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1. OBIIASI XAPAKTEPUCTHUKA TIPUMEPHOH PABOYEH
IIPOI'PAMMBI OBIIIEOBPA3OBATEJBHON NTUCLHUIIIUHBI
«XHUMMUS»

1.1. MecTO0 IMCHMIVIMHBI B CTPYKType 00pa3oBaTelbHOH NMPOrpamMMbl
CI1O

O6meo6pasoBaTeJILHa5{ NUCHUIUIAHA «XUMHUAY» SBISIETCA 00s3aTENbHOMI

4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa30BaTeIbHOW MPOTPpaMMBI B

cootBeTcTBUU ¢ PI'OC CIIO nmo

(npogheccuu/cneyuanvrocmu)

[IpuknagHoii MoOIynb BKIOYaeT pazaen & «Xumus B ObITY H
MIPOU3BOJICTBEHHON JEATEIIBHOCTH YEJIOBEKa», KOTOPBIM peanu3yercs sl BCeX
npodeccuil/cCnenuaribHOCTe  METOJIOM — PEIIeHUsI  KEMCOB, CBSI3aHHBIX €
HKOJIOTUYECKON  0e30MacHOCThI0O M OIEHKOM MOCIEACTBUI  OBITOBOM |
MPOU3BOJICTBEHHON JIESITEIBHOCTH, COOTBETCTBYIOLIEH OTpacisaM Oyayiuen
po¢eCCUOHATIBHON JIEATEIbHOCTH 00yYarouXCsl.

1.2. Ileqtu 1 muIaHMpyeMble Pe3yJIbTAThI 0CBOCHHUS JUCHUILIUHbBI

1.2.1. Henn 1 32124 AUCHUILINHBI

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

- dbopMUpOBAaHHE CHCTEMBl XHMHYECKHX 3HAHWM KakK BaKHEHIICH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOM JIEXKaT
KITFOUEBbBIC TIOHTHS, PYHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKA
HAayKH, YCBOCHHE U TOHMMaHHWE CYIIHOCTH JIOCTYIHBIX  00O0OIICHUMN
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHHME C HCTOPUEH UX pa3BUTUS U
CTAHOBJICHUS,;

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

MCCTO B IIPHUPOJIEC, B Hp&KTH‘I@CKOﬁ 141 HOBCC,Z[HCBHOﬁ KHU3HH,



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

3amauyu TUCUMILIUHBI:

1)  cdhopmupoBarhb MMOHUMAaHUE 3aKOHOMEPHOCTEN MIPOTEKAHUS
XUMHUUYECKUX TPOLIECCOB U SIBICHUN B OKPYXKAIOIIEH cpelie, a TaKKe MX CBS3b C
LEJIOCTHON HAyYHOU KapTUHOM MUpa U APYTMMH €CTECTBEHHBIMU HAYKaMH;

2)  pa3BUTb YMEHHUS COCTABJSTH (POPMYNIBI HEOPTraHHYECKUX U
OpTraHUYECKUX BEIIECTB, YPABHECHUS] XUMHUUYECKUX PEAKIUM, OOBSCHATh UX CMBICT,
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
uHMOpPMAIIMI0O XUMHYECKOTO XapakTepa W3 pa3IudyHbIX HH()OPMAIMOHHBIX
HMCTOYHUKOB, BKJIIOYAsl YUEOHYIO JIUTEPATypy, HAyUHbIC MyOIUKAIIUU U UHTEPHET-
pecypch;

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
HAyKH U TEXHOJIOTHUH IS pa3BUTHS COIMAJIBLHOM M MPOW3BOACTBEHHOU cdep ¢
yMEHUEM TIPUBOIUTH MPUMEPHI UX IPUMEHEHUS B PA3IUUHBIX cPepax KU3HU.

1.2.2. Ilnanupyemblie pe3yJbTAaTbl OCBOCHHMS 0011e00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne ob1eoopa3zoBaTeIbHas JUCITUTUINHA « XUMUS) UMEET TIPH
dbopmupoanuu u pazsutun OK 01; OK 02; OK 04; OK 07 u I1K, npeacraBieHHbIX

B aktyanusupoBaHHbix OI'OC CIIO no npodeccun/crnennaibHOCTH.



Koa n
HAHMEHOBaHMHE
bopmupyembIx
KOMIIeTeHII U

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\/’I 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,

JAucuMmimHapHblie 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. BrajgeHUE CUCTEMOM XHUMHWYECKMX 3HAHMM, KOTOpas
BKJIFOYACT:  OCHOBOIIOJIATAIONINE  TOHATUS  (XMMUYECKUU
JJIEMEHT, aTOM, OJJIEKTpPOHHass o0oJouka aroma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, BaJIECHTHOCTD,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA 00BEM, yTIepOaAHbIN
ckener, GYyHKIMOHANbHAs TpyMNa, paaukal, H30Mepus,
W30MEpbI, TOMOJIOTUYECKHI pPsJl, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHUCTIOPOJI- M a30TCOJEpIKAIINe COCTUHEHUS, OMOIOTHYECKH
aKTUBHBIC BelIecTBa (YIJIEBOMBI, JKHUPBI, OEIKH), MOHOMED,
MOJUMEpP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCTMHECHUS, KPUCTAITMYECKAsT PEIIeTKa, TUIIBI XUMHYECKHUX

peakuui (OKHCITHTEIIHO-BOCCTAHOBUTEIbHBIC, 9K30-U
SHJOTEPMHUUYECKHE, pEaKIMd HWOHHOTO OOMEHa), pacTBOD,
INEKTPOJIUTHI, HEDIIEKTPOIUTHI, INMEKTPOIUTUYECKAS
JUCCOIMAITUS,  OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh

! O6une pe3ynbTaThl OCYIIECTBIIAOTCS B COOTBETCTBUHU C JIMYHOCTHBIMU U MeTanpeaMeTHbiMu pesyibratamu ®TOC COO (Tlpukas Munro6prayku Poccun ot 17.05.2012 Ne 413
(penmaxnus ot 27.12.2023 1.), B popMHpPOBaHHU KOTOPHIX y4acTBYeT 0011e00pa3zoBaTebHas JUCLIUIIIIMHA.

2 JlucuMIITMHAPHBIE PE3YJIBTAThI OCYLIECTBISIOTCS B COOTBETCTBHY C TPEOOBAHUAMHU K IPEIMETHBIM pe3yJibTataM Ga3osoro yposas (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 HCCJIeA0BaTEIbCKHE TeHCTBHS:

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 S3bIK
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 BBIABISTH 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
MPECTaBICHUSIMH 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 M3BeCTb, HeralleHas
U3BECThb, NHUTHhEBAas COJa M JAPYTUX), COCTaBIATH (DOPMYIIbI
HEOPraHWYECKUX M OpPraHMYECKHUX BELIECTB, YPaBHEHMS
XUMHYECKUX pPEaKIHi, OOBACHATH UX CMBICI; MOJITBEPKIATh
XapakTepHbIe XUMHUYECKHE CBOIICTBa BELIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U 3alUCSIMU ypaBHEHUI
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 MHUPOBO33PEHUS,
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 U 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 PEaAKIIMU
MOHHOTO OOMEHa, OMNpeAeNsTh Cpeay BOJIHBIX pPACTBOPOB,
KaueCTBEHHBbIC PEaKIMu Ha Cynbdar-, KapOoHAT- U XJIOPU-
AQHWOHBI, Ha KAaTHOH aMMOHHS, peliaTh 3KCIEPUMEHTAIbHBIE
3aaauu no teMam "Metamisl" u "Hemeramisl") B COOTBETCTBUU
C TpaBWJIaMH TEXHUKHA OE30MAaCHOCTH TIPH 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 pe3ylIbTaThl 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 OEJNKOB; MPOBOJIUTH pPEAKIUU
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 TpaBWJIaMH TEXHUKHA OE30MaCHOCTH TIPU OOpAIeHUH C
BEIIECTBAMH U JTAOOPATOPHBIM 000PYIOBaHHUEM; MPEACTABIATH
pe3yapTaThl XMMHUYECKOTO JKCIepuMeHTa B (opme 3ammcu
YpaBHEHUN COOTBETCTBYIONIMX peakuuid u (QOopMyIHUpOBaThH
BBIBOJIbI HA OCHOBE ITHX PE3YIbTATOB.




— pa3BUBaTh CHOCOOHOCTh TMOHMMATh MHUpP C IO3UIUU
JIPyroro 4ejioBeKa.

OK 07. JInyHOCTHBIE Pe3yJIbTAThI JOJIKHBI 0OTPaKaTh B YacTu: | lucuunianHapHbie (MpeaMeTHbIE) Pe3yJabTAThI U JAOJIKHBI
CopeiicTBOBaTh IKOJIOTNYeCKOr0 BOCIIMTAHMSA: 0TPaXKaTh:
COXpaHEHUIO — chopMupoBaHHOCTL  dKomorudeckoi  KyaeTypsl, | IIPO 01. chopMupoBaHHOCTH NpPEACTABICHUM: O XUMHYECKON
OKpPY’Karollleu cpeapl, [IOHMMAHHUE BIIMAHUS  COLMAIBHO-DKOHOMUYECKUX | COCTABIISIIOIIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa, DPOJIH
pecypcocOepexeHuto, IPOLECCOB HA COCTOSIHUE IPHUPOAHON M COLMANLHON | XMMHM B IIO3HAHUM SIBICHHH INpUPOIbl, B (HOPMUPOBAHHU
MIPUMEHSITh 3HaHUSI 00 cpensl, OCO3HaHWE  TIJI00AIBLHOr0  XapakTepa | MBIIUIEHHS M KyJbTypbl JIMYHOCTH, €€ (yHKIHMOHAJIBbHON
W3MEHEHUH KJIMMaTta, 9KOJIOTUYECKUX MPOo0dIIeM; IPaMOTHOCTH, HEOOXOIUMOM AJIs peLIeHMs] TPAKTUUYECKUX 3a7a4
IIPUHIHAIIBI — IUIAaHUPOBAaHUE U  OCYIIECTBICHUE HeﬁCTBHﬁ B | U DJKOJOTHYECCKHU 000OCHOBAaHHOIO OTHOIIEHUS K CBOCMY
OepexKIMBOro OKpYXaloIllell Ccpele Ha OCHOBE 3HAHUA LeJIeH 3JI0pOBBIO U IPUPOJHOM CPELIE;
IIpOU3BOJCTBA, YCTOﬁqHBOFO pa3BUTUS YEIIOBEYECCTBA, IIP6 10. C(i)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIOI[8.TL IIpaBuIa
3P PEKTHBHO —  aKTHBHOC HEIPUATHE ICHCTBUI, IPUHOCAIMX Bper | YKOTOTHYECKHU LENeCO00Pa3HOro MOBEACHHS B OBITY M TPYI0BOH
JeiCTBOBATH B OKpY’KaroIlen cpeje; JEATEIbHOCTH B LEJIAX COXPAHEHUS CBOEro 3J0pOBbS U
YpE3BBIYANHBIX —  yMeHue [[POTHO3MPOBATH He6naronpusTHple | OKPYKAIOMEH NPUPOJHOH  CPeibl;  yYHTHIBATH  ONACHOCTH
CUTYaIUsAX OKOJNOTHHECKHE  TOCIE/CTBUA  MpepUHuMaeMpix | BOSACHCTBHS Ha JKMBbIE OPraHH3Mbl OMPEENEHHBIX BELIECTB,
JIEHCTBH, IPENOTBPALLATD UX. IIOHMMass CMBICI  IIOKa3aTens MPEeAesIbHOW  JIOIyCTUMOM
MeTanpeaMeTHbIe Pe3yJabTaThl A0JKHBI 0TPAKATH: KOHICHTPAIMH.
Osnapnenue YHHBEPCAJIbHBIMH Y4eOHBIMHU
NMO3HABATEJbHBIMHU JeliCTBUAMM:
B) padora ¢ nHgopmanmeii:
— WCMOJB30BaTh  CpeACTBA  WHGOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX ~ TEXHOJOTUH B  PEHICHUH
KOTHUTUBHBIX, KOMMYHHKATHBHBIX "
OpTaHU3AIMOHHBIX 33/1a4 C COOJII0ICHHEM TPEOOBaHMI
OPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, THUTHEHBHI,
pecypcocOepexeHus, MPaBOBbIX U ATUYECKUX HOPM,
HOPM HH(OpPMAIIMOHHON 0€301aCHOCTH.
IK:...

3 VkaswBatorcss 11K, s1eMeHTHI KOTOPHIX (DOPMHPYET NPHMKIAAHOM MOAylb (IPO(EecCHOHAILHO OPUEHTHPOBAHHOE cojepskaHue) B coorsercTBuu ¢ OI'OC peanusyemoil
npodeccun/cnenuansaoctu CIIO.
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJIBHON
JAUCHUITIVIMHBI «XUMMWS»

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.:
TEOPETHUUECKHUE 3aHATHS 36
MPaKTUYECKUE 3aHATUS 18
1abopaTopHbIC 3aHATH 6
KOHTPOJIbHbBIE paOOTHI 4
IIpodeccnonanbHO OpEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue 3
NPHUKJIATHOr0 MOLyJIs)
BT. U..
TEOPETHUYECKUE 3aHATHS 4
MPAKTUYECKUE 3AHATUSA 4
IpomexyTounas arrectanus (1udpepeHIMpOBaHHBIN 3a4eT)’ wk

4 TIpodeccHOHANBLHO OPHEHTHPOBAHHOE COJEPKAHME MOYKET OBITh pACIpPENENeHO 110 pasjenaM (TeMaM) W
CKOHIICHTPUPOBAHO B pa3zfesne [IpukinaaHoi Moayb.

> ®opMa NPOMEKYTOUHON aTTECTALIUM M KOJIMYECTBO YaCOB, OTBOJAUMBIX HA €€ IPOBEIEHHUE, PETIAMEHTUPYIOTCS
yueOnbsM mianoM OIT CITO
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2.2. TemaTuyecKkni IJIAH M COAEPKAHUE U CITUTIIHHbBI

HaunmenoBanue
pa3iesioB U TeM

Conep:kanue y4e6HOro Marepuaja (OCHOBHOE H PO(eCCHOHATBLHO OPHEHTHPOBAHHOE),
JIa0opaTOpPHbIE U MPAKTHYECKUE 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

XuMudeckuit aneMeHT. AToM. SIpo aToMa, H30TOMBL. DJIEKTPOHHAs 000JI0UKa. DHEPreTUYECKHEe
YPOBHH, TOJYPOBHU. ATOMHBIE OpOUTAINH, S-, p-, d- 371eMeHTbl. OCOOCHHOCTU pacIpeaeIICHUs
AJNIEKTPOHOB MO OpPOUTANSAM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS
KoH(uryparms atroMoB. OCHOBHBIE XUMUYECKUE 3aKOHBI

IlpakTH4YecKue 3aHATHSA

IIpaktuyeckass pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbl B XUMHUHU U PACYETHI IO
YPAaBHEHUSAM XUMUYECKUX PEAKLUI.

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
CUCTeMa XUMHUYECKHX
snementoB  JI. N
MeHnneneeBa, uX CBSI3b

c COBPEMEHHOMN
TeopHen CTpOEHUs
aTOMOB

Coaep:xanue yueOHOro MaTepuaJia

HpaKanecmle 3AHATHUSA

ITpakTryeckas pabora Ne2. «M3ydyeHue nepruoandeckux 3aKOHOMEPHOCTEN M UX B3aUMOCBSI3H CO
CTPOCHHEM aTOMOBY.

Ilepuoanueckas cucrema xumuueckux aeMeHToB JI.M1. MenneneeBa. CBsi3p NepuoOANYECKOTO
3akoHa U [lepnonnueckoll CHCTEMBI XUMUYECKHX AJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHHsI CBOWCTB XMMMYECKHX 3JEMEHTOB, 00pa3zyeMbIX HMHU
MIPOCTBIX M CJIOKHBIX BEIIECTB IO TpynnaMm u nepuoaam llepuonnueckoi cucremsl. 3HaUEHUE
[IEPUOJAMYECKOr0 3aKOHA M CUCTEMBI XMMHUYeCKUX 3ieMeHTOB .M. Menneneesa B pa3BUTHH
HayKH.

OK 01
OK 02
K’ ...

¢ O6pazoBartesbHas OpraHu3alyus BIPABE CAMOCTOSTENLHO ONPEAENATH TIOCIIEN0BATENLHOCTL H3yYEHHS PA3/IENOB U TEM, BXOIALIMX B HUX, & TAKXKE NEPEPACTIPEAEIAT KOJIUUECTBO
YacoB JIsl OCBOCHUsI 00y4alonMMucs y4eOHOTro MaTepuaa, ¢ y4eToM JIOTUKH (JOpMHUPOBaHMS AUCHUILUTHHAPHBIX PE3YJIBTaTOB, OOLIMX U MPO(PECCHOHATIBHBIX KOMIICTEHIINH,

MEXIPEIMETHBIX CBSI3€H C IPYTHMMHU JUCHUIIIMHAMH 00111e00pa3oBaTesI-HOTO U obienpodeccruoHansHoro nukinos yueoHoro mwiada OIT CIIO.
7 VkaswiBatores [1K, 37€MEHTBI KOTOPHIX (GOPMUPYET NPUKIAAHOU MOIYIb (MPO(ECCHOHATLHO OPHEHTUPOBAHHOE cozepxkanue) B cootBerctBur ¢ ®T'OC CIIO peanusyemoit
npodeccun/cnenuansuoctu CI1IO
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VYcraHoBIEHUE CBS3UM MEXKIY CTPOCHHEM aTOMOB XMUMHYECKHX 3JIEMEHTOB M MEPUOIUYECKUM
H3MEHEHHEM CBOMCTB XUMHUYECKUX JIEMEHTOB M UX COCIMHEHHI B COOTBETCTBHH C MOJIOKECHHUEM
IIepnonnueckoi cucreMsl. Perienue npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUM Ha
XapaKTEePHU3alUI0 XUMUYECKUX JJIEMEHTOB «MeTajumnueckue / HeMeTaUTMYeCKHe CBOWCTBA
XUMUYECKUX HJIEMEHTOB B COOTBETCTBUM C UX JJICKTPOHHBIM CTPOCHHUEM U IOJIOKEHUEM B
MEepUOINYECKOIN cucTeMe XumMudeckux 3semMeHToB .M. MeHeneeBay

Tema 1.3.

CrtpoeHue  BelecTBa
u npuposaa
XHUMHUYECKOH  CBSI3H.
MHuoroob6pasue
BCIIIECTB

Coaep:xanue y4eOHOro MaTepuaJia

CrtpoeHnue BeniecTBa. XuMu4eckast CBsi3b. BUbl XUMUUECKO CBsI3U (KOBaJIGHTHAS! HEMOJSIpHAS
W TIOJIIpHAs, MOHHAs, MeTaJuTHUecKasi). MexaHn3mbl 00pa3oBaHMs KOBAICHTHON XWMHUYECKOM
cBs3n (OOMEHHBI ¥  JOHOPHO-aKUenTopHbIH). Bogoponnas cBsi3b. BaneHTHOCTD.
DneKkTpooTpuiaTeabHOCTh. CTeneHp okucieHus. oHbl: KAaTHOHBI U aHUOHBI

IlpakTH4YecKue 3aHATHSA

[IpakTuueckas padora Ne3. «CtpoeHue BelecTBa U MpUpoia XUMUUECKOH CBSI3N».
JleMoHCTpanuss MoJeliell KpUCTAIUIMYECKUX PELIETOK: MOHHOW (XJIOpUJ HATpus), aTOMHOM
(rpaduT 1 anmaz), MOJEKYJSIPHOU (YTICKUCIIBIN ra3, HOJ), METALINYCCKON (HATPUi, MarHWiA,
Menb). PenieHre mpakTHyeckux 3aaHui Ha COCTaBJIEHHE AJIEKTPOHHO-TpaduuecKux (Gopmy
aneMeHToB 1—4 neprojoB

OK 01

Tema 1.4.
Knaccudpukanus,

u HOMEHKJIATypa
HCOPTaHNUYCCKUX
BELIECTB

Coaep:xanue yueOHOro MaTepuaJia

Knaccudukanusa HeopraHmdeckux BemlecTB. HoMeHKkIaTypa HEOpPraHMYECKHX BEIIECTB
(oxcuAbl, THIPOKCHBI, KUCIOTHI, CONM). BelecTBa MOJEKYJISPHOTO M HEMOJEKYJSPHOTO
CTpoeHHMsl. ATperatHble cocTosiHUS BeniecTBa. Kpucraminyueckue u amopdHble BelecTBa. 3aKoH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTAIUIMYECKUX PELIETOK (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAsl, METAJUIMYECKasi). 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIIA KPUCTAIIIMYECKON PEIIETKH

IIpakTnyeckue 3aHATHS

[TpakTruyeckas padora Ne4. «HomeHKI1aTypa HEOPraHUUYECKUX BEIIECTBY.

Pemenne mnpakTuyeckux 3aJaHui MO KiIaccH(UKAIMM, HOMEHKJIAType W XHUMHUYECKUM
¢dopMynaM HEOPraHWYECKHX BEIIECTB PA3IMYHBIX KJIaccoB (yrapHbIH Tra3, yIieKHCIbIA ras,
aMMHaK, raieHasl U3BecTb, HerallleHasl U3BECTh, MUThEBAs COJlAa U JPYIHX): Ha3BaHMsI BEIIECTB
no mexayHaponHoi (MIOITAK) unu TpuBHambHONH HOMEHKIIATYpe M COCTaBlieHHE (OPMYIIbI
XUMHYECKHUX BEIIECTB, ONpeiesieHue MpUHAJIeKHOCTH K Kiaccy. Ilouck umHpopmanuu mo
Ha3BaHUAM, UACHTU(DHUKATOPAM, CTPYKTYpHBIM (opMyIaM. AHAIN3 XUMUYECKOH nHpopMaIuy,
MOJTy4aeMOW M3 Pa3HbIX HMCTOYHHKOB (CpeICTB MaccoBoi WH(opmaiuu, cetbh WMHTEpHET u

Jipyrue)

OK 01
OK 02

Tema 1.5.

Conep:kanue y4eOHOIro MaTepuaJa

OK 01
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Tunsl XUMHUUECKUX
peakuuii

Xumuueckass peakius. Knaccudukanuss XUMHUECKHMX pEaKUMd B HEOPraHUYECKOW U
OPraHMYECKOM XUMHUH. 3aKOHBI COXPAHEHHMS MAacChl BELIECTBA, COXPAHEHMs U IPEBpAILCHUS
SHEPrUM IPU XUMHUYECKUX peakluusxX. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU (YPaBHEHUS
OKHUCJICHUSA-BOCCTAHOBJICHHSI,  CTEIIEHb  OKUCIICHHSA, OKHUCIMTEIb U  BOCCTAHOBUTEID,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKLUU B IPUPOJE, IPOU3BOACTBEHHBIX IIpoLlECCaX U
AKHU3HEIeTeIbHOCTH OPraHU3MOB)

Tema 1.6.
CKOpOCTh XUMHUYECKHUX
peakuuii. XuUMHUYECKOe
paBHOBeECHE

Coaep:xanue y4eOHOro MaTepuaJia

CKOpOCTh peaklMu, €€ 3aBUCHUMOCTb OT Da3JIMYHBIX (PAKTOPOB: MPHUPOJBI PEarupyroNuxX
BELIECTB, KOHIEHTPALMU pPEarupyroliux BELIECTB, TEMIEPATyphl U IUIOLAAM PEAKIMOHHOM
noBepxHocTU. TerioBble 3P PEKTh XUMUUECKUX PEAKLUI: 3K30- U SHAOTEPMHUUECKUE PEAKIIHH.
OOpatumble peakiuu. XuUMUYecKoe paBHOBecue. DakTOphl, BIMSIOLNIME HA COCTOSIHHUE
XMMHUYECKOI0 paBHOBECHUS (KOHIIEHTPAlLlMsl peareéHTOB WM NPOIYKTOB PEaKIMM, JaBJCHUE,
temneparypa). [lpunnun Jle [llatense

IlpakTH4YecKue 3aHATHSA

[Ipaktuueckass pabora Ne5. «BnusHue pa3iauuHbIX (PAKTOPOB Ha CKOPOCTb XHMHUYECKOU
peakum».

Pemenune npakTUKO-OpUEHTHUPOBAHHBIX 33JaHMM Ha aHanu3 (AKTOpOB, BIMSAIOIIMX Ha
U3MEHEHHE CKOPOCTH XMMHMUYECKOHN peaKklMK. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW peaKkLUu OT
IIPUCYTCTBUS KaTaJM3aTOpa Ha IPHUMEPE Pa3IOKEHUs NEPOKCHIA BOIOPOAA C IOMOILBIO
JUOKCHJa Mapraiia W KaTtajasel. PernieHue mNIpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMeHenne npuHnuna Jle-Illatense g HaXOXAEHUS HANPABICHUS CMEIICHUS PaBHOBECHS
XMMUYECKOH peaklMy U aHaIu3 (PaKTOPOB, BIUSIOUIMX HA CMEIIEHHEe XUMUYECKOTO PABHOBECHSI

OK 01
OK 02
IIK...

Tema 1.7.

PacTBOpHI, Teopust
BIIEKTPOJIUTHYECKON
JACCOLMAlU U HOHHBIN
oOMeH

Conepxanue y4eGHOro MaTepuaja

PactBopel. Buabsl pacTBOpoB MO COAEpPX AHUIO PACTBOPEHHOTO BellecTBa. PacTBOPUMOCTD.
[TonsaTe o muMcCHepcHBIX cucTeMax. VICTHHHBIE W KOJUIOMAHBIC PAacTBOPBL. MaccoBasi OISt
BelecTBa B pacTBope. [lonaTue o BogopoaHoM mokasarene (pH) pactBopa. DnekTpoauTHdeckas
nuccoranus. CHiIbHBIE U clIa0ble SJIEKTPOJIMTHI, HEAJICKTPOIUTHL. Peakiinu noHHoro oomMeHa

JlabopaTopHble 3aHATHS

JIaGoparophas pabota Nel «IIpuroroBneHnue pacTBOpPOB».

[IpuroroBnenne pacTBOpOB 3aJaHHON MacCOBOW JOJIEW PACTBOPEHHOI'O BEIECTBA, ITPOBEICHUE
peakiuii HMOHHOTO OOMEHa, OIpeNeleHue Cpelbl pPAcTBOPOB BEIIECTB C  IOMOIIBIO
YHHMBEPCAJILHOIO MHJAMKaTOpa (KWCias, HEWTpaibHas, IIEJIO04Has). 3aJaHusl Ha COCTaBJIEHUE
HMOHHBIX peakuuid. PeleHne NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha PAaCTBOPHI,
UCHOJIb3yEMbIE B OBITOBOM U MPOU3BOJCTBEHHON JAEATENbHOCTH YEJIOBEKa

OK 01
OK 02
OK 04
OK 07
IIK...
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KonTposabnasi padora
1

CrtpoeHue BemiecTBa 1 XMMUYECKUE peakiuu (1o pasaery 1)

Pa3nea 2. Heopranunueckasi xumust

10

Tema 2.1.
DUBNKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Conep:kaHue y4e0HOT0 MaTepHuaJia

Mertamnel. Ilonoxenune wmeramnoB B llepuoguueckoil cucreMe XHUMHUYECKHX JIIEMEHTOB.
OCOOEHHOCTH CTPOEHMs DJEKTPOHHBIX 000JI0YEeK aTOMOB MeTayuloB. OOmme ¢usnyeckue
cBoiicTBa MeTauioB. CriiaBbl METaUIOB. DJIEKTPOXUMHUYECKMM psJl HaNpsHKEHUH METaulIoB.
XUMHUYECKUE CBOIMCTBAa BaXKHEHUIIMX METAJJIOB (HATPU, Kalnui, KaJblUil, MarHui, altoMUHUH,
LIUHK, XpOM, JKeJie30, MeIb) U HX coeauHeHud. OOmme crnocoObl MOJYyYEHHUS METaUIoB.
[IpuMeHeHHe MeTalIOB B OBITY U TEXHHKE

Hewmeramnsl. [Tonoxenne Hemeramios B [lepuoauyeckoil cucteMe XuMuieckux 3nemeHTon .M.
MeHgeneeBa M OCOOCHHOCTH CTpPOCHHMsS aroMoB. Du3nyeckue CBOWCTBA HEMETAJLIOB.
AJtoTponus HeMeTaJIoB (Ha MpUMepe KUCIopoa, cepbl, Gochopa u yriaepoaa). XuMHUIESCKHE
CBOIMCTBA U MPUMEHEHUE BAKHEHIITUX HEMETAILIIOB (TaJIOT€HOB, Cephl, a30Ta, (hochopa, yriepoaa
U KPEMHHUS) M HUX COEAUHEHUW (OKCHJIOB, KHUCIOPOACOJEPKAIUX KHUCIOT, BOJOPOIHBIX
coenuHenuil). [IpuMeHeHne BaXKHEMIINX HEMETAUIOB U UX COECIMHEHUM

XUMUYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HEOPTaHNUYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, cojiell u ,Z[p) I'eneTnyeckas CBs3b HCOPTaHNYCCKUX BCHICCTB, IPUHAMJICIKAIINX K
Pa3JIMYHBIM KJ1acCaM. 3aKOHOM€pHOCTI/I B U3MCHCHHH CBOMCTB IMPOCTBIX BEHICCTB, BOJOPOAHBIX
COG,[[I/IHGHPlﬁ, BBICHINX OKCHUIOB U THAPOKCHIOB

HpaKanecmle 3AHATHUSA

[IpakTuueckas padora Ne6. « PU3NKO-XUMHUYECKHE CBOWCTBA HEOPIAaHUYECKUX BEILIECTBY.
CocraBiieHHEe ypaBHEHUH XMMHMUYECKHX PpEaKIMM € ydYacTHEM TMPOCTBIX M  CIOXKHBIX
HEOPraHWYECKHUX BEIIECTB: METAUIOB M HEMETAUIOB; OKCHJIOB METaUIOB, HEMETAUIOB H
aM(OTEPHBIX AIIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBaHUI M aM(OTEPHBIX T'MJIPOKCUIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIINX UX CBOKWCTBA.

Pacuérsl Macchl BemecTBa Uik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE UM
00BEMY OFHOIO M3 YYaCTBYIOIIMX B PEAKLMU BELIECTB, pacdE€Thl Macchl (00bEMa, KOIMUYECTBA
BEIIIECTBA) MPOJYKTOB PEaKLUMH, €CIM OJHO U3 BEUIECTB MMEeT MpHUMecH. PemieHne npakTHKo-
OPHEHTUPOBAHHBIX 3aJlaHUI Ha CBOWCTBA, COCTaB, MOJY4YEHHE M OE30IIaCHOE MCIIOJIb30BaHME
BOXHEHUIIMX HEOPraHUYECKHUX BEIIECTB B OBITY U MPO(PECCHOHATBHOM NeSTEIbHOCTH YeJIOBEeKa

OK 01
OK 02
OK 04
IIK...

Tema 2.2.

Conep:kaHue y4eOHOI0 MaTepHuaJa

JlabopaTopHble 3aHATHS

OK 01
OK 02
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Wnentudukanus JIaGoparopnas padota Ne2 «MneHTrnduKanus HeOPraHUIECKUX BEIIECTBY. OK 04
HEOPraHMYECKUX Penrenune sxcniepuMEHTAIBHBIX 33124 [0 XUMHUYECKUM CBOMCTBAM METaJNIOB U HEMETAJUIOB, 110
BEIIICCTB pacTO3HABAaHWIO M TIONYUYCHUIO COSAWHCHHWN METAaUIOB M HEMETAUIOB (B3aUMOJICHCTBUE
THJIPOKCHUIA AIFOMUHUS C PACTBOPAaMH KHCJIOT W Ienoueit,). Mnenrudukanus HeopraHn4eckux
BEIIECTB C HCIIOJIb30BAHMEM WX (PU3UKO-XMMHUYECKUX CBOWMCTB, XapaKTEPHBIX Ka4eCTBEHHBIX
peaknmii. KauecTBeHHBIE peaknuu Ha cylbdar-, KapOOHAT- M XJIOPHI-aHUOHBI, Ha KATHOHBI
METAJJIOB M KATHOH aMMOHHS
KonTpoabnas pabdora .
) CBoiicTBa HEOpraHUYECKUX BEIIECTB (TI0 paznuemny 2) 1
Paznen 3. TeopeTuueckue 0CHOBBI OPraHUYeCKOH XUMUM 4
Tema 3.1. Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01
Knaccudukanus, [IpenMer opraHdecKkoi XUMHUH: €€ BOZHUKHOBEHHUE, PA3BUTHE M 3HAYCHUE B ITOTYYCHHH HOBBIX
CTpOCHHUE Y |BEIIECTB M MaTephajoB. TeopHsl CTpOCHUs opraHudeckux coenumHeHuid A.M. Bytieposa, eé
HOMEHKJIATypa OCHOBHBIC MOJI0KeHUs. CTPYKTYpHBIE (DOPMYITB OPraHMIECKHUX BEIIECTB. | OMOIOTHS, H30MEPHS.
OpPraHUYECKUX BELIECTB | XUMHUECKAs CBSI3b B OPraHMUECKUX COCAMHCHUSNX: KPATHBIC CBSI3H, G- U T-CBSI3H. 2
[IpencraBierre o KiaccH(PUKAIMU OPTaHUYCCKUX BeMmECTB. HoMeHKIaTypa OpraHWYecKuX
COeMHEHMNI (cucTeMaTudeckas) W TpUBHAIbHBIC Ha3BaHUS BaXXHEHIIUX MpeICcTaBUTENEH
KJIACCOB OPTraHUYECKHX BEIICCTB
IIpakTHYecKHe 3aHATHS
[TpakTuueckas padota Ne7. «HoMeHKIaTypa OpraHUuYeCKUX BEIIECTBY.
OzHakoMyieHHEe ¢ oOOpa3laMH OpraHWYecKNX BEIIECTB W MaTepualaMH Ha HUX OCHOBE,
MOJICTUPOBAHUE  MOJIGKYJ  OpPraHWYECKHX  BEMIECTB,  HAONIOJEHWE W OIMCAHHE
JIEMOHCTPAIIMOHHBIX OMNBITOB IO MPEBPAIIEHUI0 OPraHWYeCKUX BEIIECTB NpPU HArpeBaHHUH )
(mmaBnenue, oOyrauBanue u roperne). CocTaBiIeHUE IMOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX
dbopMynn OpraHMYECKHX BEIIECTB OTAENBHBIX KJIACCOB, UCIONB3YysS UX Ha3BaHHUS IO
CUCTEeMAaTHYCCKOM W TPUBHAIBLHOW HOMEHKJIAType (ITWIICH, alleTWICH, TJIHWICpUH, (QeHo,
dbopManpaerua, yKCycHas KHUCIOTa, TIUIHH). PacueTsl mpocTeiimei ¢hopMylibl OpraHuYecKoi
MOJIEKYJIbl, UICXO/ISl U3 3JIEMEHTHOTI'0 cocTana (B %)
Pa3znen 4. YriieBoaopoabl 10
Tema 4.1. Coaep:xanue yueOHOro MarepuaJia 8 OK 01
Vraesonopoabl ¥ uX|IIpesenbHble YIIeBOA0POALI (IKaHbI): COCTAaB M CTPOEHHE, FOMOJIOTHYECKHHA psijl. MeTaH M HTaH: OK 02
IPHUPOJHBIE MCTOYHUKH |cOCTaB, CTPOEHHE, (PU3UUECKHE U XMMHUUYECKHE CBOMCTBA (PEaKLUM 3aMEINCHUS W TOPEHHMS), 2 OK 04
IIK...

IMMOJIYUYCHHUEC U MPUMCHCHHUC.
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HenpenenbHble yrieBogopoibl (aIKEHbl, aJIKaJUEHbl, aJIKUHBI).

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psifl. DTUJICH W MPOMMIIEH: COCTaB, CTPOEHHE,
¢bu3nvecKre 1 XUMHUUECKUE CBOMCTBA (peakuy TUAPUPOBAHUS, TaJOT€HUPOBAHMS, THIPATAIIH,
OKHCJICHHUS U TIOJIMMEPHU3alli1) TIOJTy4YeHHe U IPUMEHEHUE.

Ankxamuensl: OytanueH-1,3 u meTwiOyranueH-1,3, XuMU4ecKoe CTPOCHHE, CBOMCTBA (peaKIlus
MOJINMEpHU3aliK), MpUMEHEHHe (A7 CHUHTE3a MPUPOJHOIO M CHHTETUYECKOrOo Kaydyka H
PE3UHBI).

AJIKUHBI: COCTaB U OCOOEHHOCTH CTpPOCHHS, TOMOJIOTMYECKUH psAld. AILIETUJIEH: COCTaB,
XUMHAYECKOE CTpOCHHE, (U3NYECKHEe W XUMHUYECKHE CBOWCTBAa (peakuuu THUIPUPOBAHMS,
ralOTEHUPOBAHUSA, TUOApATalldd TOPEHUs), T[OIy4eHHEe U  MpPUMEHEHUE (MCTOYHHUK
BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJLJIOB)

Apomarnyeckue yriaeBoJopois! (apeHsl). beH3on u Tosyon: cocras, CTpoeHUe, GU3NUECKUEe U
XMMHUYECKHE CBOWCTBA (pEaKlMy raJloreHUpPOBaHUsI U HUTPOBAHUS), IOJyUYEHUE U IPUMEHEHHE.
TokcuyHOCTh apeHOB (BIUsSHME OEH30J1a HA OpraHu3M uernoBeka). ['eHeTnueckas CBSA3b MEXIY
YIJIEBOIOPOAAMHU, IPUHAIEKATUMU K Pa3InYHbIM KJIacCcaM.

[TpupoHble UCTOUHUKH YyIieBoJopo0oB. [IpupoaHsblii ra3 u nomyTHsle HeTsHbIE Ta3bl. HedTh
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

JlabopaTtopHas padota Ne3 «CBoiicTBa yriaeBOA0OPOIOBY.

TpuBuanpHas U MeXAyHApOAHAs HOMEHKIIATypa, XMMUUYECKHUE CBOMCTBA, CIIOCOOBI MOMyUYeHUs
yraeBofopoaoB. [lomydeHne JTHIIEHA W W3yYeHHE €ro CBOMCTB. MonenupoBaHUE MOJIEKYN U
XUMHYECKUX TPEBpAICHU YTIIEBOAOPOIOB (Ha MpUMepe dTaHa, STUJICHA, alleTHIIeHa U Ap.) U
TaJIOTeHOIPON3BOIHBIX

OK 02
OK 04

Pasnea 5. Kuciaopoaocoaep:kamue opraHudecKue coeIMHeHUus

14

Tema 5.1.
Crouptel. Genon

Conep:kaHue y4eOHOTr0 MaTepHuaJia

[IpenenbHbIe 0THOATOMHBIE COIUPTHI (METAHOJ M 3TAHOJI): CTPOCHUE, (PU3NYECKUE U XUMHUYECKHE
CBOMCTBA (peakIy C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOJOPOAAMHU, TOPEHUE), TPUMEHEHHE.
BonoponHeie cBs3n Mexay MoJIeKyldamMHu cUpTOB. DHU3HOIOTMYECKOe NEHCTBHE METAHONA U
JTaHoJa Ha OpPraHu3M 4eJOBEKa.

OK 01
OK 07
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MHoroaToMHbI€ CIIUPTHI (STHICHIJIMKOIb U TIHMIEPHH): CTpOEHUE, (PU3NIECKHEe U XUMHUYECKUE
CBOWCTBA (B3aMMOJEHCTBHE CO IICJIOYHBIMH MeTallaMHM, KauyeCTBEHHas peakuus Ha
MHOroaToMHble crnupThl). dusnonoruvyeckoe AeiicTBUE Ha OpraHu3M uenoBeka. [Ipumenenue
[JIALEPUHA U DTUJICHTIIUKOJIS.

@enon. CtpoeHue MOJIEKyJbl, (PU3UUYECKUE U XUMHUYECKHE CBOMCTBa (eHoda. TOKCHYHOCTH
¢deHoa, ero puznonornyeckoe IeiicTeue Ha OpraHu3m yenoseka. Ilpumenenue gpenona

Tema 5.2.

ANLOETuan.
KapOoHOBBIE KHCITOTEHI.
CrnosxHble 3upsl

Coaep:xanue y4eOHOro MaTepuaJia

Anpnernapl U KeToHbl ((hopManbleruj, ameTanbJerui, aleToH): CTpoeHHe, (pusnueckue u
XMMHUYECKHE CBOMICTBa (pEeakIUM OKUCIEHUS U BOCCTAHOBJICHMS, Kau€CTBEHHBIE DPEAKIIUH),
IIOJIyYE€HUE U IIPUMEHEHUE.

OAHOOCHOBHBIE TMpeAEIbHbIE KapOOHOBBIE KUCIOTHI (MypaBbUHAas W YKCYCHas KHCJIOTHI):
cTpoeHue, (GU3MYeCKHe M XHUMHYECKHe CcBoiicTBa (0oOLiue CBOWCTBA KHCJIOT, pEaKLus
TepuUKaAIMK), MOMydyeHHe M mpuMeHeHne. CTeapruHOBash W OJEHHOBAs KHCIOTHI Kak
IIPEJCTaBUTEIIN BBICIINX KapOOHOBBIX KMCIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE JCHCTBHE.

CrnoxHble 2pUpbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ HAPOIN3 CIOXKHBIX 3GUPOB. KUpBHI.
I'uaponms xupos. [Ipumenenne xupoB. buosornueckas posb )KMPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yriesoanl

Coaep:xanue yueOHOro MaTepuaJia

VYrieBonbl: cocTaB, KiaccH(UKAIUs YrieBOJAOB (MOHO-, JU- M TOJUcaxapuisl). [nmoko3a —
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,
MPUMEHEHHE TIIOKO3bI, OMOJIOTHYECKas POJb B JKU3HENCSITEIHLHOCTH OpTraHW3Ma 4YellOBeKa.
dotocunTe3. PpyKTO3a KAaK U30MEP TITIOKO3BI.

Caxapo3a — mpencTaBUTENh IUCAXapuIOB, THAPOIU3 Caxapo3bl, HAXOXICHHE B TMPHUPOJE U
pUMEHEHHE.

[Monmucaxapuapl: KpaxMal ¥ IIEJUTIONI03a KaK MPHPOHBIE moiuMmepbl. CTpoeHue 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

[MpakTnueckass pabdora Ne§. «HoMmeHkmaTypa KHCIOPOAOCOIEPKANINX OPTaHUYECKUX
COCITUHEHUNY.

OK 01
OK 02
OK 04
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COEIMHEHUN

TpuBuanpHas ¥ MEXIyHapoIHAs HOMEHKJIATypa, XUMHUYECKUE CBOWCTBA, CIIOCOOBI TOIYYECHUS
CIUPTOB U (PEHOJIOB, KAPOOHOBBIX KHCIOT U 3UPOB, ANbAETUI0B U KETOHOB. COCTaBIIEHUE CXEM
peakuuii (B TOM 4YHUCJIE IO IPENJIOXKEHHBIM LENOYKaM IPEBpAIECHUI), XapaKTepU3YIOLIUX
XMMHMYECKHE CBOMCTBA KUCIOPOAOCOAEPKAUX OPraHUYECKUX COCIUHEHUN

[TpakTuueckas pabora Ne9. «Xumudeckue W (PU3NUYECKHUE CBOMCTBA KHCIOPOIOCOIEPIKAIIIX
OpPraHUYECKUX COCAUHECHUSY.

[IpoBenenue, HAOMIOACHHWE M ONMHMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KaueCTBEHHbIC PEaKIMd OJHOATOMHBIX CHHPTOB (OKHcIeHue 3TaHoia okcuaom Mmemu (II)),
MHOT0aTOMHBIX CHHUPTOB (B3auMOJeicTBUE rnueprHa ¢ ruapokcugom Meau (II)), anpaernnos
(oKuceHMe aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) wm  ruapokcuaom wmeau  (ID),
B3aMMOJICIICTBHE KpaxMaila ¢ MOJIOM), M3YUYE€HHE CBOMCTB pacTBOpa YKCYCHOM KUCIIOTBI

Pa3znen 6. A3oTconepxanue opraHnyecKue coeIuHeHust 4
Tema 6.1. Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01
AMMHEL. AMUHBI: METWJIAMUH — MPOCTEUILNI MPEICTaBUTEIb aMHUHOB: COCTaB, XUMHYECKOE CTPOCHUE, OK 02
AMMHOKUCIIOTHI. (du3HUYeCcCKre U XUMUYICCKUE CBOMCTBA, HAXOXKCHHUE B IPUPOJIC. OK 04
benku AMUHOKHUCIOTHl Kak aMm(oTepHble opraHuyeckue coenuHeHus. DPU3NYecKue U XUMHUYECKUe

CBOMCTBa aMHHOKHCJIOT (HAa TpUMepe TIuIMHA). buonornyeckoe 3HA4YEHHE AMUHOKHUCIIOT. 2

Ilentuapl.

benku kak mpupomHsie moaumepsl. [lepBuuHas, BTOpUYHAs UM TPETHYHAS CTPYKTypa OEIKOB.

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

IIpakTHYecKHe 3aHATHS

[TpakTuueckas padora Nel(. «CBoiicTBa a30TOCOAEPKAIIUX OPTAHUYECKUX COSTUHEHUNY.

dusznueckue M XUMUYECKHE CBOMCTBA aMUHOB (pEaKIMU C KHUCIOTaMU W TOPEHHS) H 2

aMUHOKHCIIOT (Ha mpuMepe ThnuimHa). Habmronenrne u onucaHne JEMOHCTPAIIMOHHBIX OMBITOB:

JeHaTypaiusi 0€JTKOB IMPU HArPEBaHWH, IIBETHBIE PEAKIINU OCIIKOB
Pasnen 7. BbICOKOMOJIEKYISIPHbIE COCAMHECHUS 2
Tema 7.1. Coaepxanue y4eOHOIro MaTepuaJa 2 OK 01
IInacTmaccel. IIpakTHYecKHe 3aHATHS 2 OK 02
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Kayuyku. Bosmokna [Mpaktnueckass pabora Nell. «CuHTe3, aHanW3 W KIACCU(PUKANUS BBICOKOMOJICKYIISIPHBIX OK 04
COCTUHEHUN)» IIK...
OCHOBHbIE TIOHATUS XHUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHMH: MOHOMEp, IIOJUMED,
CTPYKTYypHOE 3BEHO, CTENEHb MOJMMEpU3AINK, CpelHsAs MOJeKyJspHas Macca. OCHOBHbBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOJIMMEPU3ALUS U ITOJIMKOHICHCALIMSL.
O3HakoMJIeHHE ¢ O0Opa3lamM MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyuyKOB:
IJIaCTMACCHI (ITOJIMATUIIEH, MOJIUIIPOINIIEH, TOJIMBUHUIIXJIOPU], MTOJIUCTUPOI); HATYpaJIbHbIN U
CUHTETHYECKHE Kaydyku (OyTaaueHOBBIHA, XIJIOPOMPEHOBBIM U H3OMPEHOBBIN); BOJOKHA
(HaTypanpHbIe (XJIONOK, ILIEPCTh, IIENK), MCKYCCTBEHHbIE (AQl€TaTHOE BOJIOKHO, BHUCKO03a),
CUHTETHYECKHE (KaIpoH M JIaBCaH)

KonTposbnasi pa6ora

3 CTpyKTypa U CBOICTBa OpraHU4ECKHX BellecTB (1o pasaenam 3-7) 2

ITpodeccHoHAIBLHO OPHEHTHPOBAHHOE COAepPKaHMe (CoxepsKaHue PUKIATHOT0 MOxyJis)® 8

Paznen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA 8 OK 01
Tema 8.1. Conep:xaHue y4eOHOro MaTepuaJia 8 OK 02
XnuMuyeckue IIpaBuna 5KOJIOTMYECKH 11€1ecO00pa3HOro MOBEJACHUS B OBITY U TPYJIOBOM JEATETHLHOCTH B OK 04
TEXHOJIOTHUH LEeISIX COXpPAaHEHMsS CBOEro 3[0pOBbS U OKpY)KaIOIIEeH HNPUPOJHOM cpeabl, ONAaCHOCTb OK 07
B IIOBCEIHEBHOM | BO3JCICTBUS HA OJKUBBIE OpPraHU3Mbl OpPTraHUYECKHX BEIIECTB OTAETBHBIX KJIAcCOB IIK...

U 1podecCHOHaNbHOMN| (YIIeBOIOPOIbI, CIHUPTHI, (PEHOJBI, XJIOPOPraHUYECKUE MPOU3BOJIHBIC, ATBACTHIBI U IIp.),
JACATEIIBHOCTH YEIOBEKA | IT0KA3aTelb IPEAEIIBHO T0IyCTUMOM KOHLIEHTPALUU U €70 UCIIOJIb30BAHUE.

Ponp xumunm B oOecriedeHUH HKOJOTHYECKOM, SHEPreTHUEeCKOM M TMHUIIEBON O€30MacHOCTH, 4
pa3sBUTHUM  MEIUIMHBI, CO3/JaHUM HOBBIX MaTepuajoB (B 3aBUCUMOCTH OT BHUJA
npodeccnoHanbHOM 1eATeIbHOCTH ), HOBBIX HCTOYHUKOB YHEPIHH (a71bTepHATUBHBIE HCTOUHUKH
sHeprun). IloHATHE O HaAy4YHBIX MeETOJaX IO3HAHUS BEUIECTB M XHMHYECKUX pPEaKLUi.
[IpencraBienust 06 OOMMX HAyYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO MOJTYYEHHS] Ba)KHEUIINX
BEIIECTB (Ha MpuMepax MPOU3BOICTBA AMMHUAKA, CEPHOI KMCIIOThI, METAHOJIA).

8 B pamxax wacos I[IOC MOryT GBITH MPOBEAEHBI MHTETPUPOBAHHBIE 3AHATHS C YUIETOM COIEPIKATENBHBIX MEKIPEIMETHBIX CBA3EH 10 JBYM M Ooyee 06Ie00pa3oBaTeIbHbIM
JIUCIUIIIMHAM

dusuka: marepusi, SHEpIUs, Macca, aToM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH, U30TOII, PaJANOAKTHBHOCTb, MOJICKYJIa, SHEPIreTUUECKHH YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHHE BELIECTBA, ((U3NUECKUE BEIIMUMHBI U SMHULIBI UX U3MEPEHUsI, CKOPOCTb.

Buonorus: knerka, opranusm, Onocdepa, skocucrema, 0OMEH BEIIECTB B OpraHusMe, (pOTOCHHTE3, MaKpO- U MHUKPOIJIEMEHTBI, BUTAMUHBI, OMOJOTMYECKH AKTHBHBIC BELIECTBA
(Oenku, yriieBoabl, XKUPBL, PEPMEHTBHI).

I'eorpacdus: MUHEpaIIBl, TOPHBIE TIOPOJIBI, ITOJIE3HBIE HCKOMAEMbIE, TOIIIMBO, PECYPCHI.
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XuMHUS M 30pOBbE YEJIOBEKa: IpaBWiIa OE30MAaCHOTO HCIIOJIb30BAaHHS JIEKApCTBEHHBIX
[penapaToB, ObITOBOM XMMHH B MOBCEAHEBHOM KU3HU

HpaRTn'{ecmle 3AHATHSA

[Ipaktrueckas pabdora Nel2. «IIpumeHeHHME XMMHUYECKHX BEIIECTB W TEXHOJOTHH C YYETOM
Oynyiiei mpoecCHoHATBHON ACSITETEHOCTIY.

Pemenne keiic-3a1ay mo TeMaM: MHUIIEBBIE MPOIYKThI, OCHOBBI PALIMOHAIBHOIO MUTAHMUS,
BOKHEWIIIME CTPOUTEIbHBIE M KOHCTPYKIIMOHHBIE MaTepUaibl, CEJIbCKOXO3SIICTBEHHOE
MIPOM3BOJICTBO, KPAaCKH, CTEKJIO, KepaMHKa, MaTepHallbl JJs DJIEKTPOHUKH, HAaHOMAaTepHalbl,
TEKCTWJIbHBIE BOJIOKHA, MCTOYHUKH SHEPIHHM, OPTraHWYECKUE W MHUHEpaJIbHBIC YyIOOpEHHS,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MpernapaThl, ObITOBAs XUMUSI, MaTEPHAIIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

3amuta: [IpencraBienue pe3ynbTaToOB pelIeHUs Keiic-3a1ad B QopMe MUHHU-IOKIAAa
(momyckaercs UCIOIb30BaHNE rPaUIECKUX U MPE3ECHTAIMOHHBIX MAaTEPHAJIOB)

IIpomMexxyTOoUYHAasi aTTecTANUsI MO TUCHUIIMHE (TudPEepeHIIMPOBAHHBIN 3a4eT)

Bcero

72
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3. yCiaoBust PEAJIM3ALIMN ITPOT'PAMMBbI
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

3.1. TpeOoBaHusT K MHHHMAJIBHOMY MATEPHAIbLHO-TEXHUYECKOMY
o0ecneyeHmn 1o

JIist peanu3anuy MporpaMMbl TUCIUIUIAHBI JODKHBI OBITH MPEyCMOTPEHBI
CJIEIyIOIIUE CTIeIMAIbHbIC TOMEIIECHUS: YUEeOHbI KaOMHET XUMUU W/WIH y4eOHOM
XUMUYECKOH JTab0paToOpHH.

D¢ GheKTUBHOCTL  MpernojaBaHus  00Ieo0pa30BaTeIbHON  JUCHUTLIUHBI
«XuUMHSD) 3aBUCUT OT HAJIMYHS COOTBETCTBYIOIIETO MaTEePHATBHO-TEXHUYICCKOTO
OCHAIIEHUS. DTO OOBSICHIECTCS OCOOCHHOCTSMH THCIUIIINHBI, B TIEPBYIO OYEPEIb,
e€ DSKCIEPUMEHTAIBHBIM XapaKTepoM, IIUPOKUM CIIEKTPOM NPUMEHEHUS U
MPAKTUYECKOH  3HAYMMOCTHIO. PeKOMeHIyemMoe  MaTepHalbHO-TEXHHUYECKOE
oOecrieueHne KaOuWHETa XUMHM U XUMHUYECKOM J1labopaTopuu  BKIIOYAET:
CHEIUATN3UPOBAHHYIO MEOEIIb U CUCTEMbI XPaHEHHUSI, TEXHUYECKUE U DJICKTPOHHbBIE
cpeacTBa  OOyYeHHUs, JEMOHCTPAIMOHHBIE  Yy4YEOHO-HATJIAJIHBIE  MOCOOuS,
JIEMOHCTPAIIMOHHOE 00OpYyAOBaHHE U TPHUOOPHI, JTAOOPATOPHO-TEXHOJIOTHIECKOE
o0opynoBaHue, Ja0OpaTOPHYI0 XUMHYECKYIO TOCyay, Mojeiau (0ObeMHbIE U
IJIOCKUE), HATypalibHble OOBEKThl (KOJUIEKUMH, XHMHYECKHE pPEaKTHUBBI),

obopynoBaHue 1a00PaHTCKOM.

Cneunuaau3upoBanHasi Mmede/ib U CHCTEMbI XPaHeHUsl
1 | Cron nabopaTOpHBI TEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U T€PMOCTONKUM
MOKPBITHEM, PAKOBUHOM, MOJIBOJIKOM M OTBEJICHUEM BOJbI, CAHTEXHUKOM,
ANEKTPUUYECKUMHU PO3E€TKaMHU, aBTOMAaTaMHU aBapUMHOTO OTKIIIOUEHUS TOKA)
2 | Cron nabopaTOpHBIN JEMOHCTPAIIMOHHBIN C HAICTPONKOH (C 3aIIMTHBIM, XUMOCTOUKUM U
TEPMOCTOMKUM MOKPBITHEM )
3 | Cron yueHUYecKuil 1abopaTOpHBIN, PEeryIUPyEMbIi IO BHICOTE (C 3alIUTHBIM,
XUMOCTOUKUM U TEPMOCTONKHUM MOKPBITHEM, PAKOBUHOM, OOPTHKOM IO HAPYKHOMY
Kparo, TIOJIBOIKOW U OTBEJICHUEM BOJIbI, U CAHTEXHUKOH )/CTON YUYCHHUECKUH,
peryaupyeMbli 1o BeICOTE (IPHOOPETACTCS TOIBKO MPH HATHMYUH CIICIIMAIEHOTO
71200paTOPHOTO OCTPOBHOI'O CTOJIA) (1O KOAUYECMBY 00YUarouuxcs)
4 | Ctyn yYeHUYECKUH (1o Koauyecmsy o0yuanuuxcs)
Orserymurens
6 | Jocka kinaccHas/PenbcoBasi cucteMa ¢ KJIAaCCHOM M HHTEPAKTUBHOM JTOCKOM
(mporpammHOe obecriedeHne, MPOeKTop, KPEIUIEHU B KOMIUIEKTE)/MHTEPAKTUBHOM
MaHeJbI0 (MPOorpaMMHOE 00eCIIeYeHNE B KOMILJICKTE)
7 | Crox ¢ ssmmKamMu 1715l XpaHeHHsI/ TYMOOH (pabouee mecmo npenodagameris)
8 | Kpecno oducHoe (pabouee mecmo npenooasameris)

N
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Jlocka npoOkoBasi/Jlocka MarHUTHO-MapKepHast

10

Cucrema (yCTpoiCTBO) /Jisi 3aTEMHEHUS] OKOH

11

[Ikad BBITSHKHOW TAaHOPAMHBIN

12

[xad 11t XxpaHeHUs: y9eOHBIX TOCOOMIA

13

Anrtedka yHUBEpCAJIbHAs JUIsl OKAa3aHMs IIEPBOY MEIUIIMHCKOM IIOMOLIU

TexHuuyeckne cpeacTBa

MHOro¢pyHKIHOHATbHOE YCTPOHCTBO/IPUHTED

N [ —

WHTepakTHBHBIN MPOrpaMMHO-ANINapaTHRIA KOMILIEKC MOOUIIBHBIN UITH CTAallMOHAPHBIN
(mporpammHoe o0ecnieueHue, IpoeKTop, KperieHue B komuiekre)/PeiabcoBas cucrema ¢
KJIACCHOW W MHTEPAKTUBHOM JIOCKOH (ITpOrpaMMHOE 00eCIieueHue, MPOCKTOP, KPEIICHHE
B KOMIUICKTE)/MHTEPAKTUBHOM MaHEJbI0 (ITPOrpaMMHOE 00eCriedeHUE B KOMILJIEKTE)

[lepconanbHbIi KOMIBIOTEp C Nepudepreii/HoyTOYK (JUIEH3MOHHOE TPOrPaMMHOE
obecrnieueHne, 00pa3oBaTeIbHBI KOHTEHT M CHCTEMa 3aIUTHI OT BPEJOHOCHOMH
nHpOpMannH, MPorpaMMHOe odecrieueHue st U poBoii 1aboparopuu, ¢
BO3MO)KHOCTBIO OHJIAHH-0IIPOCa)

DJIEeKTPOHHBIE CPEACTBA 00YUEHHUS

DnexTpoHHbIe cpencTBa o0yueHus/MHTepakTuBHbIe TOCOOMS/OHIANH-KYPCHI (110
paszdenam pabouel npocpammol)

JleMoHCTpalIMOHHBbIE Y4eOHO-HATJISIAHbIE TOCOOUS

CrnoBapu, cipaBOYHUKH, SHIMKIIONEIUS (N0 XUMUYECKUM HAYKAM)

Kommext IMOPTPCTOB BCIUKNX XUMHUKOB

ITocoOus HArJIAMHON IKCIIO3ULIMHA

AW (N |—

[Iepuonnueckas cuctema Xumudeckux 3jeMeHToB /.M. Menneneesa

Cnennajn3upoBaHHasi MeOesib U CHCTeMbl XpPaHEHMs I XMMUYECKOii JJadopaTopun

JlaGopaTopHBI# OCTPOBHOM CTOJ (JIBYXCTOPOHHUH, C 3alIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKUM MOKPBITHEM, HAJICTOJIBEM, C ITOACBETKOMN U ANEKTPUUECKUMH PO3ETKAMU,
MIOJIBOJIKOM M OTBEICHUEM BOJIbl, U CAHTEXHUKOM)

Cryn 1abopaTopHbIH, peryJIUpPyEeMbIi 10 BHICOTE

Cron 1abopaTOpHBIN 1EMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MMOKPBITHEM, PAKOBUHOM, IMOJIBOJIKOM M OTBEJICHUEM BOJbI, CAHTEXHUKOM,
ANEKTPUYECKUMU PO3E€TKaMHU, aBTOMAaTaMHU aBapUMHOTO OTKIIIOUEHUS TOKA)

Cton naGopaTopHbIid JEMOHCTPAIIMOHHBIN C HAJICTPOMKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOUKUM MOKPBITHEM )

9]

Croui ¢ mMKamMu ISl XpaHeHUs/ TYyMOOH

(o)

Kpecino oduchoe

~

Ornerymurens

JdeMoHcTpanMOHHOE 000pPY/I0BaHNME U MPUOOPHI I KA0NHETA U JiadopaTopun

Becsl anektponssle ¢ USB-nepexoaHukomM

CTONMK MO bEMHBIN

IlenTpudyra nreMoHCcTpaOHHAs

[IITaTuB 1IEMOHCTPAIIMOHHBIN

ArmapaT JJIg TIPOBCACHUA XUMHUUYCCKHUX peammﬁ

Arnmapar Kunna

OBIMOMETP

I'openka yHuBepcaabHas

O [0 [Q(N|n|h [N |[—

[Tpubop 1t MILTFOCTpAIIUU 3aBUCUMOCTH CKOPOCTH XMMHYECKUX PEAKIHi OT yCIOBHMA
OKPYKaIOLIEH cpeibl

10

HaGop m1st a5ekTponmn3a JeMOHCTPAIIMOHHBIN

[TpuGop JUIst OIBITOB MO XMMHUU C HNEKTPHUECKUM TOKOM (J1aOOpaTOPHBIN)

12

[Tpubop [uist OKKUCICHUSI CIMPTA HaJl MEIHBIM KaTaJlu3aTopoM

13

[Tpubop 1u1st MOTyYeHHSI TAIONI0ATKAHOB IEMOHCTPAIIMOHHBIH
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14 | ITpubop /uist MONYYSHHS] PACTBOPUMBIX BEIIECTB B TBEPJIOM BHJIC

15 | YcranoBka it GuiibTpOBaHUS 110 BAKYYMOM

16 | ITpubop [is onpesieNieHus: COCTaBa BO3AyXa

17 | 'a30aHanu3aTop KMCI0pOaa U TOKCHYHBIX ra30B ¢ U(POBON MHAMKAIIMEH TTOKa3aTeIeH

18 | ITpubop Juisi HIUTFOCTPAIMH 3aKOHA COXPAHCHHSI MACChI BEIIECTB

19 | YcraHoBKa JiJ1s1 IEPErOHKHU BEILIECTB

20 | bapomeTp-anepoun

21 | HaGop i1st u3y4eHus: BOJOPOJTHON SHEPIreTHKH

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

1 | [Tpubop juist moy4YeHHs TAJIONI0AIKAHOB U CIOXKHBIX 3(UPOB J1abOpaTOpHbII

2 | KonbonarpeBaresb

3 | DnexkTpoIuinTKa

4 | bans koMOuHUpOBaHHAas JlabopaTopHas

5 | Becsl uis chllly4nX MaTepuaioB

6 | [Tpubop a1 mosy4eHus ra3os

7 | CnuproBka JiabopaTopHast

8 | MarnuTHas mMemanka

9 | Mukpockon nudpoBoii ¢ pyKOBOJCTBOM ITOJIb30BATENIsl M TOCOOMEM ISl YUALTHXCS

10 | HaGop Ji1st 9MCTKH ONTHKU

11 | HaGop mocyapl 1uisi peakTHBOB

12 | HaGop mocy/ipl ¥ IPUHAUICKHOCTEH ISl padOTHI C MAIBIMH KOJIMYECTBAMH BEILIECTB

13 | Habop npuHaAnIeKHOCTEH 1151 MOHTaKa MPOCTEHIINX MPUOOPOB 1O XUMUHU

14 | HaGop mocyibl ¥ MPUHAIISKHOCTEH U3 MpornmieHa (MUKPOJIadopaToOpHs)

JlabopaTopHasi XumMH4ecKasi ocy/a J1Jisi KabuHeTa M J1a00paTopuu

1 | KoMIjiekT Kosi0 1eMOHCTPAIIMOHHBIX

2 | Habop npo6oK pe3nHOBBIX

3 | Ilepexon CTEKJISIHHBIN

4 | Ilpobupka Bropia

5 | IIpobupka ABYXKOJEHHAs

6 | CoennHUTENb CTEKJISTHHBIN

7 | 3axuM BUHTOBOM

8 | 3axum Mopa

9 | lllma"r cUIMKOHOBBIM

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

11 | do3upytoliee ycTpoicTBO (MEXaHUYECKOE)

12 | KoMIiekT u3zienuii u3 kepaMuku, papdopa u dasiaca

13 | KommuiexT soxkek gapdhopoBbix

14 | KoMIUIEKT MepHBIX K0JIO MaJIoro o0bema

15 | KoMIIJIeKT MEpHBIX KOJI0

16 | KOMIIEKT MEpHBIX HWJIUHIPOB IIACTHKOBBIX

17 | KoMIJIeKT MEpHBIX HUJIMHAPOB CTEKIISIHHBIX

18 | KoMIIeKT BOPOHOK CTEKJISIHHBIX

19 | KoMIJIeKT NUIeToK

20 | KoMIIJIEeKT CTakaHOB MIACTUKOBBIX/CTEKJISTHHBIX

21 | KoMIJIEKT CTaKaHOB XMMHUYECKHX MEPHBIX

22 | KOMIIJIEKT CTaKaHYUKOB JJIS B3BEIINBAHUSI

23 | KoMIJIEKT CTYNOK C NECTUKAMHU

24 | HaGop mmateneit

25 | Habop nuHI1I€TOB
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26

Ha6op uvamek Iletpu

27

TpyOka crekisHHas

28

DKCUKATOp

29

Yama KpUCTAJUIM3alIMOHHAaA

30

Iluniel TUTEIbHBIC

31

bropetka

32

[Tpobupka

33

banka 1o PCAKTUBLI ITOJIMOTHIICHOBAA

34

banka 1o PCAKTUBEI CTCKIIIHHAA W3 TEMHOI'O CTCKJIA C HpI/ITepTOﬁ HpO6KOI>i

35

Habop CKISIHOK AJ1si paCTBOPOB PEAKTHBOB

36

Ilamouka cTeknIHHAS

37

[ItaTuB st IpoOHPOK

38

Kommext CpCACTB OJId HHIII/IBHIIyaHBHOﬁ 3allIUThI

39

KoMIuiekT TepMoMeTpoB

40

CYHII/IJII)Haﬂ IMMaHCJIb JJIA IMOCY AbI

41

OunbTpoBanbHas Oymara/QuiIbTpbl OyMaxKHbIE (OONOIHUMENbHOE 8APUATNUBHOE
obopyodosanue)

Mopaenu (00beMHBIE M TUIOCKHE), HATYPAJbHbIe 00bEKTHI (KOJJIEKIIMUA, XUHMUYeCKHe
peakTUuBbI) 1JIs KaOUHeTa U JIadopaTopuu

Kommiext MoJieNneH KPpUCTAJIMYCCKUX PCIICTOK

Mopenb MOJIEKYJIbI OeNKa

HabGop i1t MOeTupoBaHusl CTPOSHUSI HEOPTAHUYECKUX BEIIECTB

Ha60p JJI1 MOACIIMPOBAHUA CTPOCHHUA OPraHNMYCCKUX BCHICCTB

HaGop [u1s MopenupoBaHus CTPOSHHS aTOMOB M MOJIEKYJI

Ha60p AJIL MOACTIMPOBAHUSA DJICKTPOHHOI'O CTPOCHHUA ATOMOB

KoMmiiekT Koyuiekum

0NN | (W[~

KoMmiekT xuMuaecknx PCAKTHBOB

Oob6opynoBanue J1a00PAHTCKON KaOUMHeTa XUMHUM

Croui ¢ imMKamMu ISl XpaHeHUs/ TyMOOH

Kpecino oduchoe

Cton 1a00paTOpHBIA MOSYHBIN

CYH_II/IJ'IBHaSI TMMaHCJIb JJI IMOCY AbI

[xad 11t XxpaHeHus: y4eOHbIX TOCOOMiA

[xad 11t XpaHEeHUs XUMUYECKHUX PEaKTHBOB

Ika¢ ans XxpaHeHus 1ab0paTOPHOM MOCYIbI/TPUOOPOB

R [QA[ N[N | |W (N[~

lkad BbITSKHON

O

JlaGopaHTCKUi CTON

—
()

Cryn 1a00paToOpHBbIi, peryJIUpyeMbIii 110 BBICOTE

[a—y
[a—y

3J'ICKTpH‘-ICCKHﬁ AKBAIUCTUILIIATOP

—_
\S)

Hlkad cymuapHbIi

—
[98)

Pe3nHOBBIE EpUaTKH

[S—
~

KommuiekT eprieit st MbIThsI 1a00paTOPHOI MOCYAbI

3.2. HapopmanuoHHoe oOecniedeHne peau3auu NporpaMmmbl

Jlns  peanuzanuu  NpOrpamMMbl  JUCHUIUIMHBI  OMOMMOTEYHBIN  (POHI

06p330BaTCHBHOﬁ opraHu3alv AOJDKCH HWMCTb IICYATHBIC /M OJICKTPOHHEIC

y4eOHUKH U pa3pabOTaHHBIE B KOMIUIEKTE C HHMH ydeOHble mmocoOus (mpu
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HaJ'II/I‘II/II/I), JOMMYIICHHBIC K MCIIOJBb30BAHUIO IIpU pCaiu3aliu O6paSOBaT€JIBHBIX

porpamMm cpeiHero npodecCHuoHaNbHOTO 00pa3oBaHUsl, peaiu3yeMblx Ha 0asze

OCHOBHOTI'0 00ILEro 06pa3oBaHus’.

IIpn peamuszanuu nporpamMmbl AUCLUILIMHBL BO3MOXHO HCIIOJIB30BAHUE
AJIEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB, AOMYLIEHHBIX K HMCIOJIb30BAHUIO MPHU

peanu3anuy 00pa3oBaTeIbHBIX IPOrPaMM CPEAHEro obmiero oopazopanus '’

? Tlpukas MunuctepcTBa npoceeienus Poccuiickoii @eneparmu ot 5 Hosops 2024 1. N 769 «O6 yTBepxaeHIn
(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 penakunu). Ccbliika Ha yKa3aHHBIN NpHKa3 akTyanbHa Ha 20.02.2025 r.
19 TTpuka3z MunucTepcTBa rpocsemenus Poccuiickoit ®enepanmu ot 18 mrons 2024 r. N 499 "O6 yTBepkaecHUH
(henepasbHOTO MEPEUHS INEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB, AOMYICHHBIX K HCIIOIb30BaHUIO TIPH
peanu3anyy IMEIOINX ToCyJapCTBEHHYIO aKKPEIUTAINIO 00pa30BaTeIbHBIX IPOrpPaMM HavalIbHOTO OOILETO,
OCHOBHOTO OOIIIEeT0, CPeIHETO 00IIero 00pa3oBaHus» (B akTyalbHOH penakinu). Cchbllka Ha yKa3aHHBIN MPUKa3
aktyasibHa Ha 20.02.2025 .
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4. KOHTPOJIb M 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.

Oomas/nmpodeccuoHaILHAS THn oeHOYHBIX
m pog Paznen/Tema ! .
KOMIIETeHI U MepPONnpHUsITHI
OK 01. Beibupatb cioco0bl pernieHus Tema 1.1-1.7
3a/1a4 Mpo(eCCHOHAILHON ACATEIHHOCTH Tema 2.1, 2.2
IIPUMEHUTEIIBHO K Pa3IMuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1 TectupoBanue
Tema 5'1_5 4 Y CTHBIH ompoc
Teuma 6.1 ' Perenre pacyéTHBIX 3a1a4
Tema 7'1 HaOmronenue 3a xoqoM
Tema 8.1 BBITIOJTHEHUS MPAKTUKO-
- OPUEHTUPOBAHHLIX 3aJaHUN
OK 02. Ucnosib30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, Hp - ap . a
TaBJICHU
CpelCTBa MOUCKa, aHAJIU3a U 1.6,1.7 pel
i Te T 21.20 pE3yJIbTaTOB
pripeTauy nHGOPMaIH, U ema 2.1, 2.
MIPAKTUICCKUX U
MH(OPMAIIMOHHBIE TEXHOJIOTUH IS Tema 4.1, 4.2
. J1a00paTOPHBIX pabOT
BBITIOJTHEHUS 33]1a4 MPO(eCCHOHATBHOMN Tema 5.2-5.4 MpoBeIeHie CCKOLO
BEIIEHUE XUMHUYECKOT
NEeATEILHOCTH Tema 6.1 PoBel
Tema 7.1 SKCIIEPUMEHTA
Tema 8'1 Brmmonaenue
: KOHTPOJILHBIX
OK 04. Tema 1.7 p P
D} PeKTHBHO B3aUMOIEHCTBOBATH U Tema 2.1, 2.2 Pabot 1o
T 41 42 paszenaM AUCIUILTUHBI
paboTaTh B KOJUIEKTHBE U KOMaH/IE eMa 4.1, 4. OLEHKA CAMOCTOATENEHO
Tema 5.2-5.4 o
BBIITOJIHEHHBIX 3aJaHUI
Tema 6.1 N
Tena 7.1 3ammra penieHus Keic-
Tema 8'1 3aja4 (c yuyetoM Oymymieit
= . npo¢eCCHOHATIBHON
OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 1.7
. T 51 NEATETLHOCTH )
OKPYAIOTHCH CPE/Ibl, eMa . Brinonnenue 3agannii
pecypcocOepekeHnIo, MPUMEHTh 3HaHust | Tema 8.1 5
MIPOMEKYTOYHON
00 M3MEHEHUU KJIMMaTa, IPUHIUIIBI ATTECTALIH
OepexIIMBOT0 MPOU3BOCTBA, 3P (HEKTUBHO
JICIICTBOBATh B YPE3BBIYAIHBIX CUTYAIIHSIX
HKII

"' TIK ykassiBarotcst B cootBeTcTBur ¢ @I'OC CIIO peanusyemoii mpogeccrur/CreniarbHOCTH.
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