OunbrpoBanbHas Oymara nadopatopnas 100*100 — 3;

Kanuctpel s mucTUIIMPOBaHHON Bonbl (cTekiio) Ha 10 1, ¢ JeleHus MU, ¢ HAaBUHYMMOBOU
KPBIIKON — 3;

CreknsHHBIN peakTop ¢ pyOammkoi — 1;

TepmocTaT HUPKYJISAUUOHHBINA — 1;

Moiika XuMHUIecKas JabopaTopHas — 2;

JleMOHCTpallMOHHBIN CTOJ C SIIIUKaMH — 1;

Kowmrmiekt TepMoMeTpoB — 35;

IlItaTB M1t IEMOHCTPAMOHHBIX TIPOOHPOK — 3;

HamonsHnast MOOMIIBHAS CTOMKA — 5;

Jlocka MarHUTHO-MapKepHas — 4;

Huctumsrop AKBAIUCTWIJIATOP ID2-10M — 1;

Tenesuzop — 4;

KomrekT MepHBIX KOJIO — 2;

JlenuTenbHas BOPOHKA O MUTH(OM — 5;

Kommnexr nunetok Mopa — 5;

Iunis! TUreNnbHbIE — 5;

CrnupTtoBka — 7;

KomMruiekT nanovex cTekIsHHBIX (C pe3MHOBBIM HaKOHEYHUKOM) — 10;

l'azooTBoHAs TpyOKa — 10;

Konba kpyrmnononnast ¢ uetsipbMs ropiosuHamu (tum KI'TI-4) — 6;

ByTbuib/CKIISIHKA ATl pEaKTUBOB ¢ pUTEpTOH mpodkoit 1000 ma — 10;

ByTbuIb/CKIISIHKA TSl pEaKTUBOB € PUTEPTOH podkoit 500 M — 10;
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Boponka naboparopHas crexknsaaas (Tun B) — 15;

Kanensunust 1 nagukaropos (Llycrepa) — 15;

Konba xormueckas (tun Ku) — 51;

Konba kpyrnogonnas (tun K) — 18;

[Ipo6ku x xonbam tum — 20;

Hunuuap mepHbiid — 38;

[Ipobupka nmunmuHApUYecKas ¢ pa3BepHYTHIM kpaeM (tur 111) — 70;
CkJisiHKa 1J1 PEakTUBOB — 3;

Crakan 1abopaTopHbIit — 27;

Kommekr nocynel — 10;

CromproBka — 8;

Dxcukarop — 4;

Komn6a xormueckas (tunt Ku) — 20;

KoMrutekT MepHBIX IIIMHAPOB — 4;

[Ipobupka nmunuHApUYecKas ¢ pa3BepHyTHIM kpaeM (tur 111) — 40;
CrakaH J1abopaTopHbIi — 7;

CucreMa OYMCTKH BOJBI — 1

MuorodynkiuonansHbii L taTuB Ans GpoHTANBHBIX padboT — 6;
Habop nabopaTopHBIii 10 H3yYEHUIO ra30BBIX 3aKOHOB — 3;
Hab6op nabopaTopHblii IO AJIEKTPOIU3Y — 3;

Habop criekTpaibHBIX TPYOOK C HICTOYHUKOM MUTAHUS — 1;
YcraHoBKa JUIsl IEPETOHKH BEIIECTB — 2;

Bans komOuHMpoBanHas nabopaTopHas — 5;

Kommuiekt "HartypanbHble 35eMeHTh Ta0muisl Menneneesa” — 1;
Kommnext "Habop moneneit kpucTamnyeckux pemerok” — 1;
Anmnapat Kunmna — 1;

[Ipubop anst onpeaeneHus cocTaBa BO3ayxa — 2;

[IpuGop aJ1st OKKCIIEHHUST COUPTA HaJl MEIHBIM KaTalIn3aToOpoOM — 2;
[Tpubop st WIUTIOCTPALK 3aBUCUMOCTH CKOPOCTH XMUMHYECKOH Peakiyu OT YCIOBHH — 2;
[ltaTue maboparopHsrii — 15;

KonctpykTop MoneKyIsipHbIX Moaenen — 1;

Habop mist snexrponusza — 1;

IIpo6ku x xonbam — 2;

JlazepHnas ykaska — 1;

AHTHBUOPAITMOHHBIN CTOJ — 2;

Cton ocTpoBHOH (hm3mdeckwii — 1;

Cron nmpucTeHHbINH pr3udecKkuii — 4;

Cron mepeaBuxHOMN — 1;
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lxa¢ nabopaTopHsIii — 4;

Cron nabopaTopHbIii OCTPOBHOM — 2;

Cron naGopatopHbIii ¢ mKadhoM-HaICTPOUKOH — 3;

Cron BecoBoii KOMOMHMPOBAaHHBIN — 1;

Moiika naboparopHas — 1;

Becrr maboparopusie HT-3000 (A&D) — 1;

Becrr maboparopusie HCB-1002 (ADAM) — 1;

Becrr maboparopusie HR-100AZG (A&D) — 1;
OmHOKaHANBHBIN 103aTOp MmepeMeHHoro oosema 0,5-10mk — 3;
OnHOKaHANBHBIN 103aTOP MepeMEHHOTO 00BheMa 2-20MKIT — 3;
OmHOKaHANBHBIN 103aTOp mepeMeHHoro oorema 10-100mxm — 3;
OmHOKaHANBHBIN 103aTOp MmepeMeHHoro oorema 20-200Mkn — 3;
OmHOKaHANBHBIN H03aTOp mepeMeHHoro oosema 100-1000mk — 3;
OmHOKaHANBHBIN H03aTOp epeMeHHoro oosema S00-5000mk — 3;
OnmHokaHANBHBIN A03aTOp nepeMeHHoro oosema 1000-10000mKiT — 3;
Hakoneunuku asis 103aTOPOB IEpEeMEHHOT0 obbema — 1;
[lItaTuB-mioACTaBKA IJIs J03aTOPOB YHUBEPCATHHBIN— 3;

CTONMK OABEMHBINA — 3;

Hakoneunuk ai1s1 103aTopoB yHUBEpcanbHbIil 10 Mk — 1;
Hakoneunuk as go3aropoB yHuBepcaibHbIi 300 M — 1;
Hakoneunuk ass go3atopoB yHUBepcanbHbii 1000 Mk — 1;
Haxoneunuk mist nozaropos 10000 mxi — 1;

Hakoneunuk ass go3atopoB yHUBepcanbHbii 5000 Mk — 2;
IItaTtuB my1st 103aTOPOB — 3;

Cryn y4eHHuYeCKHid 1abopaTOpHbIi — 15;

IltaTue st TpoOUpPOK (HeMeauIUHCKOe u3nenue) — 10;

banka nist peaktuBoB — 9;

banka ansa peaktusos — 10;

[Ipubop anst moxydeHHs ra3oB — 5;

Koppozumerp — 1;

[etikep nabopaTopHbIii — 2;

HNonomep — 1;

KomnGonarpeBatens — 2;

MarnuTtHas Memaika ¢ moJorpeBoM — 3J;

BepxuenpuBoaHas memaika — 3;

Hab6op apeomerpos — 1;

DNeKTpOHHBIN TepMoMeTp — 1;
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ATOMHO-a0COpPOLIMOHHBIA CIIEKTPOMETP C JABYMS THIIAMH aTOMHU3allMd — IUIAMEHHOH H
IEKTPOTEPMHUUECKON — 1;

Kongykromerp — 1;

Oruerymmutens — 1.

IlepeyeHb MporpaMMHOro obecreyeHus :
OmnepanmonnascuctemaMicrosoftWindows10 Pro;
KasperskyEndpointSecurity.

3.2.npopmannoHHOE o0ecneYeHNEe PeaIn3alui NPOrpaMMbl

Jnist peanu3anuu mporpaMmMbl OMOIMOTEYHBIH (POHT YHUBEPCUTETA UMEET TIeYaTHBIE
U/WIIN 3JIEKTPOHHBIE 00pa3oBaTesibHbIe U MH()OPMAIIMOHHBIE PECYPChI, PEKOMEHAYEeMBbIE JUIs
UCIIOJIb30BaHUs B 00pa30BaTEIbHOM IIPOLECCE.

DJIeKTPOHHbBIE U3aHUs (3JeKTPOHHBIE pecypchbl)
OcHoBHBIE

1. Ia6puensa, O. C. Xumus: 10-i kimacc: 6a3oBelid ypoBeHb : yueOnuk / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 6-e u3na., crep. — Mocksa : [Ipocserenue,
2024. — 128 c. — ISBN 978-5-09-112176-6. — TekcT : 31eKTpOHHEIH // JIaHb : AIeKTPOHHO-

oubnmoreynas cucrema. — URL: https://e.lanbook.com/book/408671- snekTpoHHast BepcHs ¢
HEOTPaHNYEHHBIM KOJMYECTBOM JIOCTYTIOB.
2. I'abpuensan, O. C. Xumus: 11-if kmace: 6a30Bblii ypoBeHb : yueOHHMK / O. C.

INa6puensu, U. I'. Octpoymos, C. A. CrnagkoB. — 6-e u3g., ctep. — Mocksa : [IpocBemienue,
2024. — 127 c. — ISBN 978-5-09-112177-3. — Tekcr : 3neKkTpoHHbIH // JlaHb : 37€eKTpOHHO-
oubnuoreunas cucrtema. — URL: https://e.lanbook.com/book/408668- anekTpoHHast Bepcusi C
HEOI'PaHMUYEHHBIM KOJIMUYECTBOM JIOCTYTIOB.
JlomostHUTEBHBIE
1. Au¢unorenoBa, W.B. Xumusa: y4eOHMK W  OPAaKTHUKyM Ui CPEIHETro
poeCCHOHATIEHOTO obpa3oBanus / . B. AadpunoreHona, A. B. ba6kos,
B. A. [lonkoB. — 2-e uzn., ucnp. u gon. — Mocksa : U3gatensctBo FOpaiit, 2025. —
291 c. — (Ilpoeccuonanpuoe odpazoBanue). — ISBN 978-5-534-11719-6. — Tekcr :
anekTpoHHbIl  //  OOpasoBarenbHas minatgopma  IOpaiir  [caiitr]. —  URL:
https://urait.ru/bcode/562501- »snekTpoHHAsE BEpCUS C HEOTPAHUYCHHBIM KOJIMYECTBOM
JIOCTYTIOB.
2. Hlerommxuna, H. A. Obmas xumus / H. A. llleronmuxuna, JI. B. MunaeBckas. — 2-¢
u3l., crep. — Cankr-IlerepOypr : Jlans, 2024. — 164 c. — ISBN 978-5-507-47385-
4. — Texkct : 3MeKTpoHHEIN / JlaHb : 37mekTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/366677-  saexkTpoHHass BepcUs C  HEOTPAHUYECHHBIM
KOJINYECTBOM JIOCTYIIOB.
3. Huxonbckuii, A. b. XuMmus : yueOHUK M IPAKTUKYM Ul CPEAHEro MpodhecCHOHAILHOTO

obpazoBanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ m3a., mepepadb. W Aom. —
Mocksa :  M3pmarensctBo  FOpaiit, 2025.— 507 c.—  (IIpodeccuonanbnoe
obpazoBanme). —  ISBN 978-5-534-01209-5. —  Tekct : DJICGKTPOHHBIH  //

O0pasoBarenbHas minatgopma FOpait [caiit]. — URL: https://urait.ru/bcode/562271-
AIIEKTPOHHAS BEPCHS C HEOTPAHUICHHBIM KOJIMYECTBOM JIOCTYIIOB.

4. Xumus : yuyeOHUK Ans cpenHero mnpogeccuoHanbHoro obpazoBanus / FO. A. JleGenes,
I'. H. ®anees, A. M. T'ony6eB, B. H. lllanosaun ; oz oOmeit penakuuei

I'. H. ®aneeBa. — 2-e wuzn., mepepadb. u pon. — MockBa : M3garensctBo HOpaiiT,
2024. — 431 c¢. — (IlpodeccuonansuHoe obpazoanue). — ISBN 978-5-9916-7723-3. —
Texct : snexktpoHHblii // OOpazoBatenbHas miatdopma HOpaiir [caiit]. — URL:

https://urait.ru/bcode/537876. - aneKTpoHHAsI BEpCHsl C HEOTPAHUUYEHHBIM KOJIHMYECTBOM
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AOCTYIIOB.

NHTepHeT-UCTOYHUKHU

1. https://postnauka.ru/themes/chemistry — nexiuu mo xumun Ha caite [locTHayka.

2. http://gotourl.ru/4780  (http://elementy.ru/) —  HayuHo-momyJsipHbI  MPOEKT
«OneMeHThl 00bII0N Hayku» ((pU3MKa, XUMHUS, MaTeMaTUKa, aCTPOHOMUS, HAyKH O >KU3HH,
Hayku o 3emJiie). HoBocTH HayKu, KHUTH, HAyYHO-TIOMYJISIPHBIE CTaTbU, JIEKIIUH, SHIIUKIIOTIE M.

3. http://gotourl.ru/4783 (http://potential.org.ru/)— CalT Hay4HO-IOMYJISIPHOTO >KypHaia
«Torenman». XXypnan usgaércs ¢ 2005 r., ¢ 2011 r. — paznen «Xumusn».

4. http://gotourl.ru/4785 (http://www.hij.ru/)— CallT Hay4HO-HONMYJSIPHOTO >KypHaja
«Xumus 1 xu3Hb». XKypHan usgaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)— OTKpbITast 3JI€KTpOHHAS
Ooubimoreka xumuyeckoro mnoprana «Chemnet», conmepXuT ydeOHble W HHGPOPMALMOHHBIE
MaTepuasbl A IIKOJIbHUKOB U yuuTened. B Hell MOXHO HaillTu yuyeOHHMKM 1O oOmed u
HEOPraHMYECKOM XWMHH, OpPraHMYeCKOW XUMHH, MyJbTUMeIuamMaTepHajbl, a TaKkXke 3ajauu
XUMHYECKHIX OJMMITHAJI C PEIICHUSIMHU, 33]]a91 BCTYIHTEIBHBIX IK3aMEHOB /ISl a0UTYPHEHTOB.

6. http://gotourl.ru/4787  (http://www.chem.msu.ru/rus/olimp/) — WuHpopmanmonHsie
Marepuaibl 00 onmmmnuagax: MOCKOBCKOW TOpojackod, Bcepoccuiickoit, MeHeneeBCKoH,
Mexaynaponnoil. IlpuBeneHbl 3agauydl  TEOPETHUECKUX U HKCHEPUMEHTAIBHBIX TYpPOB,
MOJIpOOHBIE pelIeHus], CIIUCKHU U poTorpaduu nodeauTeneu.

7. http://eotourl.ru/7179 (http://chem.dist.mosolymp.ru/) — Cucrema AUCTAHIMOHHOI'O
o0yueHws, HarpaBJIeHHAas B IEPBYIO OYepeb Ha MIOATOTOBKY K OJIMMITHAaM BCEX YPOBHEH — OT
MIKOJBHBIX 10 MexayHapoanoil. CallT  coiepkMT OrpOMHOE  KOJIMYECTBO  3ajad,
CTPYIIITUPOBAHHBIX KaK TI0 TeMaM, TaK | 1Mo oduMmuangaM. [1o BceM OCHOBHBIM pazjesiaM XUMUHU
NpUBEIEH TEOPETUUECKUN MaTepHall U pa300paHbl PEIICHUs TUIIOBBIX 3a]1ay.

8. https://fipi.ru/navigator-podgotovki/navigator-ege ~ —HaBuratop  camocToSITETbHOM
noarotoBku k EI'D

9. http://gotourl.ru/4790  (http://webelements.com/) —  Hanéxuas  cmnpaBouyHas
uHpOpPMaLIKA O XMMUYECKHX 3JIEMEHTaX M UX CBOMCTBAxX (Ha aHTJIMHCKOM SI3bIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) — Pycckos3puHbIil CalT O CBOWCTBAaX
XMUMUYECKHUX JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) — Hexommepueckuii caliT OHJaliH-
00pa3oBaHus, COJACPKHUT MHOTO HMHTEPECHBIX OOpa30BaTENbHBIX KYypCOB M BHJICOJCKIMHA s
MIKOJBHUKOB, CTY/ICHTOB U yuHTeNnel. EcTh HeCKOIbKO KypCcOB IO XMMUH.

12. http://gotourl.ru/4800 (https://www.cas.org/) — Caiit ChemicalAbstractService —
CaMblif aBTOPUTETHBIA B MUPE XUMHUH HH()OPMALIMOHHBIA HHTEPHET-pecypc (CalT MIIaTHBIM).

13. http://www.organic-chemistry.org/ — Iloptram 1o opraHMyeckod XHMHH Ha
AHTJINKCKOM SI3BIKE.

14. http://www.xumuk.ru— CalT O XMMHHU: KJIaCCHUYECKHE Y4YEOHUKH, CIPABOYHMKH,
SHIUKJIOTICINH, TIOMCK OPTaHWYECKHX W HEOPTaHMYECKHX PEaKIMid, COCTAaBIICHHE YpPaBHEHUH
peaKLHnid.

15. http://orgchemlab.com/— CaiiT, NOCBAIIEHHBIA TPAKTHUECKON paboTe B 1a00paTOpuu.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA30OBATEJIBHOM JUCIUILIUHBI
4.1. ®opMbI U METOABI OLICHUBAHUSA
KoHTpoJIb U 0O11eHKa pe3yIbTaTOB OCBOCHUS 00111€00pa30BaTeIbHON AUCIUTIINHBI
pacKpbIBalOTCA Yepe3 TUCLUILUIMHAPHBIE Pe3yJIbTaThl, HallpaBJICHHbIE Ha (POPMUPOBAHHE OOIIUX
U po(hecCHOHANBHBIX KOMIIETEHILIMH 110 pa3jiesiaM U TeMaM CoJiepKaHusl yueOHOro MaTepuara.
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Oob6masi/mpodeccuoHanbHaA Pasnen/Tema Tun OLEHOMHBIX
KOMIIETEeHIHUA MeponpusTHil
OK 01. Beibupats criocoObl pemeHus Tema 1.1-1.7
3as1a4 mpodecCHOHATBHON IeATEeTbHOCTH Tema 2.1,2.2
NPUMEHUTENBHO K Pa3IMYHBIM Tema 3.1 TectupoBaHnue
KOHTEKCTam Tema 4.1 VYcTHBIi orpoc
Tema 5.1-5.4 Pewienne pacu€tHbix 3a1a4
Tema 6.1 HaOmronenue 3a xoqoM
Tema 7.1 BBITOJIHEHUS TTPAKTHUKO-
Tema 8.1 OPHEHTUPOBAHHBIX 3aJaHUN
OK 02. Ucnonib30BaTh COBPEMEHHBIE Tema 1.2, 1.4, [IpencraBnenue
CpezcTBa MIOUCKA, AaHAJIN3A U 1.6, 1.7 pe3yabpTaToOB
UHTepIpeTalnuy HHhopMaIuu, 1 Tema 2.1,2.2 MPAKTUYECKUX U
UH(OPMALMOHHBIE TEXHOJIOTHH IS Tema 4.1, 4.2 n1abopaTOpHBIX PadoT
BBITMOJTHEHUS 3a/1a4 MPOPEeCCHOHATBHON Tema 5.2-5.4 [IpoBeneHue XUMHUYECKOTO
NEeATEILHOCTH Tema 6.1 JKCIIEPUMEHTA
Tema 7.1 Brinosninenue
Tema 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 pabot no
D¢ddexTuBHO B3aMMOEHCTBOBATD U Tema 2.1,2.2 paszaeiam JUCHHIUINHBI
paboTaTh B KOIIEKTHBE ¥ KOMAH e Tema 4.1,4.2 OrneHkKa caMOCTOSITEILHO
Tema 5.2-5.4 BBITIOJHEHHBIX 3aIaHUI
Tema 6.1 3amura penieHus Keuc-
Tema 7.1 3amay (¢ yuetoMm Oyayiei
Tema 8.1 npodeccuoHanbHOM
OK 07. ConelicTBOBaTh COXpaHEHUIO Tema 1.7 NeSITEIbHOCTH)
OKpY>Karolleu cpenbl, Tema 5.1 Brinonnenue 3aganuit
pecypcocOepekeHuto, MpUMeHATh 3HaHust | Tema 8.1 IIPOMEKYTOYHOU
00 U3MEHEHUU KINMAaTa, IPUHIUTIBI aTTecTaluu
OepexKIIMBOro NPOU3BOACTBA, 3P(HEKTUBHO
JICIICTBOBATH B UYPE3BBIYANHBIX CUTYAITUIX

4.2. IIpomeskyToYHAas aTTeCTalUs M0 JUCHUIIIHHE

[lpomexxyTouHasi arrecTamus MO TUCHHIUIMHE «XHUMHUS» TPOBOAUTCS B (dopme
QG GepeHIIMPOBAHHOTO 3a4eTa.

Kaxxprit OusmeT cocTouT U3 Tpex 3aJaHuil:

1) TeopeTnueckoe 3aJaHHe U3 TEOPETUUECKOTO COAEP)KaHUSI OCHOBHOTO M MPUKIIAJIHOTO
MOJTYJIEH;

2) mpakTH4YecKoe 3aJaHue (COCTaBJICHUE YpaBHEHUH XMMHMYECKHX PEaKIHMH ¢ ydacTHEeM
HEOPTraHMYECKUX WM OPTaHUYECKHX BEIIECTB, B T.d. IETIOYEK MPEBPANICHUN W KadeCTBEHHBIX
peakuii oOOHapyKeHHsI; XUMHUYECKUX (POPMYIT HEOPIraHUYECKUX M OPTaHUYECKHUX BEIECTB, B T.U.
CTPYKTYPHBIX; 33aJJaHHs 110 HOMEHKJIAType HEOPTraHWYECKHX M OPTaHMYECKUX BEIIECTB; OICHKA
U3MEHEHHS CKOPOCTH XMMHUYECKOM peakUud | HampaBlIeHHS CMEIIEHUS pPaBHOBECUS C
ucnonp3oBanueM npuHiuna Jle-1llaTense; oreHKa XUMHYECKOTO COCTaBa ! T.11.),

3) pacuetHas 3a/a4a (pacyeThl O YPaBHEHUSIM XMMUYECKHX PEaKIMi, pacyeT MacCOBOH
JIou  (Maccel) XMMHUYECKOro 3JIeMEHTa (COeTUHEHHs])) B MOJEKyJie (CMecH); OImpeiesieHue
npocreinield (GopMysIbl OPraHUYECKOM MOJIEKYJIbI, UCXOMAS U3 AJIEMEHTHOro coctaBa (B %);
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pacueTbl TemIoBbIX 3(P(HEKTOB XMMHUECKUX PpEaKIHif; pacueTbl 3aBHCUMOCTH CKOpPOCTH
XUMHUYECKON peaKIMH OT KOHLIEHTPALUU U TeMIIepaTyphl U T.I1.).

Teoperuyeckoe 3ajaHue
3aganue 1.
Kakoil pacTBOp HCHONB3YIOT /I KauyeCTBEHHOW pEaKUUU OIPEACIICHHUs XJIOPUIOB,

O6poMu0B, oauaos? Hanuimre ypaBHeHUs peakluii 1 000CHY#TE OTBET.

3aganue 2.

JlaHa-cxema -peBpanieHuil.
Al;04,400°C KMnO,,H,0,0—-20°C BT 3(uz6) t NaOH (cnupT. p—p)
C,HsOH X1 X2- X3

IIpormmmmre -Bee -peakiny -U-olpeIeauTh BemecTsa X 1,-X2,-X3 9

stnH-—-C,H, 0

3ananme 3
Onpenennre MaccoBble JOJIM XUMHUYECKHX AJIEMEHTOB B okcujae amomMuaus Al,O; u

BbIPA3UTEC UX B IIPOLCHTAX.

Bomnpoce! nis nudgdepeHIMpoOBaAHHOIO 3a4eTa.

1.

2.

(98]

10.

11.

12.

13.

14.
15.

OcHOBHBIE MOHATHS XUMHUH (XMMHYECKHH 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO (MPOCTOE,
CJIO’KHOE), aJIZIOTPOTIHS ).

OcHOBHbBIE 3aKOHBI XMMHUM (3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA, 3aKOH COXPaHEHHS
Macchl BEIIECTBA, 3aKOH ABOTraapo, nepruoandeckuii 3akon /.M. MeHnneneesa).
[Iepnoanueckas cucreMa XuMu4ecKkux 35eMeHToB [[.1. MenneneeBa u ee 3Ha4ueHuUe.
DNEKTPOHHOE CTPOEHHE aToMa XMMHUYeckoro aneMeHTa. [IpuBectu mpumep Ha d1eMeHTax
1-3 nepuonos IICXD JI.11. Menneneena.

OtHocuTeNnbHBIE aTOMHasg M MOJEKyJspHas wMacchl. MaccoBas 1oy 3JeMeHTa B
XUMHUYECKOM COEIMHEHUH. BBIUMCINTH MaccOBYIO [OJIIO 3JIEMEHTOB B COEIMHEHUH (I10
BBIOOPY MperoaaBaTes).

Tunsl XUMHUYECKON CBS3M (MOHHAs, KOBAJICHTHASI, METAJUIMUECKasl, BOJOPOAHAS), MEXaHU3M
oOpa3zoBanus. [IpuBecT npumep cxembl 00pa30BaHUs KaKIOTO THUIIA CBS3H.

UucTthle BemiecTBa U cMecU. BBIYMCIUTL MaccoBbI€ J10JIM KOMIIOHEHTOB BEIIECTB B CMECU
(o BBEIOOPY TperoaaBaTers).

OCHOBHBIE TIOJIOKEHHSI TEOPUHU AIIEKTPOIUTHUECKOHN auccouuanuu ((GopMyIHpOBKAa U UX
CYIIHOCTB). 3amucaTh YpaBHEHHE PEaKIH B MOJEKYJISIPHOM M MOHHOM BUJE (IO BBIOOpY
npernoaaBaTes).

Kucnotel (ompenenenue, kiaccupukanus, CBOWCTBA). 3amucaTh YypaBHEHHUS peaKlUH,
MOJITBEP K JAIOLINE CBONCTBA KUCIIOT.

OcHoBanusi (ompeaeneHue, KiacCHU(pUKalus, CBOWCTBA). 3amucaTh YpaBHEHUS peaklui,
MOATBEPKIAIOIINE CBOWCTBA OCHOBAHMIA.

Comu (ompenenenue, KiaccU(UKalus, CBOMCTBa). 3amucaTh YypaBHEHUS peaKLUH,
MIOATBEPIKJAOLINE CBOMCTBA COJIEH.

Oxcunpl (ompeneneHue, kinaccuukalus, CBOMCTBa). 3amucaTb YpaBHEHUS peaklui,
MOJITBEP K TAIOLIIE CBONCTBA OKCHUJIOB.

Knaccudukanum xuMudeckux peakuuii (1o KOJIMYECTBY M COCTaBYy PEareHTOB U MPOAYKTOB
peaKIyy, MO0 W3MEHEHHWIO CTETEHU OKHUCIEHHs, 1O TEIUIOBOMY 3(PQEKTy, M0 HAIUIHIO
Katajau3aTopa, o (a3zoBoMy (arperaTHoMy) COCTOSIHHIO pearupyroliuX BEIIEeCTB U T.1.).
[IpuBecTu npuMepsl ypaBHEHUH peakiuil K KaKI0H KITacCUPUKAIHIH.

CxkopocTb XuMHUeCKOH peakuuu. OakTopsl, BAUSIONINE HA CKOPOCTh XUMUYECKON PEaKIIHH.
XUMHUECKOE PaBHOBECHE M CIIOCOOBI ero cMmenieHus. PakTopbl, BIUSIONINE HAa CMEIIECHHE
XUMHUYECKOT0 paBHOBeCHs (Ha MPUMEPE PEaKIUi CUHTE3a aMMHUaKa).
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16. Merambl (monoxenue B [ICXD J[.M. MenaeneeBa, cTpoeHHe aroma, (U3NYECKUE U
XUMHUYECKHE CBOMCTBa, mnpuMeHeHue). llpuBectn mnpuMepbl XHMHUYECKUX pPEaAKIIH,
XapaKTEepU3yIOLINX CBOMCTBA METANIOB HA KOHKPETHBIX IIpUMEpax.

17. Hemeramnsl (monoxenue B [ICXD JI.M. MenneneeBa, cTpoeHue aroma, (pU3MUecKHe U
XUMHUYECKHE CBOMCTBa, npuMeHeHue). llpuBecTn mnpuMepsl XHMHUYECKUX DPEAKIMM,
XapaKTepU3YIOIINX CBOMCTBA HEMETAIJIOB HA KOHKPETHBIX MPUMEPAX.

18. Teopus crpoeHust opraHndeckux coequHeHnii A.M. byTiepoBa (IOJI0XEHUS TEOPUU U UX
MOSICHEHHE C TIPUMEpaMH, €€ 3HaUeHUE Ui Pa3BUTHUS XUMHUN).

19. Anxansl (cocTaB, CTpOCHHE, TOMOJIOTUYECKUNA PAJl, H30MEpHsi, HOMEHKJIATypa, pu3nuecKue
U XMMUYECKHE CBOWCTBA, CIIOCOOBI MOTyUYeHHE, TPUMEHEHNUE).

20. AnkeHpl W alKHHBI (COCTaB, CTPOCHHME, H30MEpHs, HOMEHKJIATypa, (QHU3HUECKHue U
XUMHUYECKHE CBOICTBA, CIIOCOOBI MOJTyUYeHUE, IPUMEHEHHE).

21. AnxanueHsl (cocTaB, CTPOEHHE, H30MEpHUs,HOMEHKIATypa, (QHU3HMUECKHe M XHUMHUYECKHE
CBOMCTBA, CITIOCOOBI TIOJTyYECHHE, IPUMEHCHHE).

22. Apenbl (cocTaB, CTpOCHHME, H30MEpHs, HOMEHKJIATypa, (U3MUEeCKHe H XHUMHUYECKHE
CBOMCTBA, CITIOCOOBI TIOJTyYECHHE, IPUMEHEHHE).

23. Cnupthl (cocTaB, CTPOCHHE, H30MEpHs, HOMEHKJIaTypa, (U3MYEeCKHEe M XUMHUYECKUe
CBOMCTBA, CITIOCOOBI TIOJTyYECHHE, IPUMEHCHHE).

24. KapOoHOBbIEe KHCIOTHI (COCTaB, CTPOCHHE, M30MEpHUs, HOMEHKJIaTypa, (u3ndyeckue u
XUMHYECKHE CBOIMCTBA, CIIOCOOBI MOJTy4YeHUE, IPUMEHEHHE).

25. A3soTcoaepxaliye OpraHMueCcKue COEIUHEHMS (aHUIMH, aMUHBI 1 aMUHOKHCIIOTBHI).

26. Ilonumepuszanus STUIEHA KaK OCHOBHOE HANpPABJIEHHE €ro MCIHoJb30BaHuA. Kaydyku
HaTypaJIbHbII U CUHTETHUECKHUE.

27. llonsatne o0 OWMONOTMYECKM AKTHUBHBIX BeIIeCTBaxX (YIJIEBOJax, Oenkax, »KuUpax H AIp.).
Buonornueckue (yHKIMM YriaeBOJIOB, OENKOB, XHpPOB. Ponb opraHuueckoil XUMHHU B
pelieHny npobieM NUIeBoi 6€30MaCHOCTH.

28. PactBOopeHHe Kak (Qu3MKO-XxMMUUeckuid mporecc. PactBopbl. PacTtBopumocTts. MaccoBas
JI0JIi  pacTBOPEHHOTO BeUIeCTBa. BBIUMCINTH MaccoByl0 JOJK0 (Maccy) BellecTBa B
pactBope(110 BEIOOPY MpernoaBaTess).

29. Unentudukanus HEOPraHMYECKHX BEIIECTB C HCIOJIb30BAaHUEM HX (U3UKO-XMMHUYECKUX
CBOWCTB, XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyibdar-,
KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHHS.

30. UneHTudukanuss OpraHUYeCKUX COEAMHEHHH OTAENbHBIX KJIaccoB (Ha IpUMepe
HENpeJeNbHBIX YIIIEBOAOPOIOB, AJIbJETUIOB, KpaxMaia, YKCyCHOW KUCIIOTHI, OEJIKOB U T.II.)
C MHCIIONB30BaHMEM UX (U3UKO-XMMHYECKHX CBOWCTB M XapaKTEPHBIX KauyeCTBEHHBIX
pEeaKIHnid.

IIpuMepbl NpaKTHYECKUX 3aJaHNUH U PacYeTHBIX 32124 K AU PepeHUMPOBAHHOMY 3a4eTy:

1. CocraBbTe DJCKTPOHHYIO (OpPMYITy XHUMHYECKOTO dJeMeHTa(lio  BBIOOpY
MIPENO/1aBaTENsl)

2. JlaliTe XapaKTepUCTHUKYy XHUMHUYECKOTO d3JeMeHTa (10 BBIOOPY MperojaaBarens) Ha
ocHOBaHWU ero monoxkeHuss B Ilepmommueckorr cucreme .M. MenaeneeBa (cumBOII,
MeTaJIJI/HEMETAIUT, TIOPSIKOBBIA HOMEp, MEPHOJ], TPyIMIa, MOArPYyIa, CEMEHCTBO XUMUYECKUX
aeMEeHTOB (S, p, d, f — PJIeMEeHThI), OTHOCUTENIbHAS aTOMHAsi Macca, 3apsj sSapa aToMa, YUCIIo
MPOTOHOB M HEUTPOHOB B sIpe aToMa, OOIee YHCIO DJIEKTPOHOB B DIEKTPOHHOU 000JIOUKE
aToMa, 4YHUCJIO DSHEPreTUYeCKUX YypOBHEH B arToMe, YHCIO JJIEKTPOHOBHA BHEIIHEM
HHEPreTHUECKOM YypPOBHE, BBICIIAS CTENCHb OKHCIEHUS B COCAMHEHUAX, (OpMyJia BBICIIETO
OKCHJIa, €ro XapakTep (OCHOBHOM, aM(OTepHBI, KUCIOTHBIN), (opMyJia BBICIIErO THIPOKCHIA,
ero xapaktep (OCHOBHOH, aM(OTEpHBIN, KHCIOTHBIN), HU3IIAS CTENEHb OKUCJICHHUS B
COEJIMHEHUSIX, HAJIMYUE JIETyYero BOJOPOAHOIO COeIMHEHUS, €To (popMysia U XapakTep).
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3. OnumuTe, KakuM 00pa3oM HM3MEHSIOTCS CBOMCTBA DJIEMEHTOB (3aps] fapa aTroma,
paauyc aToMma, AEKTPOOTPHUIATETLHOCTb, YHUCIIO BaJICHTHBIX 3JIEKTPOHOB,
METaJUINYECKUE/HEMETANINYECKHUEe, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA) B  psay
XUMUYECKHUX AJIEMEHTOB (110 BEIOOPY MperoaaBaTes).

4. Ormpenenure CTENEHU OKHUCIEHHUS DJJIEMEHTOB B COCIMHEHHMAX (IO BBIOOPY
npernojaBaTes).

5. Onpenenure TUITBI XMMUYECKHX CBsI3€il B BelecTBax (10 BEIOOPY MperoiaBaTes).

6. CocraBbTe ypaBHEHUE ANEKTPOIUTUUECKON JUCCOLIUAIIIHI
KHCJIOTHI/OCHOBaHMA/CONU(TI0 BBIOOPY MpernoaBaTess).

7. Jlnd BBINOJHEHUS 3aJaHUs MCIOJIB3YWTE CIEAYIOIIMH TMEepPEeYEHb BELIECTB: XJIOPHUI
KaJMs, TUAPOKCHU] Kalus, CepHasi KHCIOTa, a30T, Cylb(aT HaTpus. J[omycTuMo HCHOIb30BaHUE
BOJHBIX PacTBOPOB BeliecTB. M3 MpennoKeHHOro MepedHs BelIeCTB BbIOEPUTE BEIIECTBa,
MEXJy KOTOPBIMU BO3MOJKHA PEaKIMs MOHHOTO OOMEHa. 3alMIINTe MOJIEKYJIAPHOE, TOJTHOE U
COKpAIIEHHOE MOHHOE YPAaBHEHUS 3TOW PEaKIUH.

8. Hanmmmre 5 ypaBHEHUI peaklinii, COOTBETCTBYIOIUX CXEME MPEBPAILIEHUS:

Fe I FeCl,2Fe(NO;),3 Fe(OH),* FeO °Fe

Jlis mepBoW peakIMM COCTaBbTE€ JJIEKTPOHHBIM OajaHC, YKaKUTE€ OKHUCIUTENb U
BOCCTaHOBHUTEb.

9. 3anumure 5 ypaBHEHHMH pEaKIUi, C TOMOIIBI0 KOTOPBIX MOXXHO OCYIICCTBUTH
CIIEAYIOIIKE NIPEBPALCHUS:

CH;-CH;! CH,~CH,? CH;-CH,-OH 3sranams® CH;-COOH ®srunanerar

10. Tlocne mporyckanusi yepe3 pacTBop rugpokcuaa kamus 4,48 i ceprauctoro raza SO,
(H. y.) nomyuunu 252,8 r pactBopa cyibdura kanusiK,SO;. Beruuciute MaccoByro 10710 COU B
MOJIy4EHHOM pPacTBOpE.

11. IIpu pactBopenun 187,5 r u3BeCTHsKAa B M3OBITKE COJITHOW KUCIIOTHI BBIJECIHIOCH
33,6 1 yraekucuoro ra3a (H. y.). Onpenenure MacCoBYIO JOJI0 KapOoHATa KalbIUs B JAaHHOM
oOpa3siie U3BECTHSKA.

12. BbluncauTe MakCUMajlbHO BO3MOXKHBIN 00BEM (H. y.) aMMHUaka, KOTOPHI MOXET
ob1Th MonyueH u3 40 1 Bogopona u 30 i1 azora. OTBET yKaXXuTe B JIUTPAX C TOYHOCTBHIO O
JIECSITHIX.

13. B pe3ynbTare peakuu, TEPMOXUMHUECKOE YpPaBHEHUE KOTOPOI

2Hx(r) + Ox(r) = 2H,0(r) + 484k /1,

Belienmiock 1479 k/x TternoTsl. Berumcnute maccy oOpa3zoBaBIIEHCS NpU 3TOM BOAbI (B
rpammax). OTBET OKpYIJIUTE 10 LENbIX.

14. VYcranoBute Qopmyiny yrieBopoponaa, cozaepxamiero 83,34%  yriepona.
OTHOCHUTENBbHAS TUIOTHOCTH MApOB BEIIECTBA 1O BO3IyXY paBHa 2,483.

15. Beiuncnaure MaccoBble 0JIM 371IeMEeHTOB B HUTpaTe aMMoHusa NH4NO; B nipolieHTax ¢
TOYHOCTBIO JI0 LIEJIBIX.
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5. JIucT BHECeHUS M3MEHeHn

B paGouyro mporpammy no gucuumimae «OYJ.b.12 «Xumus» 1o crnenuaabHOCTH
38.02.08 — «ToproBoe aeno», yTBEpKICHHYIO Ha y4eHOM coBeTe [lepxkaBuHckoro auues 30
mapta 2026 r., mpotokoa Ne 14.

Homep Teker n3smeHenus IIpoTokou 3acenanus

W3MEHCHUS No narta
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