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1. OBIUASI XAPAKTEPUCTUKA TIPUMEPHOH PABOYEN
INPOT'PAMMBI OBIIEOBPA3OBATEJBHOM JUCHUIIJINHBbI
«XHUMMUSD»

1.1. MecTo TUCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeILHO MPOrpaMMbl

Cc1io

OOGmeobpa3oBaTenbHas JUCHUIUIMHA «XHMUS» SBISETCS 00s3aTelbHON
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa30BaTeIbHOW MPOTPpaMMBI B
coorBeTcTBUU ¢ PI'OC CIIO mo cmnenmaiapHoctH 23.02.09 ABTOMaTHKa U
TeJIEMEXaHUKa Ha TPaHCIOPTE (KEIE3HOAOPOKHOM TPAHCIIOPTE).

[IpuknagHoii MoOaynb BKIOYAEeT pazaen & «XuMmus B ObITY H
MIPOU3BOJICTBEHHON JEATEIIBHOCTH YEJIOBEKa», KOTOPBIM peanu3yercs M BCEX
npodeccuil/cCnenuarTbHOCTe  METOJIOM — PEIICHUST  KEWCOB, CBSI3aHHBIX C
HKOJIOTUYECKON  0e30MacHOCThI0O M OIEHKOM MOCIEACTBUI  OBITOBOM |
MPOU3BOJICTBEHHON  JIESITEILHOCTH, COOTBETCTBYIOIIEH OTpaciaMm Oyayien
po¢eCCUOHATIBHON JIEATEIIbBHOCTH 00y4arOUXCsl.

1.2. Heau 1 niiIaHUPyeMble Pe3yJibTATHI 0CBOEHHS AU CIIUTIIIMHBI

1.2.1. Hean v 3axa4M JUCHUATIIMHBI

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
KIJIFOUYEBbIE OHATHUS, (YHIaMECHTAIbHBIC 3aKOHBI M TEOPHUU XUMHUH, OCBOCHHUE S3bIKA
HAayKH, YCBOGHHE U T[OHMMAaHHWE CYIIHOCTH JIOCTYINHBIX  00O0OIICHUMN
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHME C HCTOPUEH UX pa3BUTUI U
CTAHOBJICHHUS;

— dbopMHpoOBaHWEe U Pa3BUTHE NPEICTABICHUNA O HAYYHBIX METOJaX
MMO3HAHUS BEIISCTB M XMMHUYCCKHX PEaKIHMi, HEOOXOIUMBIX IJII IMPUOOPETCHUS
YMEHHUM OPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMHYECKUX SIBIICHUM, UMEIOIINX

MECTO B IIPUPOJIE, B IPAKTUYECKON U TTOBCEAHEBHOM KU3HU;



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

3apaum IMCUMILIUHBI:

1)  cdopmupoBarh  NOHMMaHHE  3aKOHOMEPHOCTEH POTEKaAHUS
XUMHUUYECKUX TPOLIECCOB U SIBJICHUN B OKPYXKAIOIIEH cpefie, a Tak:Ke HUX CBS3b C
1EJIOCTHOM HAyYHON KapTUHOW MHpa U APYTUMHU €CTECTBEHHBIMU HayKaMu;

2)  pa3BUTb YMEHHUS COCTABJIATH (POPMYNIBI HEOPraHMYECKUX U
OpPraHUYECKUX BEIICCTB, YPABHEHUS XUMHUYECKUX PEAKIIUNA, OOBSCHATH UX CMBICI,
UHTEPHPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

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

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

5) chopMUpOBaTh yMEHHUS IIPOTHO3UPOBATH  IOCIEJACTBHS  CBOCH
NEATETbHOCTH W XUMHUYECKHX TPHUPOIHBIX, OBITOBBIX W IPOHU3BOJACTBEHHBIX
MPOIIECCOB, YUUTHIBAsI BO3MOKHBIE IKOJIOTMUECKHUE U COLIUAIIBHBIE BO3ACHCTBUS;

6)  cdopMmHpoBaTh MOHMMAHHE 3HAYUMOCTH JOCTHXKCHHH XHUMHUYECKOM
HAyKM U TEXHOJIOTHUH JJIsI Pa3BUTHS COIMAJIbHOW M MPOU3BOACTBEHHOU cep ¢
yMEHUEM MIPUBOJIUTH MPUMEPHI UX PUMEHEHHUS B Pa3IMUHbIX c(hepax >KU3HHU.

1.2.2. Ilnanupyemblie pe3yjbTAaTbl OCBOCHHMS 0011e00pa3oBaTe/JbHOU
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco6oe 3HaueHue 001Ie00pa3oBaTeIbHAS JUCIUIUINHA « XUMUSD UMEET MPHU
dbopmupoBanuu u passutun OK 01; OK 02; OK 04; OK 07 u IIK 4.3,
MIPEICTABICHHBIX B aKTyaJIM3UPOBaHHBIX orocC CIIO o

npodeccun/CrenuanibHOCTH.



Koa n
HAHMEHOBaHMHE
bopmupyembIx
KOMIIeTeHII Ui

IInanupyemMble pe3yJbTaTbl 0CBOCHHS JHCIUIIHHDI

O6mue!

JMcuunIMHapHbIe?

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3amad
npodeccnoHaTbLHOMI
JeSTEITbHOCTH
NPUMEHUTEIHHO K
pa3InYHBIM
KOHTEKCTaM

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

FOTOBHOCTb K  TpPydy, OCO3HaHUE  LIEHHOCTH
MacTepcTBa, TPY10JII00ue;
TOTOBHOCTb K aKTUBHOMN JeSITeNIbHOCTU

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

MeTal’[pe}lMeTHble pe3yibTarbl JOJZKHBI OTpPaKaTh:

OBJ1ageHne

YHHBepPCAJbHBIMU Y4eOHBIMU

MO3HABATEJIbHBIMM JIEHCTBUSIMHU:
a) 0a30Bble JIOTUYECKHUE 1eliCTBUS:

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

YCTaHaBJ'H/IBaTI) Cym@CTBeHHI)H\/II HpI/I3HaK NI
OCHOBAaHUA JJISA CpaBHCHI/ISI, KHaCCHq)HKaHHH u
00001IeHMS;

OMpECACIIATDh UCIIN ACATCIIBHOCTH, 3a1aBaTh MapaMETPhI
N KpUTCPUHN UX JOCTUIKCHUA,

BbIABJIATE 3aKOHOMEPHOCTH W HNPOTUBOPCHUA B
paccMaTpruBACMBbIX ABJICHUAX,

JAucuMmyimHapHble pe3yJbTAaThl J0JKHbI OTPAKATH:

IIP6 01. chopmMHupOBAaHHOCTH MPEACTABICHHUI: O XUMHYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIHU
XUMHUHM B TIO3HAHWW SIBJICHUM TNPUPOABI, 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 XHWMHYECKUX 3HAHUM, KOTOpas
BKJIFOYACT:  OCHOBOIIOJIATAIONINE  TOHATUS  (XMMUYECKUU
JJIEMEHT, aTOM, OJJIGKTpOHHAs o0oJouka aroma, s-, p-, d-
ANIEKTPOHHBIC OPOUTAIH aTOMOB, MOH, MOJICKYJIa, BAJICHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsA Macca, MOJIIPHBIA 00BEM, yTIepOIHbII
ckener, GYyHKIMOHANbHAs TpyMNa, paaukal, H30Mepus,
W30MEpbI, TOMOJIOTUYECKHI pPsJl, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHUCTIOPOJI- M a30TCOJEpIKAIINe COCTUHEHUS, OMOIOTHYECKH
aKTUBHBIC BelIecTBa (YIJIEBOIBI, KHUPBI, OEIKH), MOHOMED,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPUCTAIUTMYECKAsl PEIIeTKa, TUIIBI XHMHYECKHX

peaxiuit (OKHCTUTENHEHO-BOCCTAHOBUTENBHBIE, 9K30-U
SHJOTEPMUUYECKHE, pEaKIMd HWOHHOTO OOMEHa), pacTBOD,
JNEKTPOJIUTHI, HEDIIEKTPOIIUTHI, ANEKTPOIUTUYECKAS
JMCCOIIMAINS,  OKUCIIUTENh, BOCCTAaHOBHTENb, CKOPOCTh

! O6uire pe3ysIbTaThl OCYIIECTBISAIOTCS B COOTBETCTBMH C JIMYHOCTHBIMM M MeTanpeaMeTHeiMu pesyibraramu @TOC COO (Tpukas Munobprayku Poccun ot 17.05.2012 Ne 413
(penmaxnus ot 27.12.2023 1.), B popMHPOBaHHU KOTOPHIX y4acTBYeT 00I1eo0pa3oBaTeIbHas TUCHUIIIMHA.

2 JlucuMILTMHAPHBIE PE3YJIBTAThI OCYLIECTBISIOTCS B COOTBETCTBUM ¢ TPEGOBAHUIMH K TIPEMETHBIM pe3yibTaTaM 6azoBoro ypoeHs (I1P6), ycranosnenubimu ®TOC COO (ITpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 1.), ¢ coXpaHEHHEM HCXOIHOH HyMepalyy.

5




BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OIEHUBATH
COOTBETCTBUE PE3YJIHTATOB IIEJISM, OLICHUBATh PUCKH
HOCJIEICTBUHN I€ATEILHOCTH.

0) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeCTBUS:

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

BBIABIISATH IMPUYUHHO-CIICACTBCHHBIC CBsI3H1 u
aKTyaJM3UpOBaTh 3ajady, BBIIBUTATh THUIOTE3y e
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
YCIIOBHSIX;

YMETh IEPEHOCHUTh 3HAaHUS B IIO3HABATCIBHYIO U
MPAKTHYECKYIO 00JIACTH KUZHEICATCIIEHOCTH.

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
HEOPTaHWYECKUX W OpPTraHUYeCKUX BEUIECTB B OBITY U
MPAKTUYECKOHN JESITeTbHOCTH YeJIOBEKa;

I1P6 03. chopMUPOBAaHHOCTh YMEHHH BBISBIATH XapaKTEPHBIE
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 TMOHATHIMHU H
MPECTaBICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;
IP6 04. chopMUPOBAHHOCTH yMEHHH  HCIOJIB30BaTh
HAaUMEHOBAHUS XHUMHUYECKUX COCAMHEHUN MEXIyHApOIHOTO
COK03a TEOPETUYECKOM M NMPUKIAJTHON XUMHUU U TPHUBUAJIbHBIC
HA3BaHUS BAKHEHIINX BEIIECTB (ITUJICH, alleTHJICH, TIUIepHH,
dbenon, dopmanbaerua, YKCyCHass KUCIOTA, TIUIUH, YTrapHBIA
ra3, yrJeKUCIbld ra3, aMMHakK, ramieHasi U3BECTb, HeralieHas
U3BECThb, NHUTHhEBAas COJa M JAPYTUX), COCTaBIATH (DOPMYIIbI
HEOPraHWYECKUX M OpPraHMYECKHUX BELIECTB, YPaBHEHMS
XUMHUYECKUX pPEaKIHH, OOBACHATH UX CMBICI; MOJITBEPXKIATh
XapakTepHbIe XUMUYECKHE CBOICTBa BELIECCTB
COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMU U 3alIUCSIMU ypaBHEHUI
XUMHYECKHUX PEaKIIHii;

nP6 05. chopMuUpOBaHHOCTP YMEHHH  YCTaHABIIMBAThH
MPUHAJJICKHOCTh U3YUEHHBIX HEOPTAHUUECKUX U OPTraHUYECKUX
BEIIECTB K OMNpEJEICHHbIM KjlaccaM M TPYIIaM COEAMHEHUH,
XapakTepu30BaTh HX COCTaB M BaXXHEMINE CBOMCTBA;
OTIpEeAEIATh BUJbl XUMUYECKUX CBA3€H (KOBaJleHTHAs, HOHHA,
MEeTaJuUIM4ecKasi, BOJAOPOJAHAs), THUIBl  KPUCTAJUIMUECKHUX
PEILIETOK BEIIECTB; KJIacCu(UIUPOBATh XUMUUECKHUE PEAKIINY;




I1P6 07. chopMHUPOBAHHOCTH YMEHHI MPOBOJMUTH PACUETHI IO
XUMHUYECKUM (pOopMysaM U YpaBHEHUSM XUMHYECKHUX PEaKIIHii ¢
UCIOJIb30BaHUEM (PU3UUECKHX BEJIMYHMH, XapaKTEePHU3YIOIIUX
BEIIECTBA C KOJWYCCTBEHHOHW CTOPOHBI: Macchl, 0ObeMa
(HOpMallbHBIE  YCJIOBHS) Ta30B, KOJHMYECTBAa BEIIECTBA;
WCIIO0Ib30BaTh CUCTEMHbIE XUMHUUYECKUE 3HAHUS IS MPUHATUS
pelIeHrul B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C
BEILIECTBAMH U X TPUMEHEHHUEM.

OK 02. Ucnonb3oBath
COBPEMEHHbBIC
CpeICTBa MOUCKA,
aHanu3a u
UHTEPIIPETANH
uHpOpMaLUU 1
nH(pOpMaLIOHHBIE
TEXHOJIOTUH JIJIS
BBITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAIBHON
NesITeIbHOCTH

JIn4yHOCTHBIE Pe3yJbTAThI JOKHBI 0TPAKATh B YACTH:

LHEHHOCTH HAYYHOI0 MO3HAHUS:

— c(pOpMUPOBAHHOCTb MUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOILECTBEHHOW IMpPaKTHUKH, OCHOBAaHHOI'O Ha
JManore KyjnbTyp, CIIOCOOCTBYIOILEIO OCO3HAHUIO
CBOEr0 MECTa B IOJUKYJIbTYPHOM MUDE;

— COBEPIICHCTBOBAaHUE SA3BIKOBOM M  YHUTATEIIBCKOU
KyJbTYpbl KakK CpEICTBAa B3aUMOACUCTBHUS MEXKIY
JIOJIbMU U NTO3HAHUS MUpA.

MeranpeamMeTHble pe3yJbTaThl [JOJKHBI OTPaKATh:

OBianenue YHHBEPCAJIbHBIMH Y4eOHBIMU

NMO3HABATE/ILHBIMHU JAeHCTBUAMM:

B) pa6ora ¢ unopmanmeii:

— BJAJeTh HaBbIKAaMHM MOJY4YEHHs HHPOpMALUM U3
UCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSATEIBHO
OCYHIECTBIISATh TOUCK, aHalIW3, CUCTEMaTH3alHUI0 U
UHTEpIpeTalnio MH(OPMAIMKU Pa3IUYHBIX BHJIOB U
dbopM mpecTaBIeHNUS;

— CO3J1aBaTh TEKCTHI B PA3IMYHBbIX (QopMaTax ¢ y4eToM
Ha3HaueHUs HMHQOpPMALUM U IEJeBOH ayIUTOPHUH,
BbIOMpas ONTUMaJIbHYIO (OpMYy TMPEACTABICHUS U
BU3YaJIU3aluy;

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 (hopMysaM U ypaBHEHUSIM XMMHUYECKHUX PEaKIIHii ¢
UCIIOJIb30BaHUEM (PU3UUECKUX BEJIMYMH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOH CTOpPOHBI: Macchl, o0OBemMa
(HOpMmallbHbIE ~ YCJIOBHS) Ta30B, KOJHMYECTBAa  BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHBIE XMMUUYECKHE 3HAHUS I MPUHATUA
pelieHuit B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM;

nP6 08. chopMUpPOBAaHHOCT, YMEHUW TIUIAHUPOBATH U
BBIMOJHATh ~ XMMHYECKUH  DKCIEPUMEHT  (MIpeBpalIeHUs
OpraHMYECKUX BEILECTB MPU HarpeBaHUU, OJyUYE€HUE STUICHA U
U3YUYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLIUU Ha allbJIETUbI,
Kpaxmall, YKCYCHYIO KHCIOTY; JeHarypauusi OeIKkoB Hpu
HarpeBaHUM, LIBETHbIE PEAKIMH OENKOB; MPOBOJUTH PEAKIUU
MOHHOTO OOMEHa, OMNpeAeNsTh Cpeay BOJIHBIX pPACTBOPOB,
KaueCTBEHHBIC pEaKIMu Ha Ccynbdar-, KapOoHAT- M XJIOPU-
AQHWOHBI, HA KAaTHOH aMMOHUS; pPEeIaTh JKCIEPUMEHTATbHBIC
3aiauu no reMam "Mertamisl" u "Hemeramisl") B COOTBETCTBUM
C TMpaBUjaMH TEXHUKM O€30MacHOCTH NpH O0OpalleHuu ¢
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. cdhopMUPOBAHHOCTHL YMEHHUS  aHAJIU3UPOBATH
XMMHUYECKYI0  HMH(OpManuio, MOIy4aeMyl U3  pa3HbIX
MCTOYHUKOB (CPEACTB MacCcOBOM MHpOpManuu, ceTb IHTepHeT U

JIpyrue).

OK 04. O¢ddexruBHO
B3aUMOJICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH/1e

JIMYHOCTHBIE Pe3yJbTaThl I0JI2KHbI 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.

MeTanpeaMeTHble pe3yabTaThl T0JKHBI 0TPAXKATh:

OBjajleHHe YHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH

JeHCTBUSIMU:

0) COBMeCTHAs J1eATeIbHOCTD:

— TIOHUMATh U UCTIOJB30BaTh MPEUMYIIIECTBA KOMaHTHOM
Y MHAUBHUIYyaIbHOMN paboTHI;

— TMpUHUMATh €I  COBMECTHOM  JIeATEIIbHOCTH,
OpraHU30BBIBATh U KOOPAMHHUPOBATH JCUCTBUS IO €€
JIOCTHKCHHIO: COCTaBJIATh IJIaH JEUCTBUM,
pacripeieNiaTh POJH C YYE€TOM MHEHUW YYaCTHHUKOB
00CyXJ1aTh pe3ylabTaThl COBMECTHOM paboTHI.

OBjaseHHe  YHUBEPCAJIBHBIMU  PeryJATHBHBIMHU

JeHCTBUSAMH:

r) NpUHATHE ceOsl M APYTruX JI0dei:

— TIPUHAMATH MOTHBBI U apTyYMEHTHI JPYTHX JIOACH MPU
aHaJIN3€ Pe3ybTaTOB JIEATEIbHOCTH;

— TIpU3HaBaTh CBOE MpaBO W MpaBO APYrUX JIIOJAEH Ha
OIINOKH,

I[I/ICIII/II[.]'[I/IHapHLIe (l'[pelIMeTHLIe) pe3yjJbTaTbl U JO0J/IKHBI

0TPakKaTh:
P66 08. chopmupoBaHHOCT, YMEHHM IUIAHUPOBAThH 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
HarpeBaHWM, [BETHBIC PEAKIMHM OEJIKOB; MPOBOJUTH PEaKIIUH
MOHHOTO OOMEHa, OIpEeAeNATh Cpely BOIHBIX PacTBOPOB,
KayeCTBEHHbIE PEaKIUU Ha cyibdaT-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KAaTHOH aMMOHUS; PEIIaTh JKCIEPUMEHTATbHBIC
3ajauu 1o teMaMm "Metamisl" 1 "HeMeramnsl'") B COOTBETCTBHH
C TpaBWIaMH TEXHUKHA OE30MaCHOCTH TIPH OOpalIeHUH C
BEIIECTBAMH U JTAOOPATOPHBIM 000PYIOBaHHUEM; MPEACTABIATH
pe3yapTaThl XMMHUYECKOTO JKCIepuMeHTa B (opme 3ammcu
YpaBHEHUN COOTBETCTBYIOUIMX peakuuid U QopMyIHUpOBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YIbTATOB.




— pa3BUBaTh CHOCOOHOCTh TMOHMMATh MHUpP C IO3UIUU
JIPyroro 4ejioBeKa.

OK 07. JInyHOCTHBIE Pe3yJibTAThI JOJKHBI 0OTPaKaTh B YacTu: | lucuuninHapabie (MpeaMeTHbIE) Pe3yJabTAThl M JAOJIKHBI
CopeiicTBOBaTh IKOJIOTNYeCKOr0 BOCIIMTAHMSA: 0TPaXKaTh:
COXpaHEHUIO — chopMuUpOBaHHOCTL  dKomorudeckoi  KyabTypsl, | IIPO 01. chopMupoBaHHOCTH NpPEACTABIECHUNM: O XUMHYECKON
OKpPY’Karollleu cpeapl, [IOHMMAHHUE BIIMAHUS  COLMAIBHO-DKOHOMUYECKUX | COCTABIISIIOIIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa, DPOJIH
pecypcocOepeKeHuIo, IPOLECCOB HA COCTOSIHUE NPHUPOAHON M COLMAILHOM | XMMHM B IIO3HAHUM SBICHMHA INpUpOAbl, B (HOpMUPOBAHHU
IPUMEHSATh 3HAHUS 00 Cpelibl, OCO3HAHWE  TJI00AIBLHOrO  XapakTepa | MBIIUIEHHS M KyJbTypbl JIMYHOCTH, €€ (yHKIHMOHAJIBHON
W3MEHEHUHU KIIMMarTa, 9KOJIOTUYECKUX MPOo0dIIeM; IPaMOTHOCTH, HEOOXOIUMOM AJIs peLIeHMs] TPAKTUUYECKUX 3a7a4
IIPUHIHAIIBI — IUIAaHUPOBAaHUE U  OCYIIECTBICHUE HeﬁCTBHﬁ B | U DJKOJOTHNYECCKHU 000CHOBAaHHOTO 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'IIO,Z[8.TB ImpaBujia
3P PEKTHBHO —  aKTHBHOC HEIPUATHE ICHCTBUI, IPUHOCAIMX Bper | YKOTOTHYECKHU LENeCO00Pa3HOro IOBEICHHS B OBITY U TPYI0BOH
JeiCTBOBATH B OKpY’KaroIlen cpeje; JEATEIbHOCTH B LEJIAX COXPAHEHUS CBOEro 3J0pOBbS U
Ype3BbIYAHBIX —  yMeHue [IPOTHO3HPOBATH eGnaronpusTHpie | OKPYKAIOWEH NPUPOIHOH  CPEABL; yHMTBIBATH ONACHOCTD
CUTYaIUsAX JKOJNIOTHUECKHE  TIOCIEJACTBHS  NpeAIPUHEMAEMbIX | BO3ACHCTBUSA HA JKHBbIC OPraHU3MBI ONPE/ICTCHHBIX BEIICCTB,
JeCTBHil, PeI0TBpAIIATS HX. NOHMMAasl CMBICII  [IOKa3aTeiasl MpPEeesbHOM  JO0IMyCTUMOMN
MeTanpeaMeTHbIe Pe3yJabTaThl A0JKHBI 0TPAKATH: KOHICHTPAIMH.
Osnapnenue YHHBEPCAJIbHBIMH Y4eOHBIMHU
NMO3HABATEJbHBIMHU JeliCTBUAMM:
B) padora ¢ nHgopmanmeii:
— HCHOJb30BaTh  CPeACTBA  HMH(POPMAIMOHHBIX U
KOMMYHHMKAI[UOHHBIX  TEXHOJOTMH B  pElICHUU
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3aIMOHHBIX 33/1a4 ¢ COONII0IEHNEM TpeOOBaHUN
SPrOHOMHUKH, TEXHUKH OE30MacHOCTH, TUTUEHBHI,
pecypcocOepexeHus, MPaBOBbIX U ATUYECKUX HOPM,
HOPM HH(OPMAIIMOHHON 0€30IacHOCTH.
K 2.1 — copMHUpOBaHHOCTL  dKomorudeckoi  KyiabTypsl, | IIPO 10. chopmupoBaHHOCTE yMeHHI COOMIOAATh IpaBHIa
OcymecTBasaTh NOHUMAaHUE BJIMSHUS  COLUAILHO-PKOHOMHUYECKHX | DKOJIOTHYECKH LIENECOO0PA3HOro MOBEACHUS B OBITY H

OIIpEZICIICHUE U
yCTpaHEHHUE OTKA30B B

MPOIECCOB HA COCTOSHUE MPUPOJHOW U COLUATBHOM

TPYAOBOM AEATEIBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/10POBbS
U OKPY’KaroIIeH MPUPOJTHON Cpeibl; YYUTHIBATH OMMACHOCTh




paboTe CTaHIMOHHBIX,
MEPErOHHBIX,
MHUKPOIPOLIECCOPHBIX
U AMAarHOCTUYECKUX
CUCTEM aBTOMATHUKH.

Cpelbl, OCO3HaHME  IIOOAJBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAHUE M OCYILECTBJICHHE JEHUCTBUHM B
OKpYXKalolleW Cpele Ha OCHOBE 3HAHMs LeENel
YCTOMYMBOI'O pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEMNPUITHE JECUCTBUM, NPUHOCAIIUX BPEX
OKpYXaroIlIe Cpeae;

yMeHue IIPOTHO3UPOBATh HeOIaronpusTHHIE
9KOJIOTMYECKHE  IIOCIEACTBHS  IPEINTPUHUMAEMBIX
JIEHCTBHM, IPEJOTBPALLATE UX.

BO3JICHCTBUS Ha )KMBBIE OPTaHU3MBbI OIIPECIICHHBIX BEIIECTB,
IMOHKMMAs CMBICIT ITOKA3aTelIsl NPEAeIbHOM A0y CTUMOMN
KOHLIEHTpaLUH.
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJIBHON
JANCHUITIVIMHBI «XXUMMWS»

2.1. O0beM JUCUUILJIMHBI U BUbI Y4e0HO# padoThl

. O0beM B

Buna yueOHoii padoThI
yacax

O0Bém 00pa3oBaTeIbHOM MPOrPaAMMBbI 1M CIIATIJINHbI 78
Conep:xxanue yueOHOIro MaTepuaJia 70
BT. U.:
TEOPETUYECKUE 3aHATUI 50
MPAKTUYECKUE 3aHATUSA 20
1abopaTopHbIC 3aHATH -
IIpodeccnonanbHO OpMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue 6
NPHUKJIATHOr0 MOLYJIs1)>
BT. U.:
TEOPETUYECKHE 3aHATHS 2
MPAKTUYECKHUE 3aHITUS 4
IpomexyTounas arrectanus (1uddepeHrupoBanHbIii 3aueT)? 2

3 TIpogecCHOHAILHO OPHUEHTHPOBAHHOE COJEPKAHHE MOXKET OBITH PACIPENEIeHO IO pasfeliaM (TeMaM) WM
CKOHIIEHTPUPOBAHO B pa3zzene [Ipuxinaanoi Moayb.

4 dDopMa HpOMe)KyTO‘[HOI\/’I aTTeCTall U KOJIMYCCTBO YaCOB, OTBOAMMBIX Ha €€ MPOBEACHUE, PETIIAMEHTUPYIOTCA
yueonbsM mianoM OIT CITO
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2.2. TemaTuyecKMi MJIAH M COAEPKAHUE U CIUTIIHHBI

HaunmenoBanue
pa3iesioB U TeM

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

O0LéEM
4acoB

dopmHpyeMble
KOMIIETCHIIUH

1

2

4

Coaep:xanue y4eOHOro MaTepuaJia

70

Paznen 1. TeopeTnueckue 0CHOBbI XUMHH

16

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

Coaep:xaHue y4eOHOro MaTepuaJia

XUMHYECKHUH dJIeMEHT. AToM. Sapo aToma, U30TOMBI. DJIEKTPOHHAS 000JI0YKa. DHEPTreTUYECKHE
YPOBHH, MOJYPOBHU. ATOMHEIC OpOHTaH, S-, p-, d- amemMeHThl. OCOOCHHOCTH paCIIpEIeICHIS
AJNIEKTPOHOB MO OpPOUTANSAM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS
KoH(puryparms atroMoB. OCHOBHBIE XUMHUYECKUE 3aKOHBI

IlpakTH4YecKue 3aHATHSA

[Ipaktuyeckas pabora Nel. «OCHOBHbIE KOJIMUYECTBEHHBIE 3aKOHBl B XMMHHM W PacyeThl IO
YPAaBHEHUSAM XUMUYECKUX PEAKLUI.

OTHOocuTeNnbHBIE aTOMHAsE U MOJIEKYJIsIpHasg macchl. MossipHas macca. KosnnuecTBo BeiecTsa.
MaccoBast fons BeuniecTBa. 3akoH ABoraapo. MossipHblii 00beM razoB. OTHOcUTENbHAs
IIOTHOCTB Ta30B. PacueTsl mo YPaBHCHHUAM XUMHUYCCKUX peaKHI/Iﬁ C MCITOJIb30BaHMEM MAacCOBOI
JI0JIM BElIeCTBa, 00beMa (HOpMaJibHbIE YCIIOBUSI) I'a30B, KOJMYECTBA BELIECTBA

OK 01

Tema 1.2.
[Tepuoanueckuii 3aK0H
u [Tepnoanueckas
CHUCTEMa XHMHYECKHX
snementoB  JI. N
MenneneeBa, UX CBSI3b
c COBPEMEHHOM
TeopHen CTpOEHUs
aTOMOB

Coaep:xanue yueOHOro MaTepuaJia

HpaKanecmle 3AHATHUSA

[IpakTryeckas padora Ne2. «M3ydeHue nepuoIn4eckux 3aKOHOMEPHOCTEN U UX B3aUMOCBS3H CO
CTPOCHHEM aTOMOBY.

Ilepuognueckas cucrema xuMmuueckux aieMeHToB JI.M. MenneneeBa. CBs3p NepuOIUIECKOTO
3aKkoHa U [lepnonueckoi CHCTEMbl XUMUYECKHX DJIEMEHTOB C COBPEMEHHOU TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHHs] CBOMCTB XMMHMUYECKHX 3JIEMEHTOB, 00pazyeMbIX HMHU
MIPOCTBIX M CIOXHBIX BEIIECTB IO TpynnaM U nepuojam llepuoanueckoil cucrembl. 3HaueHHE
[IEPUOJIUYECKOr0 3aKOHA U CUCTEMBI XMMHMUYECKHUX djieMeHTOB [[.M. MeHaeneeBa B pa3BUTHH
HayKH.

VYcTaHOBIEHUE CBA3U MEXKIY CTPOCHHUEM aTOMOB XMMHUYECKUX JJIEMEHTOB M MEPUOAUYECKUM
M3MEHEHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COCIMHEHHUI B COOTBETCTBUU C MOJOKEHUEM

OK 01
OK 02
K 2.1

5 O6pazoBartesbHas OpraHu3alys BIPABE CAMOCTOSTENLHO ONPEAENATH TIOCIIENO0BATENBHOCTE U3yUEHHS PA3/IEIOB U TEM, BXOJAIIMX B HUX, & TAKIKE MEPEPACTIPENENATL KOJIHYECTBO
YacoB JJIsl OCBOCHUsI 00y4aloIMMICs Y4eOHOro MaTrepuaia, C y4eToM JIOTUKH (POPMHUPOBAHUS JUCIUITIIMHAPHBIX PE3YJIFTaTOB, OOIIUX U MPO(eCcCHOHATIBHBIX KOMIICTEHIUH,
MEXXIPEIMETHBIX CBSI3€H C IPYTrMMHU TUCHUITIMHAMH 00111e00pa3oBaTesIsHOTO 1 001enpodeccHoHanbHOro nukioB yuedHoro miaxna Ol 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.

CtpoeHne  BelecTBa
51 npupoaa
XAMHYECKOH  CBA3U.
MHuoroob6pasue
BEIIECTB

Coaep:xanue y4eOHOro MaTepuaJia

CrtpoeHue BeniecTBa. XuMuieckas CBsi3b. Buipl XuMuueckoil cBsi3u (KOBaJICHTHAsI HEMOJISIpHAS
U TIOJIIpHAs, MOHHAs, METaJUTHYecKast). MexaHu3Mbl 00pa3oBaHMs KOBAICHTHON XUMUYECKOU
cBs3u (OOMEHHBIH M JOHOPHO-akUenTopHbI). Bogopomnas cBs3b. BaneHTHOCTD.
DnekTpooTpuliareabHOCTh. CTeneHb okucieHus. oHbI: KAaTHOHBI U @HUOHBI

IlpakTH4YecKue 3aHATHSA

[IpakTuueckas padora Ne3. «CtpoeHue BelecTBa U NpUpoia XUMUYECKOM CBSI3U.
JleMoHCTpauuss MoJeliell KpUCTAIUIMYECKUX PELIETOK: MOHHOW (XJIOpUJ HATpus), aTOMHOM
(rpaduT 1 anmaz), MOJEKYJSIPHOU (YTIICKUCIBIN ra3, HOJ), METALINYCCKON (HATPUi, MarHWiA,
Menb). Pemenne mpakTuyeckux 3aaHuil Ha COCTaBJIEHUE BJIEKTPOHHO-rpaduueckux Gopmyi
aneMeHTOB 1—4 nepuojoB

OK 01

Tema 1.4.
Knaccudukanus,

u HOMEHKJIAaTypa
HCOpFaHI/I‘IeCKI/IX
BEIIECTB

Coaep:xanue yueOHOro MaTepuaJia

Knaccudpukanus HeopraHuueckux BemiecTB. HomeHkiaTypa HEOPraHWYECKMX BEILECTB
(oxcuabl, THIPOKCUABI, KHUCIOTHI, COJM). BeliecTBa MOJEKYJISIPHOrO W HEMOJEKYJSPHOIO
CTpoeHHMsI. ATperatHble COCTOSIHUS BenlecTBa. Kpucramiueckue u aMop@HbI€ BEIECTBA. 3aKOH
MIOCTOSIHCTBA COCTaBa BeLeCTBA. THIbI KPUCTAIUIMYECKUX PELIETOK (aTOMHas, MOJIEKYJIIpHas,
MOHHAsl, METAJUIMYECKasi). 3aBUCUMOCTh CBOMCTBA BELLIECTB OT THUIA KPUCTAIUIMYECKON PEIIETKH

HpaKanecmle 3AHATHUSA

[TpakTryeckas padora Ne4. «HomeHKI1aTypa HEOPraHUYECKUX BEILIECTBY.

Pemenune mnpakTuyeckux 3ajaHuil MO KiIaccU(UKAlMM, HOMEHKJIAType W XHUMHUYECKUM
¢dbopMynaM HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX KJIaccoB (yrapHbIi ras, yriaeKHCIbId ras,
aMMHaK, raleHasi U3BecTb, HeralleHasl U3BeCTb, IUThEBAsl COJla U APYTUX): HA3BaHUS BELLECTB
no mexayHapojaHoi (MIOITAK) mnu TpuBHambHONH HOMEHKIIATYpe M COCTaBICHHE (POPMYJIBI
XUMHYECKHUX BEIIECTB, ONpeiesieHue MpUHAMJIeKHOCTH K Kiaccy. Ilouck umHpopmanmu mo
Ha3BaHUAM, UACHTU(DHUKATOPAM, CTPYKTYpHBIM (opMyIaM. AHaIN3 XUMHUECKONW HHPOpMaLInH,
MOJIy4aeMOil M3 pa3HbIX HUCTOYHHMKOB (CpencTB MaccoBoi uH(popManuu, cetb MHTepHeT u

JpYyTHUe)

OK 01
OK 02

Tema 1.5.
Tunet XUMHUUYECKUX
peakuuii

Coneprxanue y4eGHOro MaTepuasia

Xumunyeckass peakuus. Kraccupukanus XUMHYECKHX peakUWid B HEOPraHUYECKOM H
OpPraHMYECKON XMMHH. 3aKOHBI COXpPAHEHMsI Macchl BELIECTBA, COXPAHEHUS M IPEBPALLEHUS

OK 01
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OHCPIYU IIPpHU XUMHUYCCKUX PCAKIUAX. OKHCIUTEIBHO-BOCCTAHOBUTCIIHLHEIC pcakuuu (ypaBHeHI/DI
OKHCIICHHUA-BOCCTAHOBJICHUS, CTCIICHb OKHUCJICHHA, OKHCIIMTCIIb u BOCCTAaHOBHTCIIb,
OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHLIC PCAKIMU B IPHUPOAC, IMPOU3BOACTBCHHBLIX IMPOHCCCAX U
KHU3HCACATCIIBHOCTH OpraHI/ISMOB)

Tema 1.6. Coaeprxanue yueOHOro MaTepuaJia 2 OK 01
Ckopocte XuMMHYECKHX | CKOPOCTh PEAKIMU, €€ 3aBUCHMOCTh OT PAa3JIMYHBIX (PAKTOPOB: MPUPOJIBI PEeardupyroIInux OK 02
peakuui. XHMMHUYECKOE| BEIIECTB, KOHIICHTPAIIMH PEAarupyIONINX BEIIECTB, TEMIIEPATypbl W TUIOIIATU PEAKIIMOHHON TIK 2.1
paBHOBECHE noBepxHocTU. TeroBbie 3PHEeKThl XUMUUECKUX PEAKIIHi: 9K30- U IHIOTEPMUYECKHE PEaKILIUH. 1

OOparuMble peakuuu. XUMHUYECKOe paBHOBecue. DakTOpbI, BIHSIOIIME HA COCTOSHHE

XUMHYECKOTO paBHOBECHUsl (KOHIIGHTpAILMsl PEareéHTOB WU MPOAYKTOB pEaKlWH, JIaBlIECHUE,

temneparypa). [lpunnun Jle [llatense

IlpakTH4YecKue 3aHATHSA

[Ipaktuyeckas pabora NeS. «BimsHue paznuuHbIX (GAKTOPOB HA CKOPOCTh XHMHYECKOM

peakum».

Pemenne mnpakTHKO-OPUEHTHPOBAHHBIX 3aJaHWii Ha aHanmu3 (PaKTOpOB, BIHUSAIOMIMX HA

M3MEHEHUE CKOPOCTH XMMHUECKON peakuuu. 3aBUCUMOCTb CKOPOCTU XUMHUYECKON PEaKLUK OT 1

MPUCYTCTBUSL KaTalu3aTopa Ha IpPHUMEpPE paslIoKEHUs MNEepOKCHIa BOJOpPOJa C IOMOILBIO

JUOKCHJa MapraHiia W KaTajia3bl. PernieHue mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha

npuMeHenue npuHiuna Jle-lllatenbe 11 HaXO0XIE€HUS HANPaBICHUS CMELEHUS PaBHOBECHS

XMMUYECKOH peaklMy U aHaIu3 (JaKTOPOB, BIUSIOUIMX HA CMEIIEHHEe XUMUYECKOTO PABHOBECHSI
Tema 1.7. Coaep:xaHue y4eOHOro MaTepuaJia 2 OK 01
PactBopsl, Teopus | PacTBopsl. Buibel pacTBOpoB IO COAEpkKAHMIO PACTBOPEHHOIO BellecTBa. PacTBOPUMOCTB. OK 02
BJIEKTPOJIUTHYECKON [TonsiTue o aucnepcHbIx cuctemMax. VICTUHHBIE W KOJUIOMIHBIE pacTBOpPbl. MaccoBasi J0Jist ) OK 04
JMCCOLIMAllMU U MOHHBIHN | BeriecTBa B pacTBope. [loHaTue o BogopoaHom nokasarene (pH) pactBopa. DneKTpoinTHUeCKas OK 07
oOmeH nuccoruanusi. CUiIbHbBIE U ClIa0ble SJIEKTPOJIMTHI, HEAJIEKTPOIUTHI. Peakiinu noHHOro oOMeHa TIK 2.1
Pasnen 2. Heoprannueckasi Xumus 10
Tema 2.1. Coaepxanue y4eOHOIro MaTepuaJa 8 OK 01
Ousuko-xumMudeckue |Meramel. [lonoxkenne wmeramnoB B Ilepuoguueckoil cucTeMe XHUMHUYECKHUX JIIEMEHTOB. OK 02
CBOICTBa OCOOEHHOCTH CTPOCHMS DJIEKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. OOmme ¢usznyeckue OK 04
HEOPraHUYECKUX cBoiictBa MeTaioB. CIUTaBbl METAIOB. JJIEKTPOXMMHYECKUH DS HANpPSHKEHUH METauIoB. 2 K 2.1
BEILICCTB XUMHUYECKHE CBOMCTBA BAKHEHIINX METAIIOB (HATPUiA, Kaluuil, KalblUi, MAaTHUH, aTIOMUHUH,

IIUHK, XpOM, JKeJie30, MeIb) W HX coeauHeHui. OOmme CcrnocoObl TOJYYSHHUS METaJlIoB.
[TpuMeHeHne METaJIOB B OBITY U TEXHUKE
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Hewmerainsl. [lonoxenue Hemerauios B [lepuoandeckoil cucremMe XUMHIECKUX d1eMeHToB JI.1.
MenneneeBa U OCOOCHHOCTH CTpPOCHHMsS aroMoB. @Du3MYecKue CBOMCTBA HEMETaJlIOB.
ANOTpOIUs HEMETAUIOB (Ha MPUMEpPE KUCIIOpOoia, cephl, pochopa U yriepoaa). XMMHUECKUE
CBOWCTBA U IPUMEHEHNE BaKHEHIINX HEMETAIIOB (TaJIoreHoB, cepsl, a30Ta, pocdopa, yriepoaa
U KPEMHHSA) U HMX COEIAMHEHUN (OKCUIOB, KHUCIOPOACOAEPXkAIIUX KHCIOT, BOJOPOJIHBIX
coenuHeHni). [I[puMeHeHne BAXKHEUIINX HEMETAVIOB U UX COCTMHCHUN

XHWMHUYECKHE CBOICTBA OCHOBHBIX KJIaCCOB HCOPTaHNUYCCKUX BCILICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, cojiell u ,I[p) I'eHeTnueckas CBSI3b HEOPraHM4YE€CKNX BCIICCTB, IPUHAMICKAIIHUX K
Pa3JIMUHBIM KJIaCCaM. 3aKOHOM€pHOCTI/I B U3MCHCHHUU CBOMCTB IMPOCTBIX BCHICCTB, BOAOPOAHBIX
CO@,Z[I/IHGHPlﬁ, BBICIINX OKCHAOB Y THAPOKCHIAOB

HpaKanecmle 3AHATHUSA

[IpakTuueckas pabora Ne 6. « DU3UKO-XUMUYECKUE CBOWCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBiieHHe ypaBHEHUH XMMMUYECKHUX pEaKUMH € ydacTUEM TMPOCTBIX M  CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAJUIOB M HEMETalNIOB; OKCHJIOB METajUIOB, HEMETaNIOB H
aM(OTEPHBIX AIIEMEHTOB; HEOPTAaHUYECKUX KUCIIOT, OCHOBaHUH M aM(OTEPHBIX T'HJIPOKCUIOB;
HEOPraHUUYECKUX COJICH, XapaKTepU3yIOIINX UX CBOICTBA.

Pacuérsl Macchl BemecTBa il 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE MIIH
00BEMY OHOrO M3 YYACTBYIOIIMX B PEAKLUU BEILIECTB, pacyEThl Macchl (00bEMa, KOIMUYECTBA
BELIECTBA) MPOJIYKTOB PEAKIIMM, €CIM OJHO M3 BELECTB UMEET MpuMecH. PelieHne mpakTHKO-
OpUEHTHUPOBAHHBIX 3aJaHUIl Ha CBOWCTBA, COCTaB, MOJy4YeHHE U O€30MacHOE HCIOJIb30BaHUE
BAKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPOPECCHOHANIBHOM AEATEIbHOCTH YEJI0BEKa

Tema 2.2. Coaepxanue y4eOHOIro MaTepuaJa OK 01
Wnentuduxanus «nerTudukaims HEOPraHUIECKUX BEIIECTBY. OK 02
HEOPraHUYECKUX Pemenne skcriepuMeHTaIbHBIX 3a/1a4 110 XUMUYECKMM CBOMCTBAM METAJNIOB U HEMETAIIIIOB, 110 OK 04
BEIIECTB pacro3HaBaHUI0 W TIOJYYEHUIO COEAMHEHWH METaJuUIOB M HEMETaIOB (B3aUMOJIEHCTBUE

TMJIPOKCHIA AJIFOMUHMS C PaCTBOpAMH KHUCJIOT U 1ienoueil,). aeHTudukanus HeopraHn4eckux

BELIECTB C HCIIOJIb30BAHUEM HMX (PU3UKO-XMMHUYECKUX CBOMCTB, XapaKTEPHBIX Kau€CTBEHHBIX

peakiuii. KauecTBeHHble peakuuu Ha cyibdar-, KapOOHAT- M XJIOPHUI-AaHUOHBI, Ha KaTHOHBI

METAJIJIOB U KAaTHOH aMMOHHS
Pa3nea 3. Teopernueckue 0CHOBBI OPraHMYeCKOH XUMHUH
Tema 3.1. Coaeprxanue yueOHOro MaTepuaJa OK 01

Knaccudukanmus,
CTpOCHHUE u

[Ipeamer opraHn4ecKoi XUMHUHN: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHNE B NIOJYYEHUH HOBBIX
BeulecTB M MartepuasnoB. Teopus crpoeHusi opraHumdeckux coeavHeHuid A.M. bytieposa, eé

15




HOMEHKJIaTypa
OpraHUYECKUX BEILECTB

OCHOBHBIE MOJI0kKEHUsA. CTPYKTYpHBIE (POPMYJIBl OPraHUYECKUX BEIIECTB. | OMOIIOTHs, U30MEPHSL.
XuMuYeckas CBS3b B OpraHM4ECKUX COCUHEHUX: KPATHBIE CBSA3H, G- U M-CBSA3H.
[IpencraBnenne o Kiaccu(UKaUMU OPraHWYECKHX BemlecTB. HoMeHKIaTypa OpraHHYecKux
COeIMHEHUH (cucTeMaTuyeckas) M TpPUBHAIbHbIE Ha3BaHMUs BaKHEHIIMX IpencTaBUTEICH
KJIACCOB OPraHUYECKUX BEIIECTB

IIpakTHyeckue 3aHATHS

[TpakTuueckas padora No7. « HomMeHKIaTypa OpraHM4eCKuX BEIICCTBY.

O3HakomyieHHE ¢ oOpa3laMH OpraHu4yecKMX BEHIECTB W MaTepualaMH Ha HUX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJI ~ OPraHMYECKHX  BEIIECTB,  HAONIOJCHHE W  ONHCaHHE
JEMOHCTPALIMOHHBIX ONBITOB IO MPEBPAIICHUI0 OPraHUYECKUMX BEIIECTB IPU HArpeBaHUU
(nnaBnenue, oOyrauBaHue U roperue). CocraBiieHUE MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX
dbopMynn OpraHMYECKMX BEIIECTB OTAENbHBIX KJIACCOB, UCIONB3YysS UX Ha3BaHHUS IO
CHCTEMAaTHYeCKOH M TPUBUAIBHOM HOMEHKJIAType (ITWJICH, aleTWJICH, TIUIepuH, (eHo,
dbopManbaeru, yKCycHas KHUCIOTa, TIUIHH). PacueTsl mpocTeiimeil ¢hopMyibl OpraHundecKoi
MOJIEKYJIbl, UICXOJIsl U3 3JIEMEHTHOTI0 cocTana (B %)

Pa3znen 4. YrieBoaopoanbl

10

Tema 4.1.
VYrieBogopoasl M HX
MPUPOJHBIC UCTOYHUKHU

Coaep:xxanue yueOHOro MaTepuaJia

[IpenenbHbIE yrieBOAOPOIbI (aJIKAHBI): COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psill. MeTaH U 3TaH:
COCTaB, CTpoeHHe, (pU3nMveckre U XUMHUYECKHE CBOMCTBA (pEaklUU 3aMEIleHUs W TOPEHHS),
MOJTyYeHUE U TPUMEHEHUE.

HenpenenbHble yrieBogopo/ibl (aIKeHbl, alKaJAUeHbl, aTKUHBI).

AJKeHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psfl. DTUJIEH U MPOIMUJIEH: COCTaB, CTPOCHHUE,
¢bu3nyecKkrne U XMMUYECKUE CBOMCTBA (PEaKIMH THAPUPOBAHMS, FAJIOT€HUPOBAHNUS, THIpaTalluH,
OKHCJICHHS U TOJIMMEPU3aLIH) MTOJTy4YeHHEe U IPUMEHEHHE.

Anxaauensl: OyragueH-1,3 u metunOyTaguen-1,3, XuMU4eckoe CTpOeHue, CBOMCTBA (peakuus
MOJUMEpHU3aliK), NpUMEHEeHHue (s CHHTe3a MPHUPOJHOTO M CHHTETHYECKOro Kayyyka H
PE3UHBI).

AJKUHBI: COCTaB M OCOOEHHOCTH CTpPOEHHUS, TOMOJIOTHUECKHH psi. AULETHIIEH: COCTaB,
XUMHYECKOE CTpOeHHue, (u3Mueckue M XUMHUYECKHe CBOWCTBa (peaklUud TUIPUPOBAHMUS,
raJJOTeHUPOBAHUS, THApATallMM TOpPEHHs), I[OJlyueHHe M  NpUMEHeHHe (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIsi CBAPKU M PE3KH METAJJIOB)

ApomaTnueckue yrieBoJopos! (apeHsl). beH3on u Toiyon: cocras, cTpoeHue, GU3NUECKUE U
XMMHYECKHE CBOWCTBA (pEaKkuy raJloreHUpPOBaHMsI U HUTPOBAHUSA), OJyUYE€HUE U IPUMEHEHHE.

OK 01
OK 02
OK 04
K 2.1
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TokcuuHOCTh apeHOB (BiausSHUE OEH30ja Ha OpPraHU3M 4elloBeKa). [ eHeTrueckast CBsI3b MEXIy
YIIIEBONOPOAAMM, IPUHAICIKALIMMY K PA3JINYHBIM KJIACCAM.

[TpupoHbIle UCTOYHUKH YIIeBOOpOoA0B. [Ipupoansbiii ra3 u nomyTHble HeTsHBIE Ta3bl. HedTh
n e€¢ npoucxoxieHue. CrocoObl nepepaOOTKM He(TH: MEPEroHKa, KPEeKUHI (TepMHUECKUIA,
KaTaIUTUYeCKui), mnuponu3. IIpoayktel mepepaboTku  HedTH, HX TPUMEHEHHE B
IIPOMBIIITICHHOCTH

u B ObiTy. KaMeHHBIH yrosib U MPOIYKTHI €0 nepepadoTKu

Tema 4.2. Conep:kanue y4e0HOTr0 MaTepHuaJia 2 OK 02
DU3UKO-XUMHUUYECKUE «CBo¥iCTBa yIIJIEBOJIOPOIOBY. OK 04
CBOIiCTBa TpuBuanpHas U MeXAyHapoAHAss HOMEHKIIATypa, XMMUUYECKHUE CBOMCTBA, CIIOCOOBI MOMyUYeHUs
YTJIEBOIOPOOB yriieBoJIopoioB. [lomydyeHue 3TuiieHa U W3ydeHUE €ro CBOWCTB. MojenupoBaHHE MOJEKYT U 2

XUMHYECKHUX MPEBpaIeHUI YIrIIeBOAOPOJIOB (Ha MpUMepe dTaHa, STUIICHA, alleTUIeHa U JIp.) U

TJIOT€HOTPON3BOIHBIX
Paznen S. Kucioponocoaepxamue opranndyecKkue coeInHeHus 14
Tema 5.1. Coaep:xaHue y4eOHOro MaTepuaJia 2 OK 01
Cnuptel. ®enon [IpenenpHbIe OTHOATOMHBIE CIUPTHI (METAHOJ M 3TAHOM): CTPOCHUE, PU3NYECKHE U XMMHUECKHE OK 07

CBOWCTBA (pEakHUU ¢ aKTUBHBIMH METAJJIaMH, TaJOT€HOBOJOPOIaMH, TOPCHHE), PUMCHECHHE.

Bonoponubie cBsizu Mexay Molekyidamu cnupToB. Du3HONOruueckoe AeHCTBHE METaHoNa U

9TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHoroatoMHbIe COUPTHI (STHUJICHIVIMKObL U TJIMIEPHH): CTpOeHUE, PU3NYECKHEe U XUMHUECKHE )

CBOWCTBAa (B3aMMOJICHCTBUE CO MIEJIOYHBIMH METAJJIaMH, KA4YeCTBCHHAs peakius Ha

MHOTOaTOMHBIE crupThl). Du3noIOrnUeckoe JecTBHEe HA OpraHu3M uenoBeka. [IpumeHneHue

TJIALEPUHA U STHJICHTIIAKOJIS.

®enon. CtpoeHue MONEKyNbl, (pU3NUeCKHe W XUMHUYECKHEe cBoWcTBa (eHona. TOKCHYHOCTh

(deHomna, ero GU3MOIOTHYECKOE ICUCTBUE HA OPraHU3M uennoBeka. [Ipumenenue dhenona
Tema 5.2. Coaepxanue y4eOHOro MaTepuasa 4 OK 01
AJBIEeTuIbI. Anpaeruapl U KeTOHBI ((popmanmpierun, aneTanbIerujl, aleToH): CTpoeHHe, (U3UYECKUE U OK 02
KapOoHOBbIE KUCTIOTBI. |XMMHYECKHE CBOMCTBA (PEaKIMU OKWCIICHHS W BOCCTAHOBJICHHS, KAUYECTBCHHBIC DPEaKIIHH), OK 04
CrnosxHble 3¢upsl IIOJIyYEHUE U IPUMEHEHUE.

OMHOOCHOBHBIC TIpe/eibHbIC KapOOHOBBIC KHCIOTHI (MypaBbHHAs M YKCYCHas KHCJIOTHI): 4

CTpoeHHe, (U3MUECKHEe UM XUMHUYECKHe CBOHCTBa (0OLIME CBOWCTBA KHUCIIOT, peakKius
stepuduKam), TModydyeHne u mpumeHeHune. (CTeapuHOBas M OJEHMHOBAs KHCIOTHI Kak
MPEJICTAaBUTENH BBICITUX KAPOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOJOIIee ASHCTBHE.
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CrnoxHble 2QUpBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX 3QupoB. KupblL.
I'maponus xupoB. [Ipumenenue xupoB. brosornueckas poiib )KUpoB

Tema 5.3.
VrieBoab!

Coaep:xanue y4eOHOro MaTepuaJia

YTaeBoapl: cocTaB, KiaccH(UKAIUs YIIeBOJAOB (MOHO-, M- M IoJucaxapuipbl). [Jroko3a —
MPOCTEUIIINIA MOHOCAXapHa: OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, (PH3UYECKHE U XUMHYCCKHE
CBOWCTBa TJIIOKO3bI (B3ammopelcTBue ¢ Tuapokcuaom meau (II), oxucieHne aMMHaYHBIM
pactBopoMm okcuaa cepedpa (I), BocctaHoBIIeHUE, OPOKEHHUE TITFOKO3bI), HAXOXKICHHE B IPUPO/IEL,
MPUMEHEHHE TJFOKO3bI, OMOJIOTMYECKas POJb B JKU3HENCITECIBHOCTH OpPraHU3Ma 4YellOBEKa.
dorocunTe3. DpyKTO3a KaK H30MEP TIIOKO3HI.

Caxapo3a — MpencTaBUTEIb IUCAXapuIOB, THIAPOJIU3 Caxapo3bl, HAXOXKICHHE B MPHUPOJC U
MIPUMCHCHHE.

[Tonucaxapuapl: Kpaxmana U LEJUI0NI03a KaK MpUpoAHble monuMmepbl. CTpoeHue Kpaxmala H
[EJUTIONIO3BI, (PU3NUYECKUE M XUMUYECKHIE CBOMCTBA KpaxMalia (THIPOJIH3, KAaueCTBEHHAS PEaKIIHsI
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBaA
KHCJIOPOJ0COIePIKALIUX
OpraHNYEeCKuX
COCJIMHEHU I

Coaep:xaHue y4eOHOro MaTepuaJia

IlpakTH4YecKue 3aHATHSA

[IpakTuueckass pabGora  Ne8.
COETUHEHUI.

TpuBuanpHast U MEXIyHapOIHAS HOMEHKJIATypa, XUMHUYECKHUE CBOMCTBA, CITOCOOBI TOIYYSHUS
CIUPTOB U (PEHOIOB, KapOOHOBBIX KHCIOT U 2PHUPOB, aJbACTUAOB U KeTOHOB. COCTaBIIEHHE CXEM
peaknuii (B TOM 4YHCJIE IO TPEITOKECHHBIM IEMOYKaM IPEBPAIICHH), XapaKTepHU3yIOUIUX
XUMHUYECKHUE CBOMCTBA KUCIOPOJ0COACPKAIIMX OPraHUYECKUX COSAMHEHUIN

«HomeHknaTypa KHUCIOPOAOCOAEPKAIIUX  OPraHMYECKHUX

[Mpaktuueckas pabora Ne9. «Xumuyeckue u (PU3NUECKUE CBOMCTBA KHUCIOPOIOCOACPIHKAIINX
OpPraHUYECKUX COEAUHECHUSY.

[IpoBenenue, HaOmIOAEHWE W ONHCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
KayeCTBEHHbIE PEAKIIMU OJHOATOMHBIX CHUPTOB (OKMCIeHHe 3TaHoda okcuaoM meau (II)),
MHOT0aTOMHBIX CHHPTOB (B3auMoJeiicTBre ruuepuHa ¢ ruapokcugom Meau (II)), anpaernnos
(oxkucneHne amMMHMa4yHbBIM pacTBopoM okcuaa cepeOpa(l) u  ruapoxcumom wmenu  (ID),
B3aMMOJICIICTBHE KpaxMaJla ¢ MOJIOM), H3yUYeHHUE CBOWCTB pacTBOpa YKCYCHOW KHCIIOThI

OK 01
OK 02
OK 04

Pa3znes 6. A3oTconepxaiiue OpraHnyecKue coe{uHeHust

N

TeMma 6.1.
AMUHBEL.
AMUHOKHCIIOTHI.

Coaep:xanue yueOHOro MaTepuaJia

AMUHBI: METWJIAMUH — MPOCTEUIIHNI MPEICTABUTEb aMUHOB: COCTaB, XUMHYECKOE CTPOCHUE,
(dbu3nUecKre U XUMUYECKHE CBOMCTBA, HAXOXKICHHE B MPUPOJE.

OK 01
OK 02
OK 04
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Benxu AMUHOKHCIIOTBI KaK am(oTepHble OpraHuveckue coeauHeHus. du3nyeckrue M XUMHUYECKHUE
CBOWCTBAa AMMHOKHUCIOT (Ha INpUMepe INIMLUHA). buonornueckoe 3HaYeHHE AMHHOKHUCIOT.
[TenTuap!.

benku xak npupozassie nonumepsl. IlepBuuHas, BTOpUYHAs U TPETUYHAs CTPYKTypa OEJIKOB.
XUMHUYECKHE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYpAIHs], KAYeCTBEHHBIC PEaKIIMU Ha OEIKU
IIpakTHyeckue 3aHATHS

[Tpaktuyeckas padora Nel(. «CBoiicTBa a30TOCOAEPKALIMX OPTAHUIECKUX COCTUHEHUI.
dusnueckue U XMMUYECKHE CBOIICTBAa aMUHOB (peaklUM C KUCJIOTaMU U TOpPEHMs) H 2
aMHHOKHUCIIOT (Ha mpuMepe rimuuHa). Habmronenue n onucanue 1eMOHCTPAIMOHHBIX OIBITOB:
JieHaTypalys OeJIKOB PU HarpeBaHHUM, IIBETHbIE PEaKLUU OEIKOB

Pasnen 7. BbICOKOMOJIEKY/ISIPHbIE COCAUHEHUSA 2

Tema 7.1. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01

[Imactmaccel. IIpakTHYecKHe 3aHATHSA OK 02

Kayuyku. Bonokna [Ipaktnyeckas pabora Nell. «CunTe3, aHanM3 M KIaCCU(PHUKAIUSA BBICOKOMOJICKYISIPHBIX OK 04
COCIMHEHUIN K 2.1

OCHOBHbIE TOHSATUS XHUMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHMH: MOHOMEpP, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIE€Hb MOJUMEPHU3ALMH, CPEOHss MOJeKyspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — OJIMMEpU3alUs U MOJUKOHIEHCALIUS. 2
O3HakoMJIeHHE ¢ O0pa3lamMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yyKoOB:
I1acTMacChl (MOIUATUIIECH, TOJIUIIPOIIMIIEH, MTOJIUBUHMIXJIOPU, MOJUCTUPOI); HATYPaJIbHBIN U
CHUHTETHYECKHE Kaydyku (OyTaJueHOBBIH, XJOPONPEHOBBIM M H3OMPEHOBBIN); BOJIOKHA
(HaTypaJibHBIE (XJIOTIOK, LIepPCTh, IWIENK), MCKYCCTBEHHBbIE (alleTaTHOE BOJIOKHO, BHMCKO3a),
CHUHTETHYECKHUE (KalpoH U JIaBCaH)

IpodeccHoHaNLHO OPHEHTHPOBAHHOE COEPKAHNE (COAepPKAHME IPUKIIAHOIO MOXYJIs1)® 6
Pasznen 8. XumMusi B ObITY M IPOM3BOJACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA 6 OK 01
Tema 8.1. \Conepmaﬂne yueOHOro MaTepuajia 6 OK 02

® B pamkax gacos [IOC MOryT GBITH NMPOBENEHBI MHTETPHPOBAHHBIE 3aHATHS C yIETOM COIEPKATENBHBIX MEKIIPEIMETHBIX CBA3eH MO JBYM H 0ojice 00IIe00pa3oBaTebHbIM
JUCIUIIIMHAM:

®usuka: mMarepusi, SHEPTUs, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PAJANOAKTHBHOCTh, MOJICKYJIa, SHEPIreTHUECKHH YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHHE BELIECTBa, (pU3NUECKUE BEIIMUMHBI U SMHULIBI UX U3MEPEHUsI, CKOPOCTb.

Buonorus: knerka, opranusm, Omocdepa, skocucrema, OOMEH BEIECTB B OpraHu3Me, (POTOCHMHTE3, MaKpO- U MHUKPOIJIEMEHTHI, BUTAMUHBI, OMOJIOTHYECKH aKTHBHBIC BEIIECTBA
(Oenku, yriieBoAbl, XKUPBI, PEPMEHTBHI).

I'eorpadus: MuHEpalbl, TOPHBIE TIOPO/IBI, IIOJIE3HBIE HCKOTIAEMbIe, TOIUINBO, PECYPCHI.

19



XuMHu4yecKue
TEXHOJIOTHH

B MOBCETHEBHOM
u  1mpodeccuoHaTbHON
JIESATCILHOCTH YeJIOBeKa

[IpaBmiia SKONIOTHYECKH 11€71ecO000pa3HOT0 MOBEICHUSI B OBITY M TPYJIOBOW ICSITEILHOCTH B
LEIAX COXpPaHEHUsI CBOEro 3J0pOBbs M OKpPYXKAOLIEW IPUPOJHOM Cpenbl, OMACHOCTb
BO3JCHCTBUS HAa JKUBBICE OpPraHMW3Mbl OPraHUYECKUX BELIECTB OTHEIBHBIX KJIACCOB
(yrieBomopopl, CHUPTHI, (HEHOJIBI, XJIOPOPraHUYECKHE IMPOU3BOJIHBIC, AIbJICTHIBI U Ap.),
[OKa3aTelb NPEACIIbHO T0IMYCTUMON KOHLIEHTPALIMHU U €r0 UCI0JIb30BAHUE.

Ponbp xumuu B obecriedeHHH SKOJIOTMYECKOM, SHEPreTHYecKOW M MUIIEBOW 0e30MacHOCTH,
Pa3BUTUU  MEIUIMHBI, CO3/IaHMM HOBBIX MaTepHalioB (B 3aBUCUMOCTH OT BHUJA
npodeccuoHanbHOM 1eATeIbHOCTH ), HOBBIX HCTOYHUKOB YHEPTUH (IbTepHATUBHBIC HCTOUHUKU
sHepruu). [loHsiITHE O HAy4yHBIX METOJAX TIO3HAHUS BELIECTB U XUMHUYECKUX PEaKIIHil.
[IpencraBienust 060 OOMIMX HAYYHBIX MPHUHIMIIAX MPOMBIIUICEHHOTO MOJTYYCHHs BaKHEUIIHX
BEILIECTB (Ha MpUMeEpax MPOU3BOJICTBA aMMHUAKa, CEPHON KUCIOThI, METAHOJIA).

XuMusT W 300pOBbE YEIOBEKa: MpaBuia O€30MacHOr0 HCIIOJIIb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, OBITOBOM XMMUU B ITOBCETHEBHON KU3HU

IlpakTH4YecKue 3aHATHSA

[IpakTuueckast padora Ne 11-12. «IIpumMeHeHre XUMUYECKUX BEIIECTB U TEXHOJOTUHN C yUETOM
Oyay1ei npodeccuoHanbHOMN 1A TENbHOCTI.

Pemenne keiic-3a1ay 1o TeMaM: MHUILIEBBIE IMPOJIYKThl, OCHOBBI PALMOHAIBHOIO HUTAHMS,
BaXHEUIIME CTPOMUTENbHbIE U KOHCTPYKLMOHHBIE MaTepUallbl, CEJIbCKOXO3HCTBEHHOE
MIPOM3BOJICTBO, KPAaCKH, CTEKJIO, KepamMHMKa, MaTepHalibl JUIsl 3JEKTPOHUKH, HAaHOMAaTepHalbl,
TEeKCTWJIbHBIE BOJIOKHA, WCTOYHMKHM HHEPIUH, OpPraHUYeCKWe W MMHEpajJbHble YyJI0OpeHus,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MpenapaTsl, ObITOBAs XUMHUS, MaTepUaibl U3 UCKYCCTBEHHBIX
U CUHTETHUYECKUX BOJIOKOH.

3ammra: [lpeacraBieHue pe3yiabTaTOB pelIeHUS Keic-3amad B (GopMe MHUHU-TOKIAAa
(lomyckaeTcs UCNOJIb30BaHUe rpauuecKUX U MPE3eHTAIIMOHHBIX MaTepHaJIoB)

OK 04
OK 07
K 2.1

IIpome:xkyTouHasi aTTecTalus MO JUCHUIIMHE (TudPEepeHIIMPOBAHHBIN 3a4€T)

Bcero
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3. YCJIOBUA PEAJTU3ALAH ITPOT'PAMMBbI
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

3.1. TpedoBanus K MUHUMAJTBLHOMY MaTePUAIbHO-TEXHUYECKOMY
o0ecreYeHnIo

Peanuzaryst mporpaMMbl TUCIHUIUIMHBI TPEOYyeT HATUYHSA YI4eOHOTO KaOMHETa
«XUMUD).

Oo6opynoBanne yueOHOro KabnHera:

- MIOCAI0YHBIE MECTA MO KOJIMUECTBY 00YUaIOIINUXCS;
- pabodee MeCTOo MmperoaaBaTes;
- TOCKa KJIaCCHas
- Y4eOHO-METOIMYECKOE 00ECTIEUEHHE;
- KOMIUIEKT Y4€OHO-HArISHBIX MOCOOWM MO AUCHUIIIMHE «XUMHs» (CTEHIBI,
CXEMbl, TaOJUIIbl, OMOPHBIC KOHCIEKThl, Y4YEOHBIE TMOCOOHUS, CIPABOYHbBIC
Marepuaibl, Ha0Ophl  IAPOCTEPKHEBBIX  MOJICNICH  MOJIGKYJ,  MOJCIH
KPUCTAUINYECKUX PEIIECTOK, KOJUICKIIMM IMPOCTBIX M CIOKHBIX BEIIECTB W/WIIH
KOJUICKIIMH TIOJIMMEPOB; KOJUICKIIUS TOPHBIX MTOPOJT I MUHEPAJIOB);
- HabOp MoCYy/1bI, 000PYIOBAHMS U PEAKTHUBOB ISl IEMOHCTPAIIMOHHOTO
HKCTIEPUMEHTA U TA0OOPATOPHBIX OIBITOB.

TexHuveckue cpeacTBa 00y4eHus :

- KOMITBIOTEP C YCTPOMCTBOM IPOU3BENICHUS 3BYKAQ;
- IPUHTED;

- MyJIETUMEINA-IIPOEKTOP;

- DKpaH

3.2 UudopmannonHoe odecneueHne oOy4denusi. IlepeyeHb peKoOMeHIyeMbIX

yueOHbIX u3aanuil, UHTepHeT-pecypcoB, JONMOJTHUTEIbHOH JJUTEPATYPbI

l.ApunorenoBa W.B. Xumusa: y4eOHHUK W TPAKTUKYM I8 CPEIHETO

npodeccruonanbHoro o6pazoBanus/N.B.A¢dunorenona,/I.B.badkos,B.A.IlonkoB — 2e¢
u3a.,-uctp. M pon.- MockBa: MznarensctBo FOpaiit, 2025. - 291c¢ Pexum npocryna:
https://urait.ru/viewer/himiya-513807#page/5

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

30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4. — Cr. 445.

3. ®epepanbHblil 3ak0H OT 29.12. 2012 Ne 273-D3 (B pen. dhenepabHbIX 3aKOHOB OT

07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013
Ne 203-@3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne

4. ©3, o1 03.02.2014 Ne 15-D3, ot 05.05.2014 Ne 84- ®3, o1 27.05.2014 Ne 135-
@3, ot 04.06.2014 Ne 148-®3, ¢ u3M., BHeCeHHbIMU DenepaibHBIM 3aKOHOM OT

04.06.2014 Ne 145-®3) «O06 obpazoBanuu B Poccuiickoii demeparium.
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https://urait.ru/viewer/himiya-513807%23page/5

HNuTepHeT-pecypcebl

1. www.fcior.edu.ru (denepanpHblii IEeHTP WHGHOPMALIMOHHO-

oOpazoBarenbHbIX pecypcoB — DLIUOP).
2. http://www.window.edu.ru (Eaunoe okHO nocTyma K 00pa3oBaTeIbHBIM

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

J]OHOJIHI/ITCJILHBIQ HCTOYHHUKH

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

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

512022#page/5

22


http://www.fcior.edu.ru/
http://www.window.edu.ru/
https://resh.edu.ru/
https://urait.ru/viewer/himiya-uchebnik-i-zadachnik-512022%23page/5
https://urait.ru/viewer/himiya-uchebnik-i-zadachnik-512022%23page/5

KOHTPOJIb MW  OHEHKA  PE3YJIbTATOB OCBOEHHA
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

KoHTponb u oueHka pe3yJdbTaTOB OCBOEHHUSI 00I11e00pa3oBaTesbHON
JVCHUIUIMHBI PACKPBIBAIOTCS YEPE3 NUCLUIUIMHAPHBIE PE3YIbTAThI, HAIIPABIICHHbBIC
Ha (QopMHpOBaHUE OOIIUMX U MPOQPECCHOHATBHBIX KOMIETCHIIMA MO paszaenam
U TEMaM COJIepKaHusl yueOHOTO MaTepHaia.

Oo6mas / Pa3znen / Tema THI o1leHOYHBIX
npogeccuoHaJIbHas MepOonpUsTHH
KOMIIETEHIIHS

OK 01 Tema 1.1 Tema 1.2 Tema 3.1, Tema 3.2

OK 02 Tema 1.2 Tema 3.2 TectupoBanue

OK 01 Tema 1.2, Tema 3.1, Tema 4.1, Tema 4.2, Brimonnenue
Tema 4.3, Tema5.1 ,Tema 6.1 MPAKTUYECKUX

OK 02 Tema 1.2 , Tema 4.2, Tema 4.3, Tema5.1, |3ananuit
Tema 6.1

OK 04 Tema 4.2, Tema 4.3,

OK 07 Tema 6.1, Tema 7.1

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

OK 02 Tema 3.2, Tema 4.2, Tema 6.1

OK 04 Tema 2.1, Tema 2.2, Tema 4.2,

OK 07 Tema 6.1

OK 1,0K 2, OK 4, Tema 7.1 Brmonnaenue u
OK 07, TIK 2.1 3a
II1Ta KEeHCoB
OK I,0K 2, OK 4, Pasnen 1 Pasznmen 2 Pasgen 3 Pazgen 4, | {uddepenmmpoBan
IIK 2.1 Pa3znen 5 Pazgen 6 HBIN
3a4eT
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