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1. OBLIASI XAPAKTEPHCTHUKA PABOYEH ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOU JUCHUIIJIMHBI « XUMMUA»

1.1. MecTo NMCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHO NMPOrpaMMbl
Cclio
OO6meoOpa3oBaTebHAs TUCIUILIMHA «XHMHS) SIBISIETCS 00S3aTEIIBHON YaCThIO
00111e00pa30BaTEIBHOIO IIUKIA 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C
OI'OC CIIO mno cneumansHoctd 09.02.12 TexHuyeckas »dKCIUTyaTalus u

COIIPOBOXICHNE HH(POPMAITMOHHBIX CUCTEM.

[IpuknagHoii MoOIynb BKIOYaeT pasgen & «Xumus B ObITY H
MIPOU3BOJICTBEHHON JEATEIIBHOCTH YEJIOBEKa», KOTOPBIM peanu3yercs sl BCeX
npodeccuil/CnenuarbHOCTe  METOJIOM — PEIIeHUsI  KEMCOB, CBSI3aHHBIX €
DKOJIOTHYECKOM O€30HacCHOCTBIO M  OLIEHKOM IIOCIEACTBHM  OBITOBOM H
MIPOU3BOJICTBEHHOW  JCSTENBHOCTH, COOTBETCTBYIONIEH OTpaciisaM  Oyayiien
po¢eCCUOHATIBHON JIEATEIIbHOCTH 00yYaroUXCsl.

1.2. lleqin ¥ muIaHMpyeMble Pe3yJIbTAThI 0CBOCHHS JUCHUILIUHbBI

1.2.1. lean v 3aga4y JUCHUTIMHBI

Copnepkanue MporpaMmbl 00111€00pPa30BATEIIBHON AUCIUIIIUHBI « X UMM
HaIIPaBJICHO HA IOCTUKEHUE CIICTYIOMINX HeJIei:

- dbopMUpOBAaHHE CHUCTEMBl XHMHYECKMX 3HAHWM KakK BaKHEHIICH
COCTaBJISIIONIEH €CTECTBEHHO-HAYUYHOM KApTUHBI MHUpA, B OCHOBE KOTOPOM Jiexar
KJIFOUEBbIC TIOHATHS, PYHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE SI3bIKA
HAayKH, YCBOGHHE U TOHMMAaHHWE CYIIHOCTH JIOCTYINHBIX  00O0OIICHUMN
MHUPOBO33PEHYECKOTO0 XapakTepa, O3HAKOMJICHHE C HCTOpUEH UX pa3BUTUS U
CTAHOBJICHUS;

= dbopMHpoOBaHHE U PaA3BUTHE NPEJCTABICHUNA O HAYYHBIX METOJaX
MO3HAHUS BEUIECTB M XMUMHUYECKUX PEaKIMi, HEOOXOIAUMBIX IJi MPUOOPETCHUS
YMEHH OPUEHTHPOBATHCS B MHUPE BEHIECTB U XMMHUYECKUX SIBIICHHUM, UMEIOIINX

MECTO B IIPUPOJIE, B IPAKTUYECKON U TTOBCEIHEBHOM KU3HU;



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

3apaum IMCUMILIUHBI:

1)  cdopmupoBaTh  NOHMMaHHE  3aKOHOMEPHOCTEM  MPOTEKAHMS
XUMHUUYECKUX TPOLIECCOB U SIBICHUN B OKPYXKAIOIIEH cpelie, a TaKKe MX CBS3b C
1[EJIOCTHOM HAyYHOU KapTUHOW MHpa U APYTUMHU €CTECTBEHHBIMHU HayKaMu;

2)  pa3BUTb YMEHHUS COCTABJIATH (POPMYNIBI HEOPraHMYECKUX U
OpPraHUYECKUX BEIICCTB, YPABHEHUS XUMHUYECKUX PEAKIIUNA, OOBSCHATH UX CMBICI,
UHTEPIIPETUPOBATH PE3YJIbTATHl XUMUUYECKUX IKCIIEPUMEHTOB,

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

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

5) chopMUpOBaTh yMEHHUS IIPOTHO3UPOBATh  IOCIEJACTBUS  CBOCH
JEATCIBHOCTH M XUMHUYECKUX TMPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX
MPOIIECCOB, YUUTHIBAsI BO3MOKHBIE KOJIOTMYECKHUE U COLIMAIIbHBIE BO3/ICHCTBUS;

6)  cdopMmHpoBaTh MOHMMAHHE 3HAYUMOCTH JOCTHXKCHHH XHUMHUYECKOM
HAyK U TEXHOJIOTHUHW ISl pa3BUTHSA COIMAIbHOM M MPOW3BOACTBEHHOU cdep ¢
yMEHUEM MIPUBOJIUTH MPUMEPHI UX IPUMEHEHUS B PA3IMUHbBIX cPepax KU3HU.

1.2.2. Ilnanupyemblie pe3yjbTAaTbl OCBOCHHMS 0011e00pa3oBaTe/JbHOU
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHue oOMmEeoOpazoBaTenbHas TUCHUIUINHA «XUMHUS» HMEET IpHU
dbopmupoBanun u pazsutuu OK 01; OK 02; OK 04; OK 07 u IIK 3.1,
npeacTaBieHHbIX B akTyanu3nupoBaHHbix @I'OC CIIO no cnenuansaoctu 09.02.12

Texnnueckas OKCIITyaTaluAa U COIIPOBOKIACHHUC I/IH(l)OpMaI_II/IOHHBIX CHCTECM.



Koa n
HAHMEHOBaHMHE
bopmupyembIx
KOMIIeTeHII Ui

IInanupyemMble pe3yJbTaTbl 0CBOCHHS JHCIUIIHHDI

O6mue!

JMcuunIMHapHbIe?

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3a1a4
npodeccHnoHATEHOM
JeSTEITbHOCTH
NPUMEHUTEIHHO K
pa3InYHBIM
KOHTEKCTaM

JINYHOCTHBIE pPe3yJabTaThl 10/I’)KHBI OTPA’KATh B YaCTH:
TPYAOBOI'0O BOCIIUTAHUS:

FOTOBHOCTb K  TpPyady, OCO3HaHHUE  LIEHHOCTH
MacTepcTBa, TPy10r00ue;
TOTOBHOCTb K aKTUBHOMN JeSITeNIbHOCTU

TEXHOJIOTHYECKOM M COLIMAJIbHOM HaIpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBaTh,  IUIAHUPOBaTb |
CaMOCTOSITEJILHO BBITIOJIHATH TAKYIO JESTEIHHOCTD;
WHTEpEC K pa3M4IHbIM chepaMm TpodecCHOHATHHON
JIeSITEILHOCTH.

MeTal’lpe}IMeTHLIe pe3yibTarbl JOJIZKHBI OTpPaKaTh:

OsBJianenue

YHUBepPCAJbHBIMH y4eOHbIMHU

NMO3HABATEJIbHBIMHM JIEHCTBUSIMHU:
a) 0a30Bble JIOTUYECKHUE 1eliCTBUS:

CaMOCTOSITENIEHO (POPMYJIMPOBATH U AKTYaJIM3UPOBAThH
npobeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHaBJ'H/IBaTI) Cym@CTBeHHI)H\/II HpI/I3HaK NN
OCHOBAHUA JJISA CpaBHCHI/ISI, KHaCCHq)HKaHHH nu
00001IeHN S,

OMpEeaACIIATh UCIIN ACATCIIBHOCTH, 3a1aBaTh MapaMETPhI
N KPpUTCPUH UX JOCTUKCHUA,

BBIABJIATE 3aKOHOMEPHOCTU W IPOTUBOPCHHUA B
paccMaTpruBACMBbIX ABJICHUAX,

JAucuMmyimHapHble pe3yJbTAaThl J0JKHbI OTPAKATH:

IIP6 01. chopmMHupOBAaHHOCTH MPEACTABICHHUI: O XUMHYECKON
COCTABJISIFOLIEH €CTeCTBEHHOHAYYHOM KapTUHBI MHpa, POJIHU
XUMHUH B TIO3HAHWW SIBJICHUH MPUPOABI, B (POPMUPOBAHUU
MBILIUICHUS ¥ KYJIbTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOMN
TPAaMOTHOCTH, HEOOXOIUMOH JIJIsl pEIICHUs TPAKTUYECKUX 3a70a4
U DKOJIOTUYECKM OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

IIP6 02. BrageHue CUCTEMOM XHWMHWYECKMX 3HAaHMM, KOTOpas
BKJIFOYACT:  OCHOBOIIOJIATAIONINE  TOHATUS  (XMMUYECKUU
JJIEMEHT, aTOM, OJJIEKTpPOHHas o0oJouyka aroma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, BaJIECHTHOCTD,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA 00BEM, yTIepOJHbII
ckener, GYyHKIMOHANbHAs TpyMNa, paaukal, H30Mepus,
W30MEpbI, TOMOJIOTUYECKHI pPsJl, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHUCTIOPOJI- M a30TCOJEpIKAIINe COCTUHEHUS, OMOIOTHYECKH
aKTUBHBIC BelIecTBa (YIJICBOIBI, JKHUPBI, OEIKH), MOHOMEp,
MOJUMEpP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCTMHECHUS, KPUCTAITMYECKAsT PEIIeTKa, TUIIBI XUMHYECKHUX

peakuui (OKHCITHTEIIbHO-BOCCTAHOBUTEIbHBIC, 9K30-U
SHJOTEPMHUUYECKHE, pEaKIMd HWOHHOTO OOMEHa), pacTBOD,
INEKTPOJIUTHI, HEDIIEKTPOIUTHI, ANEKTPOIUTHYECKAS
JUCCOIMAITNS,  OKHCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTH

! O6une pe3ynbTaThl OCYIIECTBIIAOTCS B COOTBETCTBUU € JIMYHOCTHBIMU U MeTanpeaMeTHeiMu pesynbtatamu ®TOC COO (Tpukas Munobpuayku Poccun ot 17.05.2012 Ne 413
(penmaxnus ot 27.12.2023 1.), B popMHpPOBaHHU KOTOPHIX y4acTBYeT 0011e00pa3zoBaTebHas JUCLIUIIIIMHA.

2 JlucuMITMHADPHBIE PE3YJIBTAThI OCYLIECTBIISIOTCS B COOTBETCTBUY C TPEOOBAHUAMHU K IPEIMETHBIM pe3yJibrataM Ga3osoro yposus (ITPG), ycranosnennsimu ®T'OC COO (ITpuka3s
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 r.), ¢ cOXpaHEHHEM UCXOJHOH HyMepaLuH.
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BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OIEHUBATH
COOTBETCTBUE PE3YJIHTATOB IIEJISM, OLICHUBATh PUCKH
HOCJIEICTBUIN I€ATEILHOCTH.

0) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeCTBUS:

BJIAJICTh HAaBBIKAMH Y4e€OHO-MCCIIeIOBATEIbCKOW U
NPOCKTHON JIEATEIbHOCTH, HaBBIKAMHU pa3peIIeHUs
npo0Jem;

BBIABJIATH IMPUYUHHO-CJIICACTBCHHBIC CBs3H1 u
aKTyaJM3UpOBaTh 3ajady, BBIIBUTATh THUIOTE3y €¢
PCIICHMA, HAXOAUTh apryMCHTBI JIA JOKa3aTCJIbCTBA
CBOMX YTBEP)KICHUH, 3ajaBaTh IapaMeTpbl U
KPUTEPUH PEILCHUS,

AHAJIM3UPOBATD IMOJIYUYCHHBIC B XO0A€ PCUICHUA 3aaa4n
pe3yJIbTaTHI, KPUTHYCCKH OLICHUBATh ux
JIOCTOBEPHOCTh, IIPOTHO3UPOBATh H3MCHEHHE B HOBBIX
YCIIOBUSIX;

yMETh TEPEHOCUTh 3HaHUS B TO3HABATENbHYIO U
MPAKTUIECKYIO 00JIACTH KU3HEIEATSIIBHOCTH.

XUMHYECKON peaklM, XHMHUYECKOE€ paBHOBECHE), TEOpUU U
3aKOHBI (TEOpHUsI XHMMHYECKOIO CTPOEHHUS OpraHMYeCKHX
BemectB  A.M. bBytiepoBa, Teopusi 3IEKTPOIUTUYECKOMN
Juccounanuu, nepuoanueckuid 3axkon .M. Menneneesa, 3aKkoH
COXPAaHEHHUS Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK
XHMUH, (AKTOJOTMYECKHE CBEACHHS O CBOICTBAax, COCTaBe,
MOJlyYeHUH U OE30MacHOM HCHOJB30BAaHUU  BaXKHEHIINX
HEOPraHWYECKUX W OpraHMYeCKUX BEHIECTB B OBITY W
MPAKTUYECKOH JEITeTbHOCTH YETIOBEKa;

I1P6 03. chopMUpPOBAaHHOCTh YMEHHH BBISABISTH XapaKTEPHBIC
OpU3HAKW U B3aUMOCBSI3b HM3YUYEHHBIX TMOHATUHN, MPUMEHSTH
COOTBETCTBYIOIIME TIOHATHUS IIPU ONMCAHUU CTPOEHHUS U CBOMCTB
HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;
BBISIBJISITh B3aMMOCBSI3b XUMUYECKUX 3HAHUU C TOHATUAMH U
MPECTaBICHUSIMU JPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;
nP6 04. cdhopMHUPOBAHHOCTH YMEHHUW  HCIOJIH30BATH
HAaUMEHOBAHMSA XMMHMUYECKUX COEAMHEHHH MEXIyHApOIHOTO
COI03a TEOPETUYECKON M NMPUKIAJTHON XUMHUU U TPHUBHUAIbHBIC
HA3BaHUS BAKHEHIINX BEIIECTB (ITUJICH, alleTHJICH, TIUIepHH,
dbenon, dopmanbaerua, YKCyCHass KUCIOTA, TIUIUH, YTrapHBIA
ra3, yrJeKucibld ra3, aMMHAaK, ramieHasi U3BeCTb, HeraileHas
U3BECThb, NHUTHhEBAas COJa M JAPYTUX), COCTaBIATH (DOPMYIIbI
HEOPraHWYECKUX M OpPraHMYECKHUX BELIECTB, YPaBHEHMS
XUMHYECKUX pPEaKIHi, OOBACHATH UX CMBICI; MOJITBEPKIATh
XapakTepHbIe XUMHUYECKHE CBOIICTBa BELIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMHU U 3alUCAMU ypaBHEHUN
XUMHYECKHUX PEaKIIHii;

nP6 05. chopMupoBaHHOCTP YMEHHMH  YCTAaHABIWBATH
MPUHAJJICKHOCTh U3YUEHHBIX HEOPTAHUUECKUX U OPTraHUYECKUX
BEIIECTB K OMNpEJEICHHbIM KjlaccaM M TPYIIaM COEAMHEHUH,

XapakTepu30BaTb MUX COCTAB M BAXKHEWIINE CBOMCTBA;
OIpEeNeNIATh BUABl XUMUUECKUX CBA3EH (KOBaJICHTHAs, MOHHas,
METaJllIn4ecKasi, BOJOPOJHAs), THUIBI  KPUCTAJUIMYECKUX

PEILIETOK BEIeCTB; KJIacCu(UIUPOBATh XUMHUUECKHUE PEAKIINH;




I1P6 07. chopMHUPOBAHHOCTH YMEHHI MPOBOJAHWTH PACUEThI 1O
XUMHUYECKUM (pOopMysaM U YpaBHEHUSM XUMHYECKHUX PEaKIIHii ¢
UCIOJIb30BaHUEM (PU3UUECKHX BEJIMYHMH, XapaKTEePHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, oObema
(HOpMallbHBIE  YCJIOBHS) Ta30B, KOJHMYECTBAa BEIIECTBA;
KCIIO0b30BaTh CUCTEMHbIE XUMHUUYECKUE 3HAHUS JUIsl TIPUHSTHS
pelIeHrul B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C
BEIIIECTBAMU U UX TPUMEHEHHUEM.

OK 02. Ucnonb3oBath
COBPEMEHHbBIC
CpeICTBa MOUCKA,
aHanu3a u
UHTEPIIPETANH
uHbOpMaIUU U
nH(pOpMaIIMOHHBIE
TEXHOJIOTUU JIJIS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAIBHON
NesITeIbHOCTH

JInyHOCTHBIE Pe3yJbTATHI J0JKHBI OTPAKATH B YACTHU:

LHEHHOCTU HAYYHOI'0 MO3HAHMSL:

— c(pOpMUPOBAHHOCTb MHPOBO33pPEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd U OOIECTBEHHOM MPAKTHKW, OCHOBAHHOTO Ha
UAJIOTe  KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MeCTa B MOJIUKYJIHTYPHOM MUDPE;

— COBEpILICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOU
KyJbTYpbl KaK CpEICTBA B3aUMOJICHCTBUA MEXKIY
JIOJIBMH U TIO3HAHUS MUDA.

MeTtanpeamMeTHbie pe3yJbTaThl J0JKHbI OTPAXKATh:

OBianenue YHHBEPCAJIbHBIMH Y4eOHBIMU

NMO03HABATEJIbHBIMY /IeHiCTBUSIMH

B) pa6ora ¢ unopmanmeii:

— BIAJCTh HABBIKAMH TIONYyYEeHHS WHOOpPMAIUU U3
MCTOYHMKOB  pPa3HbIX  THUIOB,  CAMOCTOSITEIBHO
OCYHIECTBIISITh TOUCK, aHaliW3, CUCTEMAaTH3alUI0 U
UHTEPIPETANI0 WHPOPMAIIMU PA3JINYHBIX BHJIOB U
dbopM mpecTaBIeHNUS;

— CO037aBaTh TEKCThI B Pa3IMUHBIX (opMaTax ¢ y4eTOM
Ha3Ha4YeHWs WHPOPMAIMU U 1EJeBOW AayIAUTOPHH,
BBIOMpAsl ONTHUMAIbHYIO (OpPMY TIPEICTaBICHUS |
BU3yaJIU3alUH;

JucuuniauHapHbie (MpeaMeTHbIE) Pe3yJabTAThl H JI0JLKHBI
0TpaKkaTh:

IIP6 06. BnaseHWe OCHOBHBIMH METOJaMH HAYYHOT'O [TO3HAHUS
BEIIECTB U XMMUUYECKHX SBJICHHH (HAOIIO/IEHUE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTD YMEHHI MPOBOJUTH PACUETHI 110
XUMHYECKUM (popMysaM U ypaBHEHUSIM XMMHUYECKHUX PEaKIIHii ¢
WCIOJIb30BAaHUEM (PU3NYECKUX BEJIUYUH, XapaKTEPU3YIOIINX
BEIleCTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, oOOBeMa
(HOpMmallbHbIE ~ YCJIOBHS) Ta30B, KOJHMYECTBAa  BEIIECTBA;
UCTIONB30BaTh CHUCTEMHBbIE XMMHUYECKUE 3HAHUS NIl MPUHATHS
pelIeHn B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSAX, CBSI3AHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

nP6 08. chopMUpPOBAaHHOCTP YMEHUW TUIAHUPOBATH W
BBITIONHATh ~ XUMHYECKUH  OKCIEPUMEHT  (TpeBpaiieHus
OpPraHMYECKUX BEILECTB MPU HArpeBaHUU, OJyUYEeHUE STUIICHA U
W3Y4YCHHE €ro CBOWCTB, KAUeCTBEHHBIC PEAKIIMU Ha allbJeTUIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHarypauusi OelIKkoB mpu
HarpeBaHWH, [BETHHIE PEaKIMU OEJIKOB; MPOBOAUTH PEaKIMU
MOHHOTO OOMEHa, OMNpeAeNsTh Cpeay BOJIHBIX pPACTBOPOB,
KaueCTBEHHBIC pEaKIMu Ha Ccynbdar-, KapOoHAT- M XJIOPU-
AQHWOHBI, Ha KAaTHOH aMMOHHS, peliaTh 3KCIEPUMEHTAIbHBIE
3aaauu no teMam "Metamisl" u "Hemeramisl") B COOTBETCTBUU
C TpaBWJIaMH TEXHUKHA OE30MaCHOCTH TIPU OOpAIICHHH C
BEILECTBAMH U J1a0OPaTOPHBIM 000PYIOBaHUEM; NPEICTABIAThH
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— ONLCHHBATb JOCTOBCPHOCTD,
I/IH(l)OpMaHI/II/I, (S¢ COOTBETCTBHEC
MOPaJIbHO-3THUYCCKUM HOPMaM;

JICTUTUMHOCTDB
IIpaBOBbIM n

— BJaJACTb HAaBbIKaMH  pPACIIO3HABAHUA W  3allUThI
uHpopMmanuy, UHGPOPMAIMOHHONH  OGE30MacHOCTH
JUYHOCTH.

pe3yabTaThl XMMHUYECKOIO 3KCIepUMeHTa B (opMe 3alucu
YPaBHEHHMI COOTBETCTBYIOIIMX peakuuii M (OpMyIHPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

P66 09. cdhopMHUPOBAHHOCTL YMEHHUS  AHATU3UPOBATH
XMMHUYECKYI0  HMH(OpManuio, MOIy4aeMyl U3  pa3HbIX
MCTOYHUKOB (CPEACTB MacCcOBOM MHpOpManuu, ceTb IHTepHeT U

JIpyrue).

OK 04. D¢ddexTuBHO
B3aUMOJICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH/1e

JIMYHOCTHBIE Pe3yJbTAThl 10JI2KHBI OTPAKATH B YACTH:

rPa’kKJAaHCKOr0 BOCIIMTAHMSI:

— TOTOBHOCTH BECTH COBMECTHYIO [ESTEIbHOCTh B
WHTEpecax rpakIaHCKOro OOIIECTBa;

— YyMEHHE  B3aWMOJICHCTBOBATh C  COLMAJIBHBIMU
WHCTUTYTAaMU B COOTBETCTBUU C WX (YHKUUAMHU H
Ha3HAUYCHUEM.

MeTanpeameTHblie pe3yJabTaThl J0JKHbI OTPAKATh:

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH

JefCTBHSIMU:

0) COBMeCTHAs J1eATeIbHOCTD:

— TIOHUMATh U UCTIOJB30BaTh MPEUMYIIIECTBA KOMaHTHOM
Y MHAUBHUIYyaIbHOMN paboTHI;

— TMpUHUMATh €I  COBMECTHOM  JIeATEIIbHOCTH,
OpraHU30BBIBATh U KOOPAMHHUPOBATH JCUCTBUS IO €€
JIOCTHKCHHIO: COCTaBJIATh ILIaH JICHCTBUI,
pacmpenensiaTh poJid ¢ Yy4eTOM MHEHHH yYaCTHUKOB
00CyXJaTh pe3yIbTaThl COBMECTHOM PabOTHI.

OBjajieHHe  YHUBEPCAJIbHBIMU  PeryJATHBHBIMHU

JeHCTBUSAMH:

r) NpUHATHE ceOsl M APYTruX JI0dei:

— TPUHUMATh MOTHBBI U APTYMEHTHI JPYTUX JIFOACH TIpH
aHaJIN3€ Pe3yIbTaTOB JEATEIbHOCTH;

— TMpU3HaBaTh CBOE MpaBO W MpaBO APYruX JIIOAEeH Ha
OIINOKH,

,}II/ICIII/II[J'[I/IHaprIe (npenMeTHme) pe3yJbTaTbl U J0J/IKHBI

0TPakKaTh:
P66 08. chopmupoBaHHOCT, YMEHHWM IUIAHUPOBATH U
BBIIIOJIHATh ~ XUMHUYECKUH  OKCIEPUMEHT  (IIpeBpalleHUs

OpPraHWYECKUX BEIIECTB IIPU HarpeBaHUU, TIOJyUCHHUE STUJICHA U
U3Yy4YEeHHE €ro CBOMCTB, KaUeCTBEHHBIC PEAKIIMK Ha ajibJACTUIbI,
KpaxMmaj, YKCYCHYIO KHCIOTYy; JE€Harypanusi O€JIKOB TNpu
HarpeBaHUM, LIBETHBIE PEAKIMH OENKOB; MPOBOIUTH PEAKIIUU
WOHHOTO OOMEHa, OMpeNeNsITh Cpeay BOJHBIX pPacTBOPOB,
KayeCTBEHHbIE PEaKIMU Ha cyibdaT-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KAaTHOH aMMOHUS; PEIIaTh JKCIEPUMEHTATbHBIC
3ajauu 1o teMaMm "Metamisl" 1 "HeMeramnsl") B COOTBETCTBUH
C TpaBWIaMH TEXHUKHA OE30MaCHOCTH TIPH OOpaIIeHUH C
BEIIECTBAMH U JTAOOPATOPHBIM 000PYIOBaHHUEM; MPEACTABIATH
pe3yapTaThl XMMHUYECKOTO JKCIepuMeHTa B (opme 3ammcu
YpaBHEHUN COOTBETCTBYIONIMX peakuuid u (QOopMyIHUpOBaThH
BBIBOJIbI HA OCHOBE ITHX PE3YIhTATOB.




— pa3BUBaTh CHOCOOHOCTh TMOHMMATh MHUpP C IO3UIUU
JIPyroro 4ejioBeKa.

OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpYKarollen Cpeibl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HaHUSI 00
W3MEHEHUH KJIMMaTta,
TIPUHIIMITBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEKTHBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsAX

JInuHOCTHBIE Pe3yJIbTAThI JOJIKHBI 0TPAKATh B YACTH:

IK0JIOTHYECKOr0 BOCIIMTAHUS:

— c(hOpMHUPOBAHHOCTb  JKOJIOTUYECKOH  KYJIbTYpHI,
NOHMMAHHUE BIIMAHUA  COLMAIBbHO-DKOHOMUYECKUX
IPOILIECCOB HA COCTOSIHME MPUPOAHOM M COLMAIBbHOM
Cpelpl,  OCO3HaHWE  [JIODAJIBHOIO  XapakTepa
9KOJIOTUYECKUX MPOo0dIIeM;

— IUJAaHMPOBAaHUE U  OCYILECTBJIEHHE JEHCTBHM B
OKPY’KaIOIIEW CpeAe Ha OCHOBE 3HAHUSA Leleu
YCTOMUYMBOrO pa3BUTHSI YEJIOBEUECTBA;

— AaKTHUBHOE HENpUATHE JEHCTBHUM, MPUHOCALIUX Bpel
OKpYXaIoIIeH Cpeae;

— YMeEHHue IPOrHO3UPOBATh
HKOJIOTUYECKUE  TOCIEICTBUS
JIEHCTBH, IPENOTBPALLATD UX.

MeTtanpeaMeTHble pe3yJabTaThl J0JIAKHbI 0TPAXKATH:

Osnapnenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

NMO3HABATEJbHBIMHU JeliCTBUAMM:

B) padora ¢ nHgopmanmeii:

— HWCIOJBb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX U
KOMMYHHMKAIIMOHHBIX ~ TEXHOJOTUH B  pelIeHUHU
KOTHUTHBHBIX, KOMMYHHUKaTHBHBIX u
OpTaHU3AIMOHHBIX 33/1a4 C COOJII0ICHHEM TPEOOBaHMI
OPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, THUTHEHBHI,
pecypcocOepexeHus, MPaBOBbIX U ATUYECKUX HOPM,
HOPM HH(OPMAIIMOHHON 0€30IacHOCTH.

HeOJ1aronpusTHbIE
MPEIIPUHIMAEMBIX

JAucuumimHapHble (MpeaMeTHbIE) Pe3yJbTAThbl U 10JKHbBI
0TPakKATh:

IIP6 01. chopMHupOBAaHHOCTH MPEACTABICHHUI: O XUMUYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIHU
XUMHUH B TIO3HAHWW SIBJICHUH MPUPOABI, B (POPMUPOBAHUU
MBILIUICHUS ¥ KYJIbTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOMN
TPAaMOTHOCTH, HEOOXOIUMOH JIJIsl pEIICHUS TIPAKTUYCCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3/10pPOBbIO U IPUPOJIHOM Cperie;

IIP6 10. cdopmMupoBaHHOCTH YMEHHUH COOIOIATh MpaBHIIA
9KOJIOTMUYECKH 11eJ1eCO00pa3HOro NOBEAEHUS B OBITY U TPYJOBOMI
JEATEIbHOCTH B LEJIAX COXPAHEHUS CBOEro 3J0pOBbS U
OKpYXAalolllell MPUPOAHOM CpeAbl; YUYHUTHIBAThH OIMACHOCTh
BO3JICHCTBUS HA JKUBBIE OPraHU3MBbl OINPEECICHHBIX BEILIECTB,
MOHMMAsi CMBICH  TOKa3aTensl MPeNesIbHOM  JOMyCTUMOU
KOHLIEHTpaIUu.

IIK 3.1. Co3gaBath u
o0OpabaThiBaTh
nH(pOpMaITHOHHBIC

JIM4HOCTHBIE Pe3yIbTaThI I0JKHBI OTPAKATH B YACTH:

TPYAOBOTr0 BOCIIHTAHUS:

— TOTOBHOCTb K  Tpyny,
MacTepcTBa, TPYA0I00HE;

OCO3HAaHUEC LHCHHOCTH

JucuMniauHapHblie (MpeAMeTHbIE) Pe3yJbTAThl H J0JLKHBI
OTpaKaTh:

I1P6 09. chopMHPOBaHHOCTH YMEHHSI aHAIU3UPOBAThH
XMMHYECKYI0 MH(OpMANHIO, MOIydaeMyIo U3 pa3HbIX




00BEKTHI PA3TMIHOTO
BUIA

TOTOBHOCTb K aKTUBHOMN NESTEIbHOCTH
TEXHOJIOTMYECKOM M COLMAIBHON HANpPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHULUMUPOBATh,  IJIAHUPOBaTb U
CaMOCTOSTENIBHO BBIIOJIHATh TAKYIO JEATEIbHOCTD;
MHTEpEC K pa3in4yHbIM chepaMm mnpodeccrHoHaTbHON
JIeATEIBbHOCTH.

MICTOYHHKOB (CpeAcTB MaccoBoi nHpopmanuu, cets MIHTEpHET
U ApyTHue).
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJIBHON
JANCHUITIIMHBI «XXUMMWS»

2.1. O0beM TUCHUILIMHBI U BUJbI Y4e0OHO# padoThI

. O0beM B

Buna yueOHoii padoThI
yacax

O0Bém 00pa3oBaTe/IbHOM MPOrPaAMMBbI 1M CITATIIMHbBI 72
Conep:xxanue yueOHOIro MaTepuaJia 64
BT. U.:
TEOPETUYECKUE 3aHATUI 36
MPAKTUYECKUE 3aHATUSA 18
1abopaTopHbIC 3aHATH 6
KOHTPOJIbHbBIE paOOTHI 4
IIpodeccnonanbHO OpEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue 3
MPUKJIAJTHOT0 MOIYJIfA)
B T. U.:
TEOPETHYECKHUE 3aHATHS 4
IIPAKTUYECKUE 3aHATUS 4
IIpomexyTounas arrectauus (quddepeHIIMPOBAHHBIN 3a4eT) kk
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2.2. TemaTuyecKMi MJIAH M COAEPKAHUE U CIUTIIHHBI

HaunmenoBanue
pa3iesioB U TeM

Conep:kanue y4e6HOro Marepuaja (OCHOBHOE H PO(eCCHOHATBLHO OPHEHTHPOBAHHOE),
JIa00paTOpPHbIE U MPAKTHYECKHUE 3aHATHUS, IPUKJIATHON MOAYJIb

O0LéM
4acoB

dopmHpyeMble
KOMIIETCHIIUH

1

2

4

Coaep:xanue y4eOHOro MaTepuaJia

64

Paznen 1. Teopernyeckue 0CHOBbI XUMHH

16

Tema 1.1.
OcCHOBHEBIE
XUMHAYECKHUE ITOHATHUSA
U 3aKOHBI, CTPOCHHE
aTOMOB  XHMMHYECKHUX
9JIEMEHTOB

Coaep:xaHue y4eOHOro MaTepuaJia

1.Xumuueckuii 3jeMeHT. ATOM. Snpo aroma, H30TONBL. OJEKTPOHHas 000JI0YKa.
DHEpPreTU4YeCKue YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d- 31emeHThl. OcOOeHHOCTH
pacmpesieNieHus: 3JIeKTPOHOB MO OpOUTAIsIM B aToMaX 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
OnekTpoHHas KoHGuUTrypamnus aroMoB. OCHOBHBIC XUMUYECKHE 3aKOHBI

IlpakTH4YecKue 3aHATHSA

IIpakTuyeckasi padora Nel. «OCHOBHBIE KOJINYECTBEHHbIE 3AKOHbI B XMMHH M PACYeThI 110
YPABHEHHSIM XMMHMYECKHX peaKuuii».

OTHOocuTENbHBIE AaTOMHAsE U MOJIEKYJIsIpHasg macchl. MossipHas macca. KonnuecTBo BemiecTsa.
MaccoBast fons BeniecTBa. 3akoH ABoraapo. MomspHblii 00beM razoB. OTHoOcUTENbHAs
IIOTHOCTB Ta30B. PacueTsl mo YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ C MCITOJIb30BaHMEM MAacCOBOI
JI0JIM BElIeCTBa, 00beMa (HOpMaJibHbIE YCIOBUSI) I'a30B, KOJMYECTBA BELIECTBA

OK 01

Tema 1.2.
[Tepuoanueckuii 3aK0H
u [lepuoanueckas
CHUCTEMA XUMHUYECKUX
snementoB  JI. N
MeHnneneeBa, uX CBSI3b
c COBPEMEHHOMN
TeopHen CTpOEHUs
aTOMOB

Coaep:xanue yueOHOro MaTepuaJia

HpaKanecmle 3AHATHUSA

2.IIpakTnueckast padora Ne2. «M3ydyeHue mNepHOAMYECKHX 3aKOHOMEPHOCTeH M HX
B3aHMOCBSI3H €O CTPOCHHEM ATOMOB).

Ilepuoanueckas cucrema xumuueckux aeMeHToB JI.M1. MenneneeBa. CBsi3p nepuoaANYECKOTO
3akoHa U [lepnonnueckoll CHCTEMBI XUMUYECKHX AJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHHsI CBOWCTB XMMMYECKHX 3JEMEHTOB, 00pa3zyeMbIX HMHU
MIPOCTBIX M CJIOKHBIX BEIIECTB IO TpynnaM U nepuoaam llepuonnueckoi cucremsl. 3HaUEHUE
MEPUOANYECKOr0 3aKOHA U CUCTEMBI XMMHUYECKHX 31eMeHToB J[.M1. MeHnneneeBa B pa3BUTHH
HayKH.

VYCcTaHOBIIEHUE CBSI3U MEXAY CTPOECHHUEM aTOMOB XHMHUYECKUX 3JIEMEHTOB U NEPUOAMYECKUM
M3MEHEHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COCIMHEHHUI B COOTBETCTBUU C MOJOKEHUEM

OK 01
OK 02
IIK 3.1

3 O6paBOBaT€J'II)HaH Oopranmnsalus BipaB€ CaMOCTOATCIILHO OMPCACIIATDh MOCJIACA0OBATCIIbHOCTD U3YUCHUS pa3C€siOB U TEM, BXOJAAIINX B HUX, a TAKKC NEPCPACIPCACTIATL KOJIUICCTBO
4acoB i1 OCBOCHUA 06y‘IaIOIIII/IMI/ICH y‘I€6HOFO mMarepuajia, ¢ y4e€TOM JIOTUKU (l)OpMI/IpOBaHI/IH JAUCHUIUIMHAPHBIX PE3YyJIbTATOB, 06IIH/IX u HpO(l)eCCI/IOHaJ'ILHLIX KOMHGTGHHI/Iﬁ,
MEKIPEAMETHBIX CBsI3eH ¢ ApyruMu JuCuuIinHaMu O6HICO6pa3OBaTe.HLHOFO u O6III€HpO(1)eCCI/IOHaHLHOFO IUKJIOB y‘{e6HOFO mrana OIT CIIO.
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IIepnonnueckoi cucreMsl. Perienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUM Ha
XapaKTEePHU3alUI0 XUMUYECKUX JJIEeMEHTOB «MeTtamnyeckue / HeMeTaUTM4eCKUe CBOWCTBA
XUMUYECKUX DJIEMEHTOB B COOTBETCTBUM C HX JJICKTPOHHBIM CTPOCHHUEM U IOJIOKEHUEM B
MEpUOJINYECKOI cuctemMe xumudyeckux 3yemeHToB [I.1. MenneneeBa»

Tema 1.3. Coaeprxanue yueOHOro MaTepuaJia OK 01
Crpoenne  BemectBa | 3.CTpoeHue BemiecTBa. XUMHYECKasi CBsI3b. BHIbI XMMHUYECKOW CBSI3UW (KOBaJCHTHAs
u IPUPOJA | HENOJSPHAsL U IOJIIpHAsi, HOHHAsA, MeTajuinyeckas). MexaHn3mbl 00pa3oBaHUsl KOBAJIEHTHOU
XUMUYECKON  CBSI3H. | XHMHUUYECKOU CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN ). BogopoaHas cBsi3b. BalleHTHOCTS.
Msoroo0bpasue OnexTpooTpulaTesibHOCTh. CTeneHb OKucieHus. MIoHbI: KaTHOHBI M aHHOHBI
BEILIECTB IIpakTHYecKkne 3aHATHS
IIpakTnueckas padora Ne3. «CTpoeHne BemecTsa M NPUPOa XUMHYECKOM CBA3ZW».
JlemoHCTpanus Mofenell KPUCTAIUTMUECKUX DPELIETOK: HMOHHOM (XJIOpHJ HATpus), aTOMHOM
(rpaduT 1 anmaz), MOJEKYJSIPHOU (YTIICKUCIBIN ra3, HOJ), METALINYCCKON (HATPUi, MarHWiA,
Menb). Pemenne nmpakTuyeckux 3aJaHUil Ha COCTABIEHUE AIIEKTPOHHO-Tpadudeckux Gopmym
aneMeHTOB 1—4 nepuojoB
Tema 1.4. Coaepxkanue y4eOHOro MaTepuasa OK 01
Knaccudukanus, 4. Knaccudukanus HeopraHm4yeckux BemecTB. HoMeHKIIaTypa HEOPraHMYECKMX BELIECTB OK 02
u HOMEHKJIATypa | (OKCUAbI, TMIPOKCHUbI, KUCIOTHI, COJM). BemecrBa MOJEKYJISPHOTO M HEMOJEKYJSPHOTO
HEOPraHUYECKUX CTpoeHHUsl. ATperatHble cocTosiHUS BemlecTBa. Kpucraminyeckue u amopdHble BenecTBa. 3aKoH
BELIECTB MIOCTOSIHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTAIUIMYECKUX PELIETOK (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAsl, METAJUIMYECKasi). 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIIA KPUCTAIIIMYECKON PEIIETKH
IIpakTnyeckue 3aHATHSA
IIpakTnyeckas padora Ne4. «HomeHKIaTypa HEOPraHU4eCKUX BelIECTBY.
Pemenne mnpakTuyeckux 3aJaHui MO KiIaccH(UKAIMKM, HOMEHKJIAType W XHUMHUYECKUM
¢dbopMynaM HEOPraHWYECKHX BEIIECTB PA3IMYHBIX KJIAccOB (yrapHbIH Ta3, yrieKHCIbId ras,
aMMHaK, raieHasl U3BecTb, HerallleHasl U3BECTh, MUThEBAs COJla U JPYIHX): Ha3BaHMsI BEIIECTB
no mexayHaponHoi (MIOITAK) unu TpuBHambHONH HOMEHKJIAType M COCTaBlieHHE (OPMYIIbI
XUMHYECKHUX BEIIECTB, ONpeiesieHue MpUHaJIeKHOCTH K Kiaccy. Ilouck umHpopmanmu mo
Ha3BaHUAM, UACHTU(DHUKATOPAM, CTPYKTYpHBIM (opMynaM. AHAIN3 XUMUYECKOH nH(pOopMaIuy,
MOJIy4aeMOi M3 pa3HbIX HUCTOYHHMKOB (CpeAcTB MaccoBoi uHGpopMainuu, cetb MHTepHeT u
Jpyrue)
Tema 1.5. Coaep:xaHue y4eOHOro MaTepuaJia OK 01
Tyt XUMHYCCKUX |5 Xumudeckasa peakuusa. Kinaccupuxkanmusi XuMH4YeCcKMX peakluil B HEOPraHUYECKOU U
peaKuui OpraHUYecKON XHMMHH. 3aKOHBI COXPAaHEHMsI MACChl BEIIECTBA, COXPAHEHUS M IpEBpaICHUS
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OHCPIYU IIPpHU XUMHUYCCKUX PCAKIUAX. OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu (ypaBHeHI/ISI
OKHCJIICHHUA-BOCCTAHOBJICHUS, CTCIICHDb OKHCJIICHUA, OKHCIINTCIIb u BOCCTAaHOBHTCIIb,
OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHLIC PCAKIMU B IPHUPOAC, IMPOU3BOACTBCHHBLIX IMPOHCCCAX U
KHU3HCACATCIIBHOCTH OpFaHI/ISMOB)

Tema 1.6.
CKOpOCTh XUMHUYECKHUX
peakuuii. XUMHUYECKOE
paBHOBeECHE

Coaep:xanue y4eOHOro MaTepuaJia

6. CkopocThb peakuuu, ee 3aBUCHMOCTb 0T Pa3JIHYHBIX (PAKTOPOB: IPUPObI Pearupyroumx
BELIECTB, KOHIEHTPALMU PEarupyroliux BELIECTB, TEMIEPATypbl U IUIOLAAN PEAKIMOHHOM
noBepxHoCTU. TeruoBble 3P PEKThl XUMHUUECKUX PEAKLUI: 3K30- U 3HAOTEPMHUUECKUE PEAKIIHH.
OOpatumble peakiuu. XuUMUYecKoe paBHOBecue. DakTOphl, BIMSIOIIME HA COCTOSIHHE
XMMHUYECKOI0 paBHOBECHUS (KOHIIEHTPALMs pPEareHTOB WM NPOAYKTOB PEaKIMM, JaBJCHUE,
temneparypa). [lpunnun Jle [llatense

IlpakTH4YecKue 3aHATHSA

IIpakTnueckas padora NeS. «Biausinue pa3au4HbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM
peaknum».

Pemenne mnpakTHKO-OPUEHTHPOBAHHBIX 3aJaHWii Ha aHanmu3 (PaKTOpOB, BIHUSAIOMIMX HA
U3MEHEHHE CKOPOCTH XMMHMUYECKON peaKklMK. 3aBUCHMOCTb CKOPOCTH XUMUYECKOW peakLuu OT
IIPUCYTCTBUS KaTaJM3aTOpa Ha IPHUMEPE Pa3IOKEHUs NEPOKCHIA BOJOPOAA C IOMOILBIO
JUOKCHJAa Maprahia W KaTtajasel. PernieHue mNIpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMeHenne npuHnuna Jle-Illatense g HaXOXAEHUS HANPABICHUS CMEIICHUS PaBHOBECHS
XMMUYECKOH peaklMy U aHaIu3 (JaKTOPOB, BIUSIOUIMX HA CMEIIEHHEe XUMUYECKOTO PABHOBECHSI

OK 01
OK 02
K 3.1

Tema 1.7.

PactBOpHI, TeopHUst
BJIEKTPOJIUTHYECKON
JACCOLMAlU U HOHHBIN
oOMeH

Conepxanue y4eGHOro MaTepuajia

7. PacTtBopbl. Buabsl pacTBOpOB MO COAEPKAHUIO PACTBOPEHHOTO BEHIECTBA. PacTBOPUMOCTD.
[TonsiTie o mucHepcHBIX cucTeMax. VICTHHHBIE W KOJUIOMIHBIE PacTBOpBL. MaccoBasi 0Jis
BelecTBa B pacTBope. [loHaTue o BogopoaHoM mokasarene (pH) pactBopa. DnekTpoauTiHaeckas
nuccormanus. CHiIbHbBIE U clla0ble SJIEKTPOJIMTHI, HEAJICKTPOIUTHL. Peakiinu noHHOro oomMeHa

JlabopaTopHble 3aHATHS

8. JIaGopaTopHas padora Nel «IIpuroroB/jieHHe pacTBOPOB».

[Ipurorosnenne pacTBOpOB 3aJaHHOM MAacCOBOW JOJIEH PACTBOPEHHOI'O BEIIECTBA, IIPOBE/ICHHE
peakiuii HMOHHOTO OOMEHa, OIpe/ieleHue Cpelbl pPAcTBOPOB BEIIECTB C  IOMOIIbIO
YHHUBEPCAJILHOIO WHJAMKATOpa (KWCas, HEWTpaibHas, IIeJI04Has). 3aJaHus Ha COCTaBJIECHUE
HMOHHBIX peakuuid. PeleHne NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha PAacTBOPHI,
UCHOJIb3yEMbIE B OBITOBOM U MPOU3BOJCTBEHHON JEATENbHOCTH YEJI0BEKa

OK 01
OK 02
OK 04
OK 07
K 3.1

Pa3nea 2. Heoprannueckasi Xumust

10

Tema 2.1.

\ Conep:kanue y4eOHOIro MaTepuaJia

OK 01
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DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

9. Meranabl. Ilonoxenue MmetannoB B Ilepuoanueckoil cucTeMe XHMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHMs DJEKTPOHHBIX 000JI0YeK aTOMOB MeTauloB. OOmme ¢usnyeckue
cBoiicTBa MeTauioB. CriaBbl METAUIOB. DJIEKTPOXUMHYECKUM psJ] HaNpsHKEHUH METauIoB.
XHWMHYECKUE CBOMCTBA BAKHECHUIIINX METAUIOB (HATPHM, KA, KalIbI[Ui, MAarHUMA, aJTIOMHUHHMH,
IIUHK, XpOM, JKelle30, MeIb) M HMX coeauHeHuil. OOmue CcrnocoObl MOMY4YEeHUS METaJlIoB.
[IpuMeHeHHe MeTaIOB B OBITY U TEXHHKE

10. Hemertanusbl. [Tonoxenue HemeramwioB B [lepuonnyeckoil cucreMe XMMHUECKHUX DJIEMEHTOB
J.U. MenneneeBa U OCOOEHHOCTH CTPOEHHUS aTOMOB. DU3HUECKUE CBOWCTBA HEMETAJIOB.
AuoTpornust HeMeTa/uIoB (Ha pUMepe KHUCIOopoaa, cepbl, pocdopa u yriaepoaa). XuMHIECKHE
CBOWCTBA U IPUMEHEHUE BaKHEHIINX HEMETAIIOB (TalloreHoB, cephl, a30Ta, (pocdopa, yriepoaa
U KPEMHHS) U MX COCAMHEHUN (OKCUIOB, KHUCIOPOACOAEPX AIIUX KHCIOT, BOJOPOJIHBIX
coeauHenuil). IlpumMeHeHne BaKHEHIINX HEMETAJJIOB U MX COEAMHEHUH

11. XumMuyeckue CBOHCTBA OCHOBHBIX KJIaCCOB HECOPraHnveCKUuX BeEIIECTB (OKCI/II[OB,
TUAPOKCHUIOB, KHCIIOT, cojieil u ,Z[p) I'eneTnueckass CBS3b HCOPIraHNMYCCKUX BCIICCTB,
IMpUHAJIC)KAIIUX K Pa3IMYHBIM KilacCaM. 3aKOHOMCpHOCTI/I B HU3MCHCHUHM CBOMCTB IMPOCTBIX
BCIICCTB, BOOOPOAHBIX COG,Z[I/IHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

HpaKanecmle 3AHATHUSA

12. IlpakTtuyeckass padora Ne6. «PH3MKO-XHMHYECKHE CBOHCTBAa HEOPraHU4YeCKHX
BelecTBY.

CocraBiieHne ypaBHEHHUH XMMHMUYECKHX PpEaKIMM € ydYacTHEM TPOCTBIX M  CIOXKHBIX
HEOPraHNMYECKUX BEILECTB: METAUIOB M HEMETAJZIOB; OKCHUJOB METaNIOB, HEMETAJIOB H
aM(OTEPHBIX AJIEMEHTOB; HEOPIaHUYECKUX KUCIIOT, OCHOBaHUI M aM(pOTEPHBIX I'MJIPOKCUIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOINX UX CBOWCTBA.

Pacuérsl Macchl BemecTBa Uik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEILECTBA, MACCE UM
00BEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKLMU BELIECTB, pacy€Thl Macchl (00bEMa, KOIMUYECTBA
BEIIIECTBA) MPOJYKTOB PEAKLMH, €CIM OJHO M3 BELIECTB MMEET MpUMecH. PerieHue npakTHKo-
OPHEHTUPOBAHHBIX 3aJlaHUI Ha CBOWCTBA, COCTaB, MOJYYEHHE M O€30IIaCHOE MCIIOJIb30BaHME
BOKHEHUIIMX HEOPraHUYECKHUX BEIIECTB B OBITY U MPO(ECCHOHATBHOM NesITeIbHOCTH YeJIOBEeKa

OK 02
OK 04
K 3.1

Tema 2.2.

Conep:kanue y4eOHOIr0o MaTepuaJia

JlabGopaTopHble 3aHATUSA

OK 01
OK 02
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WNnentudukanus
HEOPraHHYECKUX
BEIIECTB

13. JIaGopaTopHasi paGora Ne2 «MaeHTn(pukanmus HeopraHn4yecKnx BemecTB».

Pemienue sxcnepuMeHTaNbHbBIX 33124 [0 XMMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJUIOB, 110
pacrno3HaBaHUI0 W TIOJYYEHUIO COEAMHEHHH METAJUIOB M HEMETaUIOB (B3aUMOJEHCTBUE
TMJIPOKCUA AJIFOMUHMS C PACTBOPAaMH KHUCJIOT U 1ienoueil,). Mnenrudukanus HeopraHndeckux
BEIIECTB C HCIOJb30BAHUEM HX (PU3UKO-XUMHUECKHX CBOICTB, XapaKTEPHBIX KauyeCTBEHHBIX
peakuuidi. KauecTBeHHble peakuuu Ha cyib(paT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KaTHOHbI
METAJIJIOB U KATHOH aMMOHUS

OK 04

KonTpoabnas pabdora

1 14. CBoiicTBa HeOPraHu4ecKux BeuecTs (110 pa3zaenam 1 - 2) 2
Paznen 3. TeopeTuueckue 0CHOBBI OPraHUYeCKOH XUMUM 4
Tema 3.1. Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01
Knaccugukanus, 15. IlpeameT opraHuYeckoil XMMHM: € BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHUE B TOIYYCHUHU
CTpOCHHE U |HOBBIX BEIIECTB U MarepuaioB. Teopusi CTpOeHHs] OPraHUYecKMX coeAnHeHMii A.M.
HOMEHKJIaTypa BytaepoBa, e€¢ ocHOBHbIe monoxeHUs. CTpyKTypHBIE (OPMYJIBI OPraHUYECKHX BEIIECTB.
OpraHM4YeCcKuX BEIeCTB |['omonorus, nsomepus. XUMHUYECKas CBSA3b B OPraHMYECKUX COCTUHEHUSX: KPaTHBIE CBS3H, G- U )
T-CBSI3U.
IIpencraBnenne o kiaccu(UKalUMU OpraHMYECKHX BemlecTB. HoMeHKIaTypa OpraHMYecKux
COeMHEHUI (CHCTeMaTH4YecKas)) W TPUBHAIbHBIC Ha3BaHMs BAKHEHIINX IpenCcTaBUTEICH
KJIACCOB OPraHMYECKHX BEUIECTB
IIpakTHyeckue 3aHATHSA
16. IlpakTnyeckas padora Ne7. «HomeHK1aTypa OpraHn4ecKnx BemecTB».
O3HakoMyieHHE ¢ oOpa3laMM OpraHM4ecKMX BEIIECTB W MaTepuajlaMM Ha HUX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJl ~ OpraHMYeCKMX  BEIIeCTB,  HaOJNIOJEHHME U ONHCaHHe
JEMOHCTPAIIMOHHBIX ONBITOB TI0 TPEBPAIICHUIO OpPTaHWYECKHX BEHIECTB IPH HAarpeBaHUHU )
(nnaBneHue, o0yrimBanue u ropeHue). CocTaBiIeHHE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dbopMynn OpraHMYECKMX BEIIECTB OTAEIBHBIX KJIAcCOB, HCIONB3YysS UX Ha3BaHHUS IO
CHCTEMaTU4YeCKOH M TPUBUAIBHOM HOMEHKJIAType (3TWJIEH, aleTWIeH, IIMIEepuH, (eHod,
dbopManbaeru, yKCycHas KHUCJIOTa, MIMIMH). PacueTsl mpocTeifimeit popMyiibl opraHu4ecKon
MOJICKYJIbI, HCXO/ISl M3 2JIEMEHTHOI'0 cocTaBa (B %)
Paznen 4. YriieBoaopoabl 10
Tema 4.1. Coaeprxanue y4eOHOro MaTepuasa 8 OK 01
VYraeBogopoasl u  uX|17. [IpeneibHble yriieBoA0POAbI (IKaHbI): COCTAB M CTPOEHHE, FOMOJIOTHYECKHH psil. MeTaH u OK 02
NPUPOJIHBIE MCTOYHHKH |3TaH: COCTAB, CTPOEHUE, PU3NUECKHE U XMMHUUECKHE CBOWCTBA (PEaKIMy 3aMEIleHHs U TopeHus),| 2 OK 04
IIK 3.1

TMOJIYUCHHUC U MPUMCHCHUC.
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18. HenpeaenbHbIe YrjieBOAOPO/AbI (AIKEHBI, AIKAIUCHbI, JIKUHBI).

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psifl. DTUJICH W MPOMMIIEH: COCTaB, CTPOEHHE,
(bu3nUecKre U XUMHYECKUE CBOMCTBA (PEAKINH TUAPUPOBAHMS, TAIIOTCHUPOBAHUS, THIPATAIIHH,
OKHCJICHHUS U TIOJIMMEPHU3alli1) TIOJTy4YeHHe U IPUMEHEHUE.

19. Aaxaaumensl: Oyrtaamen-1,3 m MetmwnOyramueH-1,3, XUMHUYECKOE CTPOEHHUE, CBOHCTBA
(peakuus nmonMMepHu3alum), MpUMeHeHHue (AJ11 CHHTE3a IPUPOTHOTO U CHHTETHYECKOT0 KaydyKa
U PE3UHBI).

AJIKHHBI: COCTaB U OCOOCHHOCTH CTpPOCHHS, TOMOJOTHYECKHH psad. AIETHIEH: COCTaB,
XUMHYECKOE CTpOeHHe, (HU3MYEeCKHe M XHUMHYECKHE CBOWCTBA (peaklud THUIPUPOBAHHS,
TaIOTEHUPOBAHUSA, TUOApATalldd TOPEHUs), T[OIy4eHHEe W  TMpPUMEHEHUE (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJII CBAPKH M PE3KH METAJLIOB)

20. ApomaTnyeckue yrieBoaopoabl (apeHsl). beH3o: u Tomyos: cocTaB, CTpOeHUE, PU3NUECKUe
Y XMMUYECKHE CBOMCTBA (peakLiy rajJoreHUpOBaHMs U HUTPOBAHU ), IOJyUYEHUE U IPUMEHEHHE.
TokcuyHOCTh apeHOB (BIUsSHME OEH30J1a HA OpraHu3M uernoBeka). ['eHeTnueckas CBSA3b MEXIY
YIJIEBOIOPOAAMHU, IPUHAIEKATUMU K Pa3InYHbIM KJIacCcaM.

IIpupoaHble HCTOYHUKH YTiIeBOA0PoAOB. [Iprupoanblii ra3 u nonyTHble HeTsHbIE ra3sl. HepTh
n e€ mpoucxoxiaeHue. CrocoObl nepepadOTKH HE(PTHU: MEpEeroHKa, KPEeKHUHI (TepMHUYECKH,
KaTaluTUdeckui), mnuponus. IIpoaykrsl mepepaboTku HepTH, HUX TPUMEHEHHE B
MIPOMBIIITIEHHOCTH

u B ObITy. KaMeHHBIH yrosib U MpOAYKTHI €ro nepepadoTKu

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBaA
YIJIEBOJOPOOB

Conepxanue y4eGHOro MaTepuajia

JlabopaTopHble 3aHATHS

21. Jlaboparopuasi padora Ne3 «CBoiicTBa yriieBo10POI0B».

TpuBuanpHas U MeXAyHApOAHAs HOMEHKIIATypa, XMMUUYECKHUE CBOMCTBA, CIIOCOOBI MOMyUYeHUs
yraeBofopoaoB. [lomydeHne JTHIIEHA W W3yYeHHE €ro CBOMCTB. MonenupoBaHUE MOJIEKYN U
XUMHYECKHUX TPEBpAIICHU YTIIEBOAOPOJIOB (Ha MpUMepe dTaHa, STUIICHA, alleTUIeHa U JIp.) |
TaJIOTeHOIPON3BOIHBIX

OK 02
OK 04

Pasnea 5. Kuciaopoaocoaep:kamue opraHudecKue coeIMHeHUus

14

Tema 5.1.
Crouptel. Genon

Conep:kaHue y4eOHOTr0 MaTepHuaJia

22. IlpenejbHble OHOATOMHBbIE CHHMPTHI (METAaHOJI U ATAHON): CTPOCHHE, (PU3UUECKHE U
XMMHMYECKHE CBOMCTBA (pEaklUU C aKTUBHBIMHM METaJllaMH, FaJoreHOBOAOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoaHsle cBsI3M MEXIy MosieKynaMu cnuproB. dusnonornyeckoe aeHcTBUE
METaHOJIa ¥ 3TaHOJIa Ha OpraHU3M Y€eJI0BEKa.

OK 01
OK 07
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MHoroaToMHble CIUPTHI (STHUJICHTIMKOIb U TIUIEPHH): CTPOCHUE, (PU3NYECKHE U XUMUYECKUE
CBOWCTBA (B3aMMOJEHCTBHE CO IICJIOYHBIMH MeTallaMHM, KauyeCTBEHHas peakuus Ha
MHOroaToMHble crnupThl). dusnonoruvyeckoe AeiicTBUE Ha OpraHu3M uenoBeka. [Ipumenenue
[JIALEPUHA U DTUJICHTIIUKOJIS.

®enon. CtpoeHre MOJIEKYNbl, (U3NUYECKHE U XUMHUECKHE cBoiicTBa (peHonma. TokcHUHOCTH
¢deHoa, ero puznonornyeckoe IeiicTeue Ha OpraHu3m yenoseka. Ilpumenenue gpenona

Tema 5.2.

ANLOETuan.
KapOoHOBBIE KHCITOTEHI.
CrnosxHble 3upsl

Coaep:xanue y4eOHOro MaTepuaJia

23. AnbaeruJbl U KeTOHbI ((popManbIeru, aleTaibAeri, alleToH): CTpoeHue, (U3nIecKue u
XMMHUYECKHE CBOMICTBa (pEeakIUM OKUCIEHUS U BOCCTAHOBJICHMS, Kau€CTBEHHBIE DPEAKIIUH),
MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpEeiIbHbIE KApOOHOBBIE KHMCJIOTHI (MypaBbHHAasi M YKCYCHas KHCIIOTBI):
cTpoeHHe, (U3MUECKHEe M XUMHUYECKHe CBoicTBa (0OlIMe CBONCTBA KHUCIOT, peaKuus
stepuukanyuu), moiayyeHue U mpuMmeHeHue. CrTeapuHOBas U OJEMHOBAas KHCIOTHI Kak
MIPEJICTAaBUTENH BBICIIUX KAPOOHOBBIX KUCIIOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIEE ACHCTBUE.

24. CaoxHble 3(pupbl KaK IPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOXKHBIX 3(UPOB.
Kupsbl. I'ngponus xxupos. [Ilpumenenue xupoB. bruonornyeckas posib ) KUpOB

OK 01
OK 02
OK 04

Tema 5.3.
Yriesoanl

Coaep:xanue yueOHOro MaTepuaJia

25. YraeBoabl: cOCTaB, KiIacCUPUKAILHS YTIIEBOAOB (MOHO-, U~ U TToyMcaxapuisl). [mroko3a —
MPOCTEHIIMIA MOHOCaXapHJ: OCOOCHHOCTH CTPOCHMS MOJIEKYIbI, (PU3UUYECKUE U XHUMHUYECKHE
CBOMCTBa TIIOKO3bI (B3aumojeicTBue ¢ ruapokcugoM menu (II), oxucineHnme amMMHuayHbBIM
pacTtBopoM okcujia cepedpa (1), BocctaHoBIeHHE, OpOXKEHUE TIIFOKO3bI), HAX0XK/IEHUE B IIPUPOJIE,
MIPUMEHEHHUE TJIIOKO3bl, OMOJIOTMYECKass poJib B KU3HEACSATENbHOCTH OpraHM3Ma YeJloBeKa.
dotocunTe3. PpyKTO3a KAaK U30MEP TITIOKO3BI.

26. Caxapo3a — NpeACTaBUTENIb AMCAXAPUI0B, THAPOJIN3 caxapo3bl, HAXOKJIECHUE B MPUPOJE U
pUMEHEHHE.

IMosmcaxapuapl: Kpaxmal M LEJUII0JI03a Kak MpUpOAHbIe nonuMepsl. CTpoeHHne Kpaxmaia U
LEJITI0NI03bI, PU3NUECKUE U XUMUYECKHE CBOMCTBA KpaxMaiia (THAPOIIN3, KaueCTBEHHAs peaKIys
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
Du3nKo-XUMHYECKHE
CBOMCTBA
KHCJIOPOJ0COIEPIKALIUX
OPraHU4YeCKHUX

Coaep:xanue yueOHOro MaTepuaJia

IIpakTuyeckue 3aHATHSA

27. IlpakTnuyeckass padora Ne8. «HomeHK/IaTypa KHCJI0POAOCOJEPKAIMX OPraHNYEeCKHX
CoeIHUHEHU .

OK 01
OK 02
OK 04
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COEIMHEHUN

TpuBuanpHas ¥ MEXIyHapoIHAs HOMEHKJIATypa, XUMHUYECKUE CBOWCTBA, CIIOCOOBI TOIYYECHUS
CIUPTOB U (PEHOJIOB, KAPOOHOBBIX KMCIOT U 3(UPOB, AIbAETUA0B U KETOHOB. COCTaBIIEHUE CXEM
peakuuii (B TOM 4YHUCJIE IO IPENJIOXKEHHBIM LENOYKaM IPEBpAIECHUI), XapaKTepU3YIOLIUX
XMMHMYECKHE CBOMCTBA KUCIOPOAOCOAEPKAUX OPraHMYECKUX COCIUHEHUN

28. IIpaktnueckas pabora Ne9. «Xumuyeckne u  ¢u3MUYecKHe CBOICTBa
KHCJIOPOJ0COIePKAIMX OPraHUu4eCKUX COeIHHEHUs».

[IpoBenenue, HAOMIOACHHWE M ONMHMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KaueCTBEHHbIC PEaKIMd OJHOATOMHBIX CHHPTOB (OKHcIeHue 3TaHoia okcuaom Mmemu (II)),
MHOT0aTOMHBIX CHHUPTOB (B3auMoOJeiicTBUe rnuepuHa ¢ ruapokcugom Meau (II)), anpaernnos
(oKuceHMe aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) wm  ruapokcumaom wmemau  (ID),
B3aMMOJICIICTBHE KpaxMaJla ¢ MOJIOM), M3YUYE€HHE CBOMCTB pacTBOpa YKCYCHOM KUCIIOTBI

Pa3znen 6. A3oTconepxanue opraHnyecKue coeIuHeHust 4
Tema 6.1. Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01
AMUHBIL. 29. AMMHBI: METUJIAMUH — IPOCTEUILINNA PEICTABUTENIb AMUHOB: COCTaB, XUMUUYECKOE CTPOCHHUE, OK 02
AMMHOKUCIIOTHI. (du3HUYeCcCKre U XUMUYICCKUE CBOMCTBA, HAXOXKCHHUE B IPUPOJIC. OK 04
benku AMHMHOKHCJIOTBI Kak aM(oTepHble opraHuueckue coequHeHus. DU3uUecKrne U XUMHYECKHE

CBOMCTBAa aMMHOKHUCIOT (Ha IpuMepe TINuiuHa). buojormueckoe 3Hau€HUE AMUHOKHCIIOT. 2

[TenTuae!.

Beakn xak npuponanbeie moauMepsl. [lepBuyHas, BToOpUYHas U TPETUYHAsE CTPYKTypa OENKOB.

XUMHUYEeCKHE CBOMCTBA OEIKOB: THAPOIU3, AEHATYpallvs, KaYeCTBEHHbIE peakluy Ha OeIKu

IIpakTHYecKHe 3aHATHS

30. IIpakTnyeckas padora Nel0. «CpoiicTBa a30TOCOAEPKAIMX OPraHUYECKHX

COeIMHEeHUI». 5

Ou3nyeckue W XUMUYECKHE CBOMCTBA aMUHOB (pEakIMU C KUCIOTAaMU U TOPEHHUS) H

aMUHOKHCIIOT (Ha mpuMepe rinunuHa). Habmonenne u onucanne J€MOHCTPAIIMOHHBIX OIBITOB:

JieHaTypanus OENKOB IMPU HATPEBAHHH, [IBETHBIC PEAKIIUU OCTIKOB
Pasnen 7. BEICOKOMOJIEKY /IS PHBIE COCAUHEHHUS 2
Tema 7.1. Conep:kaHue y4eOHOIr0 MaTepuaJia 2 OK 01
[InacTmaccel. IIpakTHyeckune 3aHATHSA 2 OK 02
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Kayuyku. BonokHa 31. IIpaktnueckas  pabora Nell. «CuHTe3, aHAJIN3 HW  KJIacCH(PUKANMA OK 04
BbICOKOMOJIEKYJISIPHBIX COeIMHEHNI» IIK 3.1
OCHOBHBIC TIOHATHUS XUMHH BBICOKOMOJICKYJISIDHBIX COCIMHEHHI: MOHOMEp, TOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEeHb IOJUMEpPHU3ALMH, CPEIHssI MOJIeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — [TOJIMMEPU3ALUs U ITOJIMKOHCHCALIMSL.
O3HakomiieHHe ¢ 0oOpa3laMy MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB:
IUTaCTMAcChl (MOJIMATUIICH, TOJIUIIPOIMICH, TTOJTMBUHIIXJIOPU, MOJUCTUPON); HATypaJIbHBIA U
CHUHTETHYECKUE Kayyyku (OyTaJMeHOBBIM, XJIOPONPEHOBBIH W HW3OMNPEHOBBINH); BOJIOKHA
(HaTypanpHbIE (XJIONOK, LIEPCTh, IIENK), MCKYCCTBEHHbIE (AQl€TaTHOE BOJIOKHO, BHUCKO03a),
CHUHTETHUYECKHUE (KallPOH U JIABCaH)
KonTposbnasi pa6ora .
) 32. CTpyKTypa M CBOIiCTBAa OPraHM4ecKuX BewecTs (1o pasaenam 3-7)
IIpodeccuonaIbHO OPHEHTHPOBAHHOE cOAep:KaHMe (CoAepKaHHe PUKJIATHOI0 MOKYJIS)
Pa3nes 8. Xumus B ObITY M IPOM3BOACTBECHHOM JeATEJbHOCTH Y€JI0BEKA OK 01
Tema 8.1. Cojaeprxkanue yueOHOIro MaTepuaJia OK 02
XnuMuyeckue 33. IlpaBuia DJKOJOTHYECKH 1eJecO00pPa3HOro moBeAeHHsT B ObITY M TPYAOBOH OK 04
TEXHOJIOTHUH AeAITeJIbHOCTH B IIENISIX COXPAaHEHHUs CBOETO 3JI0POBbS U OKPY’KaIOLIEH NPUPOIHON cpeibl, OK 07
B MIOBCEHEBHOM | ONTACHOCTh BO3/IEHCTBHSI HA JKUBbIE OPraHU3Mbl OPraHMYECKHX BEIIECTB OT/EIbHBIX KJIACCOB 1K 3.1

u  1mpodeccHoHATbHON
NESTENIbHOCTH YeIO0BeKa

(yrneBomopojibl, CIUPTHI, (PEHOJBI, XJIOPOPraHUYECKHUE MPOU3BOJIHBIC, ATBACTUIBI H JIp.),
MOKa3aTeNb NPeeabHO TOMYCTUMOW KOHIIEHTPALMU U €r0 UCIIOIb30BaHUE.

34. Pojib XUMHMH B 00€CTICUCHUH IKOJIOTHYECKOM, SJHEPTETHUECKOMN U MUIIEBON O€30MacHOCTH,
pa3BUTUM MEAMIIMHBI, CO3JaHHUH HOBBIX MaTepuayioB (B 3aBUCHMOCTH OT BHJA
po¢eCCUOHAIBHON IEATETLHOCTH ), HOBBIX HCTOYHUKOB SHEPTUH (ATHbTEPHATUBHBIC HCTOYHUKH
sHepruu). IloHsATHE O HAYYHBIX METOJAaX TIO3HAHUS BEIIECTB U XUMHUYECKUX DPEaKIIH.
[Ipencrasnenuss 06 OOIMIMX HAYYHBIX MPUHIIUAINAX MPOMBIIUICHHOTO TMOJYYEHUS BaKHEHIINX
BelIeCTB (Ha MpUMepax MPOU3BOJICTBA AMMHAKa, CEPHOU KUCIOTHI, METAHOMA).

XuMHsi W 3]I0pOBhE UETOBEKA: TpaBmia O€30MacHOT0 MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpemnapaToB, OBITOBOM XMMHH B MOBCEAHEBHON KH3HU

IIpakTnyeckue 3aHATHSA

35. IlpakTnueckass padora Nel2. «I[IpumeHeHHe XMMHYECKHMX BeleCTB M TEXHOJIOTMi €
yueToM Oyayuueii npogecCHOHAJIbHOMN 1eITeIbHOCTHY.

Pemenue Keﬁc-sa;[aq o TCeMaM: IMUUICBBIC MNPOAYKTBI, OCHOBBI PAlTUOHAIILHOTO IIHWTAaHUA,
BAKHEHIINE CTPOUTENbHbIE U  KOHCTPYKLHOHHBIE MaTepuajbl, CEIbCKOXO3IHCTBEHHOE
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MIPOM3BOJICTBO, KPACKH, CTEKJIO, KepaMHKa, MAaTepHallbl JJIs 3JIEKTPOHUKH, HAaHOMATEPHAIIbI,
TEKCTHJIbHBIC BOJIOKHA, WUCTOYHHKH JHEPTrUHM, OPraHUYECKUE W MHUHEpalbHbBIC YI00peHUs,
JICKAPCTBCHHBIC 1 KOCMETHUYCCKUC ITPCIIaparhkl, GBITOBaSI XUMHA, MaTCpraJIbl U3 UCKYCCTBCHHBIX
Y CHHTETHYECKUX BOJIOKOH.

36. 3ammra: IlpencraBneHue pe3yiabTaTOB peIICHUs Kelic-3a1ad B (popmMe MHHH-TOKIAna
(toryckaeTcst UCIOJIb30BaHUe rpad)MueCKUX M MIPE3CHTAIIMOHHBIX MAaTEPHAIIOB)

IIpoMe:kyTOUHasi aTTecTALMS N0 JUcuuIIMHe (1uddepeHunpoBaHHbBIN 3a9eT)

Bcero

72
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3. YCJIOBUSA PEAJIM3ALINUN IMPOI'PAMMBbI
OBIIEOEPA3OBATEJBHOM JUCIUATIINHBI
3.1. MaTrepuaJibHO-TEXHUYECKOE o0ecneuyeHne

Jlis peanu3anuy mporpaMMbl TUCITUTUIMHBI TOJDKHBI OBITH TIPEyCMOTPEHBI
CIIEYIOIINE CTIeUaIbHbIC MOMEIIECHUs: YIeOHbIN KaOMHET XUMHUU H/UIIN Y4eOHOM
XUMUYECKOH JTab0paTOpHH.

OddexkTuBHOCTH TpenojaBaHus  00I1e00pa30BaTEIbHON  TUCIUILIAHBI
«XuMHSD) 3aBUCUT OT HAJIMYHSI COOTBETCTBYIONIETO MaTEePHUATBHO-TEXHUYECKOTO
OCHAIICHHSI. DTO OOBSICHICTCS OCOOCHHOCTSIMU JAUCIUILUINHBI, B TIEPBYIO OUEPEb,
e€ DOKCINEPUMEHTAIBHBIM XapaKTepoM, IIUPOKUM CIIEKTPOM NPUMEHEHUS U
NPAaKTHYECKONW  3HAYMMOCThIO. PekoMeHayemMoe  MaTepualbHO-TEXHUYECKOE
oOecrieueHne KaOWHETa XUMHM U XUMHUYECKOM J1labopaTopuu  BKIIOYAET:
CHEIMATU3UPOBAHHYIO MEOEIb M CUCTEMBI XpaHEHUS], TEXHHUECKHUE U SJICKTPOHHBIC
cpeacTBa  OOyYeHHUs, JEMOHCTPAIMOHHBIE  Yy4EOHO-HATJIAJHBIE  MOCOOuS,
JEMOHCTpallMOHHOE 000pyA0BaHUE M MPHOOPHI, J1aOOPATOPHO-TEXHOJIOTUYECKOE
o0opynoBaHue, Ja0OpaTOPHYI0 XUMHYECKYIO TOCyay, Mojeiau (0ObeMHbIE U
IJIOCKUE), HaTypalibHble OOBEKTHl (KOJUICKIIMU, XHMHYECKHUE PEaKTHUBBI),

o0opynoBaHue 1a00PaHTCKOM.

Crnenmnanu3upoBaHHasi MebesIb M CUCTEMbI XPaHEeHH
1 | Cton naGopaTOpHBIM JeMOHCTPAIMOHHBIH (C 3aIIUTHBIM, XUMOCTOHKUM U TEPMOCTOMKHM
MMOKPBITHEM, PAKOBUHOM, IMOJIBOJIKOM M OTBEJICHUEM BOJbl, CAHTEXHUKOM,
IEKTPUUECKUMH PO3ETKaMH, aBTOMaTaMH aBapUMHOTO OTKJIIOUEHHsI TOKa)
2 | Cron nabopaTOpHBIN JEMOHCTPAIMOHHBIN C HAJICTPONKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKHM MOKPBITHEM)
3 | Cron yueHn4eckuil 1abopaTOpHbBIN, PEryIUpPyEMbIii IO BHICOTE (C 3alIUTHBIM,
XMMOCTOMKUM U TEPMOCTOMKHM MOKPBITHEM, PAKOBUHOM, OOPTUKOM 110 HApyKHOMY
Kpato, I0JIBOAKON U OTBEJIEHUEM BO/JIbl, U CAHTEXHUKOM )/CTON YyUEHUUECKUH,
peryaupyemsblil 1o BeICOTE (TPUOOPETAeTCs TOJBKO NMPH HATMYUH CIIELHATLHOTO
J1a00paTOPHOTO OCTPOBHOTO CTOJIA) (10 KOAUYUeCma8y 00yuarouuxcs)
4 | Ctyn yueHU4ecKUi (no konuuecmay o6yyaouuxcs,)
Oruerymurens
6 | Hocka kiaccHas/PenbcoBas cuctema ¢ KJIaCCHOW M MHTEPAaKTUBHOM T0CKOM
(mporpammHOe obecriedeHne, MPOeKTop, KPEIUIeHU! B KOMIUIEKTE)/MHTEPAKTUBHOM
MaHeJbIo (MpOorpaMMHOE 00ecIieuYeHNnEe B KOMILJIEKTE)
Cron ¢ simMKaMHu JJIsl XpaHEHUs/TYMOOH (pabouee mecmo npenodasamelis,)
Kpecno oducHoe (pabouee mecmo npenooasameris)
Jlocka npoOkoBasi/Jlocka MarHUTHO-MapKepHast
0 | Cucrema (yCTpONCTBO) JJIsl 3aTEMHEHUsSI OKOH

N

— |[\O |00 |

22



11

[IIkad BBITSKHOW TaHOPAaMHBIN

12 | lkad mns xpaHeHus: y4eOHBIX TOCOOUHT

13

Arnreuka yHUBepcaabHas JUIsl OKa3aHUsl IEPBOM MEIUIIMHCKOU ITOMOILH

TexHuuyeckne cpeacTBa

MHOropyHKIIMOHATBHOE YCTPOHCTBO/IPUHTEP

DN | —

HMHTepakTHBHBIN MPOrpaMMHO-aNTIapaTHRI KOMIUIEKC MOOMITbHBIN MIJIM CTAllMOHAPHBIN
(mporpammHOe obecriedeHune, MpoeKTop, KperieHne B KoMIuiekTe )/PenscoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOM JI0CKOI1 (ITporpaMMHOE oOecrieueHue, MpoeKTop, KperieHne
B KOMIUICKTE )/ HHTEPAKTUBHOM MaHENbI0 (IPOrpaMMHOE 00eCTIeYeHNEe B KOMIUICKTE)

[lepconanbHbIil KOMIBIOTEp C Nepudepreli/HoyTOYK (JUIEH3MOHHOE TPOrPaMMHOE
obecrnieueHne, 00pa3oBaTeIbHBI KOHTEHT M CHCTEMa 3aIUTHI OT BPEJOHOCHOM
nHpopMaInuu, MporpaMMHoe odecrieueHue i HudpoBoii 1aboparopuu, ¢
BO3MO)KHOCTBIO OHJIAHH-0IIPOCa)

DJIeKTPOHHBbIE CPeICTBA 00y4YeHMsI

DneKkTpoHHBIE cpeacTBa 00yueHus/MIHTepakTHBHBIC TOcOOMs/OHIalH-KYPCHI (10
paszoenam paboueii nPoSpPaAmMMbl)

JleMoHCTpalMOHHbIE Y4eOHO-HATJISIAHbIE TOCO0US

CrnoBapu, cipaBOYHUKH, SHIMKIIONEIUS (N0 XUMUYECKUM HAYKAM)

Kommiext IMOPTPCTOB BCIUMKUX XUMHUKOB

TTocoOus HATJISIHOM AKCIIO3ULIMHA

AW |—

[Iepuonnueckas cuctema xXumMudeckux 3jeMeHToB /.. Menneneesa

Cnennajn3upoBaHHasi MeOesib U CHCTeMbl XpPaHEHMs I XMMUYECKOii JiadopaTopun

JlabopaTopHbIii OCTPOBHOM CTOJ (IBYXCTOPOHHUH, C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITHEM, HAJICTOJIEM, C ITOACBETKON U ANEKTPUUECKUMU PO3ETKAMH,
I0/IBOJIKOM U OTBEEHUEM BOJIbl, U CAHTEXHUKOM)

Cryn 1a00paTOpHBIM, peryIUPYEMBIii 110 BBICOTE

Crout 1ab0opaTOpHBIN IEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKHAM U TEPMOCTONKAM
MMOKPBITUEM, PAKOBUHOM, ITOABOIKON U OTBEICHUEM BOJIbl, CAHTEXHUKOM,
AIEKTPUUYECKUMHU PO3ETKAMH, aBTOMATaMH aBapPUITHOTO OTKJIFOUEHHS TOKA)

Cron 1ab0opaTOpHBI 1EMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOH (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOUKUM MTOKPBITHEM )

Croui ¢ mMKamMu ISl XpaHeHUs/ TyMOoH

(o)

Kpecino oduchoe

~

Orserymurenb

JdeMoHcTpanMOHHOE 000pPY/I0BaHKME U MPUOOPHI I KA0MHeTA U JiadopaTopun

Becbl anekTponHblie ¢ USB-nepexoaHukoM

Cronuk MO AbEMHBIN

[lenTpudyra nemoHcTpanmoHHas

[IITaTuB IEMOHCTPAIIMOHHBIN

Anr[apaT JJIA TIPOBEACHHUSA XUMHUYCCKHUX peaKHI/Iﬁ

Arnmapar Kunna

OBIuoMeTp

['openka yHuBepcaibHast

O [0 [(QA[N|n |~ |W[N|—

[Tpubop i UILTFOCTPAIH 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKIIHI OT YCIOBUN
OKPYKaIoIIeH cpeibl

10 | HaGop st aeKTposin3a 1eMOHCTPAITMOHHBIN

11

[TpuGop JUIst OMBITOB MO XMMHUU C HNEKTPHUECKUM TOKOM (JIAOOPAaTOPHBIN)

12 | [Tpubop [uist OKUCICHMSI CIMPTA HaJl MEJIHBIM KaTaJlu3aToOpoM

13

HpI/I60p JJI TTIOJTYYCHU A TAJIONJOAJIKAHOB JICMOHCTpaI_II/IOHHHﬁ

14 | [Tpubop /uist MOoJIy4YeHHs pAaCTBOPHMBIX BEILIECTB B TBEPJIOM BHJIE

15

YcranoBka i1t pUIBTPOBAHUS O] BAKYYMOM
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16 | I[Tpubop [utst onpeieieHns COCTaBa BO3IyXa

17 | 'a30aHamu3aTop KMCI0POaa U TOKCHYHBIX Ta30B ¢ MM(POBOIN MHAMKAIIMEH TTOKa3aTeIeH

18 | ITpubop Juisi HIUTFOCTPAIMH 3aKOHA COXPAHCHHSI MACChI BEIIECTB

19 | YcraHoBKa JiJ1s1 MEPErOHKHU BEILIECTB

20 | bapomerp-anepout

21 | HaGop mis u3ydeHus BOJOPOIHOM SHEPTETHKH

22 | pH-MeTps1 (Donoanumenvroe sapuamusroe 0bopydosarue)
JIabopaTOpHO-TEeXHOJI0rH4ecKoe 000py/10BaHue VI Ka0MHeTa U JJadopaTopun

1 | [TpuGop [uist moy4eHHs TaJIONI0JIKAHOB U CIOXKHBIX 3(pUPOB J1abOpaTOpHbII

2 | KonbonarpeBarelb

3 | DieKTpoImIMTKa

4 | banst koMOMHUpPOBaHHAas JlabopaTopHas

S | Becsl i1 ChIIlyYuX MAaTepUaIOB

6 | IlpuGop y1st mOJTydYeHHs Ta30B

7 | CouproBka gabopaTtopHas

8 | MarnuTHas Memaika

9 | Muxkpockor 1iudpoBoi ¢ pyKOBOJCTBOM ITOJIH30BATENISI M IOCOOUEM JIJISl YUAIIIUXCS

10 | HabGop 111 YMCTKH ONTHKHU

11 | HaGop mocy /bl AJisi pEaKTHBOB

12 | HaGop mocyibl ¥ MPUHAIISKHOCTEH JIsl pa0OTHI C MAJIBIMHU KOJIMYSCTBAMHY BEIIESCTB

13 | Habop npuHaANIeKHOCTEH 1151 MOHTaKa MPOCTEHIINX MPUOOPOB MO XUMUU

14 | HaGop mocyibl ¥ IPUHAIISKHOCTEH U3 MpornmieHa (MUKPOJIa0opaToOpHs)

JlabopaTopHasi XuMHUYecKas MoCy/aa JJisi KAOUHeTa M JIa0opaTOpPUH

1 | KomMmiekT K00 1eMOHCTPAIIMOHHBIX

2 | Habop npoOoK pe3nHOBBIX

3 | Ilepexoa CTEKISIHHBIN

4 | Ilpobupka Bropna

5 | [Ipobupka nByXKOJEHHAs

6 | CoennHHUTEINb CTEKJISTHHBIN

7 | 3axuM BUHTOBOU

8 | 3axum Mopa

9 | lllma"r cUIMKOHOBBIM

10 | KoMIUJIEKT CTeKJIIHHOM MOCY/IbI Ha NUTH(}ax 1eMOHCTPAIIMOHHBII

11 | Mo3upytoniee ycTpoicTBO (MEXaHUUYECKOE)

12 | KoMmiekT u3zienuii u3 kepaMuku, papdopa u dasHca

13 | KoMmmuiekT jioxkek papdopoBbix

14 | KoMIIJIEeKT MEpHBIX KOJIO MaJIoro oobema

15 | KoMIJIeKT MepHBIX K010

16 | KoMIUIEKT MEPHBIX ITMJIMHAPOB MIACTHKOBBIX

17 | KOMIUJIEKT MEpHBIX IIMJIMHIPOB CTEKISTHHBIX

18 | KOoMIIJIEKT BOPOHOK CTEKJISIHHBIX

19 | KoMIJIeKT NumneTok

20 | KoMIJIEKT CTaKaHOB IJIACTHKOBBIX/CTEKIISTHHBIX

21 | KoMIJIEeKT CTaKaHOB XMMHUYECKHX MEPHBIX

22 | KOMIUJIEKT CTAaKaHUYMKOB JIJIsl B3BEILIMBAHMSI

23 | KOMIIIEKT CTyNOK C NECTUKAMHU

24 | HaGop mmatenei

25 | Habop nuHIIETOB

26 | HaGop uamek [letpu

27 | TpyOxka cTeknsHHas
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28 | Dkcukarop

29 | Yama kpucTajau3andoHHast

30 | umie! TUTENBHBIE

31 | bropetka

32 | IlpoGupka

33 | banka noJ1 peakTUBbI OJTUITUIICHOBAS

34 | banka 1moj peakTUBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIa C MPUTEPTOM MPOOKOMA

35 | Habop CKIISHOK JUIsl pACTBOPOB PEaKTHBOB

36 | Ilamouka cTEKIJITHHAS

37 | lltaTuB A 0poOUPOK

38 | KoMIiekT cpecTB 11l HHAMBUIYaJIbHOW 3alUThI

39 | KoMIJIEKT TEpMOMETPOB

40 | CymmibHasi HaHeNb 7151 OCYIbI

41 | ®unpTpoBangbHas Oymara/GuiabTpbl OYMaXKHBIE (OONOIHUMENbHOE BAPUATNUBHOE
obopyodosaniue)
Mopaenu (00beMHBIE M IUIOCKHE), HATYPAJibHbIe 00bEeKTHI (KOJLIEKIIMHA, XUHMUYeCKHe
PeaKTHBBI) VISl KAOMHETA U JIa00paToOpuu
KoMIuiekT Mojienel KpUCTAUTMUECKUX PelIeTOK
Mogenb MOJIEKYJIbI OeNKa
Habop 151 MogenupoBaHusi CTPOSHHUSI HEOPTaHUYECKUX BEIIECTB
Habop 11st MoenmupoBanHusi CTPOCHUS OPTaHMYECKHUX BEIICCTB
HaGop asist MOAETMPOBaHHS CTPOCHHUSI aTOMOB U MOJICKY I
Habop 115 MmoaenupoBaHusi 3JIEKTPOHHOTO CTPOCHHUSI aTOMOB
Kommekr kosuiekuuii
KOMIUIEKT XUMHUYECKUX PEaKTUBOB
O6opyaoBaHue J1a00PAHTCKON KaOMHeTa XUMUM
Croui ¢ smMKamMu 7151 XpaHeHUst/ TYMOOH
Kpecno oducnoe
CroJt 1a00paTOPHBIF MOCYHBIH
CymmunpHasi HaHeNb AJis TOCYAbI
[xad 11t XxpaHeHus: y4eOHbIX TOCOOMiA
Hlkad n1s XpaHeHHs] XUMHUUECKUX PEaKTHBOB
[xad mist XpaneHus 1a00PaTOPHOI MOCYABI/TIPUOOPOB
lkad BbITSKHON
JlaGopaHTCKUi CTON
Cryn 1a00opaTOpHBIi, peryJIMpyeMbIil 110 BBICOTE
DNeKTpUUECKUN aKBaIUCTHILISITOD
lkad cymuabHbIi
Pe3uHOBbIE MepUaTKH
KoMIuiexT epiieit 11st MbIThs J1aOOpaTOPHOU MOCY bl
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3.2. UndopMannoHHOe o0ecnevyeHne peajn3auu nNporpaMmmbl

Jist  peanmuzanuy  TPOTpaMMbl  TUCHUILIMHBI  OMOIMOTEUHBIN  (OH
oOpa3oBaTeIbLHON OpraHW3alMKM JOHKEH WMETh IICYaTHBIC W/WIU JJICKTPOHHBIS
y4eOHUKH U pa3pabOTaHHBIE B KOMIUIEKTE C HHMH ydeOHbIe mocoOus (mpu

HAJIMYMH), JOMYIICHHBIE K HMCIOJb30BAaHUIO TIPH pean3aliid 00pa30BaTeIbHBIX
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MporpaMM CpeaHero MpodhecCHOHAIIBHOTO 00pa30BaHUs, peaiu3yeMbIX Ha Oasze
OCHOBHOTr0 001€ero oopazosanus’.

[Ipu peammzaruu TPOrpaMMbl TUCHUTLIMHBI BO3MOXHO HCIIOJIB30BAHHE
AIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, MOMYIICHHBIX K HCIIOJB30BAHUIO MPHU
peanusanyy 00pa3oBaTENbHBIX IPOrPAMM CPEIHETO OOIIET0 00pa30BaHMS".

3.2.1. OcHOBHbIE UCTOYHUKH:

1. T'abpuensu, O. C. Xumus: 10 knacc: 6a30BbIil ypoBeHb: yueonuk / O. C.
[Nabpuensn, M. I'. OctpoymoB, C. A. CnagkoB. — 7-¢ u3a. — Mockaa:
[IpocBemenne, 2025. — 128 c. — ISBN 978-5-09-124953-8. — Tekcr:

AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc nudpoBoit odbpazoBarensHoi cpeast CI1O

PROFo06pa3oBanue:[caiit].—URL: _https://profspo.ru/books/149031

2. I'abpuensan, O. C. Xumus: 11 knacc: 6a30Bbiii ypoBeHb: yueOHuk / O. C.
[Nabpuensn, M. I'. OctpoymoB, C. A. CnagkoB. — 7-¢ u3a. — Mockaa:
[Ipoceemenne, 2025. — 130 c¢. — ISBN 978-5-09-127052-5. — Tekecr:
AJIEKTPOHHBIN // DNEeKTpOHHBIN pecypc 1udpoBoit oOpazoBarensHoil cpenbl CIIO

PROFo06pa3oBanue: [caiit].— URL: https://profspo.ru/books/152554

3.2.2. JIonmoJIHUTEJIbHbI€ HCTOYHUKMU:

1. Pymsutuc, I'. E. Xumusi: 6a30BbIii ypoBeHb: YUEOHUK JJIsl 00pa30BaTeIbHBIX
OpraHM3aluii, peaTu3yIonMX  o0Opa3oBaTelbHbIE  MPOTPAMMBI  CPEIHETO
npodeccuonanbHoro oopazosanus / I'. E. Pymzutuc, ®@. I'. ®enpaman. — 2-e uza.
— Mockga: IIpocsemenne, 2025. — 336 c. — [SBN 978-5-09-124954-5. — TekcT:
AIIEKTPOHHBIN // DIEKTPOHHBIA pecypc nudpoBoit odbpazoarenbHol cpeasl CIIO

PROFob6pazopanue: [caiit]. — URL: https://profspo.ru/books/149034

4 Ipuka3z MunuctepcTBa npocseienus Poccuiickoit @eepamuu ot 5 Hos6ps 2024 1. N 769 «O6 yTBepx IeHnr
(enepanbHOTO NEepeyuHs y4eOHMKOB, JOMYIIEHHBIX K UCIIOJIB30BaHUIO NP PEaIN3aliii UMEIOIINX
rOCYZapCTBEHHYIO aKKpEAUTAalMI0 00pa3oBaTeNIbHBIX IPOrpaMM Ha4aIbHOTO 0OIIEro, OCHOBHOTO OOIET0, CPETHETO
o01ero 06pa3oBaHus OPraHU3aIMSIMH, OCYIIECTBIISIOIIMMH 00pa30BaTEIbHYIO AEATEIBHOCTD, U YCTAHOBJICHUN
MPE/INIFHOTO CPOKa HUCIIOIb30BAaHMS UCKIIIOUEHHBIX YUeOHHKOB M Pa3padOTaHHBIX B KOMIIIEKTE ¢ HUMH y4eOHBIX
nocobuii» (B akTyanbHoi penakuny). Cchliika Ha yKa3aHHBIN NpHUKa3 akTyanbHa Ha 20.02.2025 r.

5 [Ipuka3 MunucTepcTsa ipocsemenus Poccuiickoit @eneparmu ot 18 mronst 2024 1. N 499 "O6 yTBepx)IeHAN
(hemepaspHOTO TIEPEYHS JEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB, MOITYIIEHHBIX K HCIIOIB30BAHUIO TIPH
peanu3anuy UMEIONINX TOCYAapCTBEHHYIO aKKpEIUTAINIO 00pa30BaTeNbHBIX IPOrPaMM HadaJIbHOTO 00IIero,
OCHOBHOTO O0IIIET0, CPETHEr0o 00IIero oopa3zoBanus» (B akTyasisHON pegaknun). CchlIka Ha yKa3aHHBIA MIPHUKa3
aktyasibHa Ha 20.02.2025 .
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4. KOHTPOJIb " OIEHKA PE3YJbTATOB OCBOEHUA
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

KoHTponb u oueHka pe3yJdbTaTOB OCBOEHHUSI 00I11e00pa3oBaTesbHON
JVCHUIUIMHBI PACKPBIBAIOTCS YEPE3 NUCLUIUIMHAPHBIE PE3YIbTAThI, HAIIPABIICHHbBIC
Ha (QopMHpOBaHUE OOIIUMX U MPOPECCHOHATBHBIX KOMIETEHIMHA MO paszaenam
U TEMaM COJIep KaHMs y4eOHOTo MaTepHaa.

Oo6masi/npodeccuonanbHast Pasnen/Tema Tun OLleHOHBIX
KOMIIeTeHIIUsl MeponpusTHil
OK 01. Beibupatb cioco0bl pernieHus Tema 1.1-1.7
3a/1a4 Mpo(PeCCHOHAILHON ACATEIHbHOCTH Tema 2.1, 2.2
IIPUMEHMUTEIBHO K Pa3IMuHbIM KOHTeKcTaM | Tema 3.1

Tema 4.1

Tema 5.1-5.4

Tema 6.1

Tema 7.1 TectupoBanue

Tema 8.1 YCTHBIN onpoc“
OK 02. Mcnons30BaTh COBpeMEHHbIE Tema 1.2, 1.4, ECI%IGHI/IC PaCaCTHBIX 3a/1a1
CpeJICTBA MOMCKA, AaHATN3A U 1.6,1.7 a0JIIOJICHAE 33 XONOM
MHTEpIpeTaliy nHOPMALUH, 1 Tema 2.1,2.2 BBITONIHEHHUS PAKTHKO-
MH(OPMALMOHHBIE TEXHOIOTUH JIJIs Tema 4.1, 4.2 OPUCHTHPOBAHHBIX 33/IaHAN
BBINOJIHEHUS 3a/1a4 PO eCCHOHATIbHON Tema 5.2-5.4 Ipencrasnenue
JEATENBHOCTH Tema 6.1 pe3yJIbTaTOB

Tema 7.1 MPAKTHYECKUX U

Tema 8.1 71ab0opaTOpHBIX pabOT
OK 04. Tora 1.7 [TpoBeneHnE XUMHYECKOTO

. IKCIEPUMEHTA

DddekTHBHO B3aUMOICHCTBOBATH U Tema 2.1,2.2 e —
paboTaTh B KOJUICKTHBE M KOMaH/Ie igxz 451;, 545 KOHTPOTEHELX

Tema 6:1 ' pabor 1o

Tema 7.1 pasjenaM JUCIUTUTHHBI

Tema 8.1 Orenka CaMOCTOSTENBHO
OK 07. CozmelicTBOBATh COXPAHEHHIO Tema 1.7 gZEEJ;:Z};}E;:;T:;E
OKpY’Karolien cpejpl, Tema 5.1

3a1a4 (c yuetom O e
pecypcocOepexeHnIo, MpUMEHTh 3Hanust | Tema 8.1 Aau (e y YAYH

npodeccnoHanbHOMI
00 M3MEHEHUU KJINMaTa, IPUHIUIIBI
NeSITEIbHOCTH )
OepeKIIMBOT0 MPOU3BOCTBA, 3P (HEKTUBHO .
o . Brinmonnenue 3aganuit
JICIICTBOBATh B YPE3BBIYANHBIX CHUTYAIUSIX o
MIPOMEKYTOTHOH
IIK 3.1 Co3xaBath u 00pabaTbiBaTh Tema 1.2
aTTecTaluu
nH(pOpPMaITMOHHBIE 00BEKTHI PA3IUMYHOTO BUAA | Tema 1.6
Tema 1.7
Tema 2.1
Tema 4.1
Tema 7.1
Tema 8.1
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