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1. ObIIASL XAPAKTEPUCTHKA PABOYEH TIPOIPAMMBI
OBIIEOBPA3OBATEJBHOU JUCHUIIJIMHbBI «XUMMU»

1.1. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30oBaTeIbHOH NMPOrPamMMbl
CI10

OO6meoOpazoBaTenbHas JUCHUIUIMHA «XUMUS» SIBISIETCS  00s3aTeNbHOM
4acThlo  00IIe00pa30BaTENILHOTO I[HMKJIA OO0pa3oBaTeNbHOM MPOrpaMMbI B
cootBeTcTBUH ¢ PI'OC CIIO nmo cnemuanbHocth 15.02.17 MoHTaX, TeXHHYECKOE
oOCIy)KMBaHHWE, IKCIUTyaTalWsi U PEMOHT IPOMBINUICHHOTO 00OpyAoBaHUs (110
OTpacysim).

[IpuknagHoii MOIynb BKIIOYaeT pazaen & «Xumus B ObITY H
MIPOU3BOJICTBEHHON [E€ATEIBHOCTH YEJIOBEKA», KOTOPBINA peanusyercs ISl BCeX
npodeccuil/CrenuarTbHOCTe  METOJIOM  PEIICHUsI  KEMCOB, CBSI3aHHBIX €
HKOJIOTHYECKON  O€30MacCHOCTHI0O W OLEHKOW TOCJENCTBUM  OBITOBOM U
MPOU3BOJICTBEHHON  JIESITEIBHOCTH, COOTBETCTBYIOLIECH OTpacisiM  OyAylien
po¢heCCUOHATIBHON JIEATEIIbHOCTH 00y4arOIUXC .

1.2. Hesu v niIaHUpyeMble Pe3yJIbTaThl 0CBOCHHS TUCIIUTIHHBI

1.2.1. llean u 3aga4y AU CHUILIHHBI

Conepxanue mporpamMmbl 00111€00pa30BaTEIIbHON JAUCIUTIIUHBI « X UMM
HaIIPaBJICHO HA JJOCTUKEHUE CIEIYIOINX LeJIei:

- dbopMupoBaHHE CHUCTEMBl XHMHYECKUX 3HAHUM KaK BakKHeEHIen
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B OCHOBE KOTOPOMW JIEXkKAT
KJIIOUEBbIC TOHATHUS, (yHIAMEHTAIbHBIC 3aKOHBI U TEOPHUH XUMHH, OCBOCHHUE
s3bIKa HAYKH, YCBOEHHWE U TIOHMMaHUE CYIIHOCTH JOCTYIHBIX O000OIIECHMI
MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJICHHE C HCTOpUEH HUX pa3BUTUS U
CTaHOBJICHUS;

— dbopMHupoBaHWEe W Pa3BUTHE NPEJCTABICHUNA O HAYYHBIX METOJax
MO3HAHUS BEIIECTB M XMUMHUYECKUX PEaKIMi, HEOOXOAUMBIX IS TPUOOpPETCHUS
YMEHUM OpPHUEHTUPOBATHCS B MHUPE BEIIECCTB U XUMHYECKUX SBJICHUHN, UMEIOIINX

MECTO B IIPUPO/IC, B IPAKTUYECKON U TOBCEHEBHOM KU3HH;



- pa3BUTHE YMEHUM M CHOCOOOB JIE€ATENbHOCTH, CBSI3AHHBIX C
HAOMIOJeHUEM U OOBSCHEHHMEM XHMHYECKOTO HKCIEPUMEHTA, COOII0ACHUEM
paBuJI 6€30MaCHOTO OOPAIIEHHS C BEIIECTBAMHU.

3agaum IMCHUILVINHBI:

1)  chopmmpoBaTh  TOHUMaHHE  3aKOHOMEPHOCTEH  MPOTEKaHUs
XMMHUYECKUX TPOLIECCOB U SBJICHUI B OKPYXKAIOUIEH cpene, a TakkKe UX CBA3b C
LIEJIOCTHOM HAyYHOU KapTUHOM MUpa U APYTUMH €CTECTBEHHBIMU HAyKaMH;

2)  pa3BUTh YMEHHS COCTAaBISATH (OPMYIbl HEOPTraHMYECKHX U
OpPraHUYECKUX BEILLECTB, YPAaBHEHUS XUMHUECKUX pEaKLUi, OOBSICHITh UX CMBICI,
UHTEPHPETUPOBATH PE3YJIbTAaThl XUMHUUECKUX SKCIIEPUMEHTOB,

3)  chopmupoBaTh HaBBIKA MPOBEACHHS TMPOCTCHIIMX XUMHUYECKHX
HKCIIEPUMEHTAIbHBIX HCCIECIOBAHUNA C COOJIIOJIGHUEM TpaBWJI 0E€30MacHOro
oOpalleHus C BEIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4)  pa3BUTh yMEHUS HAXOIUTh, AHAIM3UPOBATh W HCIIOJIB30BATh
MH(OpPMAIMI0O XHMHYECKOTO XapakKTepa W3 pa3IMYHbIX HMHQPOPMALUOHHBIX
MCTOYHUKOB, BKJIIOYasl y4EOHYIO JIUTEPATypy, HAYUHbIE IMyOJIMKAMU U UHTEPHET-
pecypcsl;

5) chopMUpoBaTh yMEHHUSI MPOTHO3UPOBATH TMOCJEACTBUS  CBOEH
NESATEIbBHOCTH U XMMHMYECKUX TPUPOIHBIX, OBITOBBIX M IMPOU3BOJCTBEHHBIX
IIPOLIECCOB, YUUTHIBAs BO3MOKHBIE IKOJIOTMUYECKUE U COLUATIbHBIE BO3ACHCTBUS;

6) cdopmupoBaTh MOHMMAHWUE 3HAYMMOCTH JOCTHKCHHUA XUMHUYECKOU
HAayKM W TEXHOJIOTUH ISl pa3BUTUSI COLMAIbHOM M IPOU3BOACTBEHHOM cdep ¢
YMEHHEM MPUBOJIUTH NPUMEPHI UX IPUMEHEHUS B Pa3IMUHbIX chepax KU3HU.

1.2.2. IlnaHupyeMble pe3yJbTaThl OCBOeHHSI 001Ie00pa30BaTeIbLHOM
IUcHUIIMHBI B co0TBeTcTBHH ¢ PI'OC CIIO u nHa ocHoBe ®I'OC COO

Oco0oe 3HaueHue ob1eo0pa3zoBaTeabHas JUCHUIINHA «XUMUS» UMEET MPU
dopmupoBannu u pazsutun OK 01; OK 02; OK 04; OK 07 u IIK 4.3,
npeacTaBieHHbIX B akTyanu3upoBaHHbx GI'OC CIIO no cneunansHoct 15.02.17
MoHTax, TeXHu4ecKkoe 00CITyKUBaHHE, FKCILTyaTalusl U PEMOHT MPOMBIIIJIEHHOTO

o0opynoBaHus (110 OTPACIISIM).



Koa n
HaNMeHOBaHMe
(popmupyembIx
KOMIIeTeHI NI

l'[.nalmpyeMble pe3yJabTaThbl 0CBOCHUSN JUCHUIIJIMHbI

I[I/ICIII/IHJII/IHapHBIe

OK 01. Beibupath
CIIOCOOBI PelICHHUS
3amaqy
npodeccrnoHabHOM
JeATeNbHOCTH
MPUMEHUTEIBHO K
Pa3ITUYHBIM
KOHTEKCTaM

qacTu:

OO0mme
JInyHoCcTHBIE pe3yabTaThl JO/LKHBI OTpPakaTh B
TPY/AOBOI0 BOCTIMTAHMS:
TOTOBHOCTh K  TpPydy, OCO3HaHHE IICHHOCTH
MacTepcTBa, TPyAo0Jto0ue;
TOTOBHOCTbH K aKTUBHOU ACATCIIbHOCTHU

TEXHOJIOTUYECKOW W COLUMAJIBbHOW HANpPaBIECHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBaTh,  IUIAHUPOBaTh |
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO JEATEIIBHOCTD;
WHTEpEC K paslu4HbIM chepaMm mpodecCHOHATHHON
JIeSITeIILHOCTH.

MeTtanpeaMeTHbie pe3yJbTaThl I0JKHBI 0TPAKATH:

OBJagenue

YHUBepPCAIbHBIMH y4eOHbIMH

NMo3HABATEJbHBIMHU J1eliCTBUSIMHU:
a) 0a30Bble JJOTHYECKHUE IeiiCTBUS:

CaMOCTOSITEIILHO (DOPMYITHPOBATH U aKTyaTHU3UPOBAThH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
YCTaHaBJ'II/IBaTI) CYHIGCTBGHHI)II\/JI HpI/ISHaK NI
OCHOBaAHUA JJIA CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I nu
0000IIIEeHMS;

OTIPE/ICIIATh LEIH JIEATENHHOCTH,
napaMeTpsl U KPUTEPUU UX JOCTHKCHHUS,
BBISIBJISATH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-II/ISI B
paccMaTpuBaeMbIX SIBICHUSX;

3aaaBaTb

JAucnunimHapHbie pe3yJbTaThl 10/LKHBI OTPAKATD:

IIP6 01. chopmMupOBaHHOCTH MPEACTABICHUI: O XUMUYECKOM
COCTaBJIAIONICH €CTECTBEHHOHAYYHOM KapTHUHBI MHUpA, PO
XUMHUHM B TO3HAHWW SIBICHUH NPUPOIBI, B (OPMUPOBAHUU
MBILIUIEHUST ¥ KYJIBTYPBl JIMYHOCTH, €€ (PYHKIIMOHATHHON
IPAMOTHOCTH, HEOOXOIMMOW JIA PEHICHUS MPAKTHYECKUX
3a/1a4 U HKOJIOTHYECKd OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

IIP6 02. BiajgeHue CUCTEMON XMMHUYECKUX 3HAHHUM, KOTOpas
BKJIFOYACT:  OCHOBOIIOJIATAIONINE  TOHATUS  (XUMHUYECKHUI
9JIEMEHT, aTOM, DJJEKTpOHHas o0ojoyka aroma, s-, p-, d-
JNIEKTPOHHBIC OPOUTATIM aTOMOB, HOH, MOJICKYJIa, BAJICHTHOCTD,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb OKUCICHHS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA 00bEM, YTrIepOoaHbIN
ckener, (GYHKIMOHANBHAS TPYINa, paguKkair, HU30MepHs,
M30MEpbI, TOMOJOTUYECKHUI psZl, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCTIOPOJI- M a30TCOJEpIKalllie COEAUHEHHUs, OMOIOTHYECKU
aKTHBHBIC BemiecTBa (YrJI€BOMABI, KHUPHI, OCJIKH), MOHOMED,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJSIPHBIE
COCIMHECHUS, KPUCTAIMYECKAs DPEIIeTKA, THUIbl XUMHUYECKUX

peaxiuit (OKHCTUTENFHO-BOCCTAHOBUTEIIHHBIE, 9K30-U
SHIOTEPMUUYECKHE, PEAKIMd HOHHOTO OOMEHa), pacTBOp,
ANEKTPOJIUTHI, HEDJIEKTPOJIUTHI, ANEKTPOIUTUYECKAS
JIMCCOIIMAINSI,  OKHCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh




BHOCUTb KOPPCKTHBBI B JCATCIBHOCTb, OLCHHWBATDH
COOTBETCTBHUE PE3YJIbTATOB LECIAM, OLICHUBATH PUCKHU
HOCJ'ICI[CTBI/II\/'I JACATCIIBHOCTH.

0) 0a30BbIE MCCJIEI0BaTeIbCKHE 1eHCTBUS:

BIIQJICTh HAaBBIKAMU Y4eOHO-HCCIICIOBATEIBCKOW H
MPOEKTHON JESITENbHOCTH, HAaBBIKAMU pa3peIICHUs
pooeM;

BBISIBJISITH ~ NPUYUHHO-CIICACTBCHHBIE  CBSI3U W
aKTyallM3UpOBaTh 3a/lady, BBIIBUTATH THIIOTE3y €€
pelleHHsI, HAXOUTh apryMEHTBI JIJIsl J0Ka3aTebCTBa
CBOMIX YTBEpXKICHUH, 3alaBaTh TMapaMeTpbl U
KPUTEPHUH PEIICHHUS,

AHAIM3UPOBATH MMOJYICHHBIC B X0/ PEIICHUS 3a7a9n
pE3yIbTaTHI, KPUTHYCCKH OIICHHBATH 1754
JOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

YMETh IMEPEHOCUTh 3HAaHUS B II03HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEICATEIIEHOCTH.

XUMUYECKON PEaKlUd, XUMUYECKOE PAaBHOBECHE), TEOPUH H
3aKOHBI  (TEOpHs XHMMHUYECKOTO CTPOCHHSI OPTraHUYECKUX
BemiectB  A.M. bBymiepoBa, Teopus 3JIEKTPOJIUTUYECKOU
nyccouunanuu, nepuoandeckuid 3axkon .M. Menaeneesa, 3aKkoH
COXpAHEHHUS MAcCChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN SI3BIK
XUMHH, (PAKTOJIOTUYECKHE CBEICHHS O CBOICTBaX, COCTaBe,
MOJIy4eHUH U 0Oe30ImacHOM  HCIIOJIb30BAHMH — BaKHEUIITHX
HEOPraHWYECKUX M OpPraHWYEeCKUX BEIIeCTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YETIOBEKA;

IIP6 03. chopMUpPOBAaHHOCTh YMEHHUI BBISBISATH XapaKTepHBIE
NPU3HAKK U B3aUMOCBSI3b HW3YYCHHBIX IOHATUN, MPUMEHATH
COOTBETCTBYIOIIME IMOHATHUS TMpPU ONHUCAHUM CTPOCHHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HX
NPEBPAILCHH; BBISBIATh B3aMMOCBS3b XMMHUUYECKUX 3HAHUH C
MOHSATUSMU U TPEJCTABICHUSMU JIPYTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

IIP6 04. cpopMUPOBAaHHOCTH YMEHHMH  HCIIOJIb30BATh
HAaMMEHOBAHMSI XHUMHMUYECKMX COCAMHEHUN MEXIYHApOJIHOIrO
COI03a TEOPETUYECKON M NMPUKIAJTHON XMMHUU W TPUBUAIbHBIC
HA3BaHUS BAKHEHIIMX BEIIECTB (ITUJICH, alleTUIICH, TIUIEPHH,
dbenon, dopmanbaerua, yKCycHas KUCJIOTa, TJIHUIUH, yrapHBIA
ra3, yrJIeKUCJbIA Ta3, aMMMaK, ramieHasi U3BeCTb, HeralieHas
W3BECTh, MHUThEBAs COJA W JPYTUX), COCTABIATH (HOPMYJIBI
HEOPraHWYECKUX M OpPraHWYeCKHX BEUIECTB, YpaBHEHUS
XUMUYECKUX PEaKIUi, OOBSICHATH WX CMBICI; IMMOJITBEPKIATh
XapaKTepHBbIE XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH M 3aMUCAMH YpaBHEHUM
XUMHUYECKUX PEAKIUM;

P66 05. cdopMUPOBAHHOCT, YMEHHH  YCTaHABIMBATH
MIPUHAJIC)KHOCTh H3YYCHHBIX HEOPTaHUYECKHUX "
OpraHMYECKUX BEIIECTB K OINpPEACICHHBIM KJaccaMm U TpyIaM
COCMHEHMH, XapaKTEepU30BaTh HX COCTaB M BaKHEUIINE
CBOMCTBA; omnpenensTh  BUAbl  XUMHUYECKUX  CBs3e
(koBaneHTHAsl, MOHHAS, METAJUTMYECKAas, BOJOPOIHAS), THIIBI
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KPUCTAUTMYECKUX  PEIIETOK
XMMHUYECKHE PEaKIUH;

I1P6 07. chopMUpPOBAHHOCTh YMEHHH MPOBOJUTH PACUETHI 110
XMMHYECKUM (OpMyJIaM U ypaBHEHHSIM XUMHUCECKUX PEaKIui ¢
UCTOJb30BaHNEM (U3NYECKUX BEJIMYMH, XapaKTEPH3YIOLINX
BEIIECTBA C KOJHMYECTBEHHOH CTOPOHBI: MacChl, 0O0beMa
(HOpMaJIbHbIE ~ YCJIOBHSA) TIa30B, KOJMYECTBA  BEIECTBA;
UCIIONIb30BAaTh CHCTEMHBIE XUMHYECKHUE 3HAHUS ISl MPUHATUS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BEILIECTBAMH U HX IPUMEHEHUEM.

BEIIECTB; KJIACCU(UIIMPOBATH

OK 02. Ucnionb30Bath
COBPEMEHHBIC
Cpe/ICTBA ITOUCKA,
aHan3a u
WHTEPIPETAIH
nHpopManuu u
MH(POPMAIMOHHBIC
TEXHOJIOTUU JIJIS
BBHITIOJTHEHUS 3a/1a4
npodeccuoHaTbHON
JeSITeITBHOCTH

JIMYHOCTHBIE pe3ybTaThbl

AO0JIXKHBI  OTPpaXKaTb B

qacTu:
HEHHOCTH HAYIHOI'0 MO3HAHUA:

chOopMHPOBAHHOCTD MHUPOBO33PEHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIECTBEHHOM NMPaKTUKHU, OCHOBAHHOIO Ha
JManore KyJnbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;
COBEpPUICHCTBOBAHNUE S3BIKOBOM W  YMTATEIbCKOU
KyJIbTYpPbl KaK CpEICTBA B3aUMOJECHCTBUS MEXITY
JIIOJIbMU U TTIO3HAHUS MUPA.

MeTanpeaMeTHble pe3yJbTAThl J0JKHBI 0TPAXKATh:

OsJ1agenue

YHUBepPCAIbHBIMH y4eOHbIMH

NMO03HABATEJbHBIMH /1€/iCTBUSIMH:
B) padoTa ¢ undopmanmei:

BJIAQ/IETh HABbIKAMHU IOJyuyeHUs HUH(POpMaLUU U3
WCTOYHUKOB  Pa3HbIX  THIIOB,  CaMOCTOSITEIBHO
OCYLIECTBJIATh IIOMCK, AaHANU3, CUCTEMATU3ALUI U
MHTEpIpeTaluio MHGOPMallMU Pa3IUYHbIX BUAOB U
¢bopmM npencTaBieHus;

CO3/1aBaTh TEKCTHI B PA3IUYHBIX (hopMaTax C y4yeTom
Ha3HayeHUs MH(OpMalMKU M LEJIeBOW ayIuTOpHH,

JucnuniuHapHbie (IpeAMeTHbIE) pe3yJbTaTbhl M J0JIKHBI
0TPa’KaTh:

I1P6 06. BiajeHne OCHOBHBIMH METO/IaMHU HAYYHOTO MO3HAHUS
BEIECTB M XMMMYECKMX SBJICHUH (HAOIOAEHUE, W3MEpEHHE,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE);

IIP6 07. chopMUPOBAHHOCTH YMEHHI MPOBOAUTH PACUYETHI 1O
XUMHAYECKHM (HOpMysIaM U YpaBHEHHSIM XUMUYECKHUX PEaKIuil ¢
UCITOJIb30BaHUEM (U3NYECKUX BEIUYHMH, XapaKTEePU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOopManbHblEe  yCJIOBHS) Ta30B, KOJMYECTBA  BEILECTBA;
HCIOJIb30BaTh CHUCTEMHbIE XMMHYECKHE 3HAHUS JJIs MPUHATUS
pELIEHNI B KOHKPETHBIX XKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

I1P6 08. cdopMUpOBaHHOCTb YMEHUH IUIAHUPOBATh U
BBIIIOJHATh ~ XUMHYECKMH  SKCHEpUMEHT  (TpeBpalleHus
OpPraHMYECKUX BEILIECTB IIPU HAarpeBaHUM, NOJyYEHUE ITHIICHA
U W3y4eHHE €ro CBONCTB, KaueCTBEHHbIE peaklUHWHh Ha
aNbJIETU/bl, Kpaxmaj, YKCYCHYK KHCIOTY; JEHaTypauus
OeNKOB MPHU HarpeBaHMUM, IIBETHBIE PEAKI[MN OEIKOB; IPOBOAUTH
peakiMM HMOHHOTO OOMEHa, OMNpeneisaTh Cpely BOIHBIX
pacTBOpPOB, KaUECTBEHHbIE peaklMMU Ha cylb(dar-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHUS; perars
SKCIEpUMEHTAIbHBIE 3a7auu 1o TemaM "Meramisl" u
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BbIOMpas ONTUMANbHYIO (OpPMY TNPEACTABICHUS U
BU3YyaJI3ALUH;

— OIICHHUBATh JIOCTOBEPHOCTb,
uHpOpMAIMK, €€ COOTBETCTBHUE
MOPaJIbHO-3THYECKUM HOPMaM;

JCTUTUMHOCTD
IIpaBOBbIM n

— BJaJACTb HaBbIKaMH  PACIIO3HABAHUA W  3allIUThBI
uHpopmanuy, HHGOPMAIMOHHONH  Oe30macHOCTH
JMYHOCTH.

"Hemetamibl") B COOTBETCTBUM C IpaBWJIaMHU TEXHUKHU
0e30MacHOCTH  Mpu  OOpallleHud C  BelleCTBaMU U
1a00paTOpHBIM 00OPYIOBAaHUEM; MPEACTABIATH PE3yJbTaThl
XUMHUYECKOT0 JKcrepuMeHTa B (¢GopMe 3amucH ypaBHEHUUN
COOTBETCTBYIOIMX peaknuuid W (OPMYIHPOBATH BHIBOABI Ha
OCHOBE 3THUX PE3Yy/IbTATOB;

P66 09. cdhopMHUPOBAHHOCT, YMEHUS  AHAIU3UPOBATH
XUMHYECKYI0  MHGOpMalMIio, TOJy4aeMyld U3  pa3HbIX
HCTOYHUKOB (CpEICTB MaccoBoil mHpopMaiuu, cetb MHTEepHET

U IpyTHe).

OK 04. Db dexTuBHO
B3aMMOJICHCTBOBATh U
paboTaTh B
KOJUICKTUBE U
KOMaH e

JInuHOCTHBIE pe3yJIbTAThI

4acTu:

IPAXKIAHCKOT0 BOCTIMTAHUSA:

— TOTOBHOCTH BECTH COBMECTHYIO [I€ATEIbHOCTH B
HWHTEpecax rpakJIaHCKOro OOIIECTBa;

— YyMEHME  B3aUMOJCICTBOBATh C  COLMAJIbHBIMU
WHCTUTYTAaMU B COOTBETCTBUU C UX (YHKIUAMHU H
Ha3HAYEHUEM.

MeTtanpeameTHblie pe3yJbTAThI J0JKHBI OTPAKATD:

OBiaseHue YHHMBEPCAJbLHBIMH KOMMYHHKATHUBHBIMH

AEeUCTBUAMM:

0) COBMeCTHAasI IeATEeIbHOCTD.

— TIOHUMATh u HCII0JIb30BATh MPEUMYIIECTBA
KOMaHJHOW U UHJIMBUyaIbHOU pabOThI;

— TMpUHUMATh  I1€IM  COBMECTHOM  JI€ATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JCHCTBUS MO €€
JTIOCTHKEHUIO: COCTaBJISITh TUIaH JICVCTBUH,
pacmpeneniarTb poii C Y4eTOM MHEHUN YYaCTHHKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI.

OBiaseHue  YHUBEPCAJIbHBIMH  PeryJATUBHBIMHU

A€ CTBUSIMMU:

r) NPpUHATHE ce0s M APYTUX JIO/eil:

AO0JIXKHBI  OTPpaXKaTb B

JucuuniauHapHble (NMpeAMeTHbIE) Pe3yJabTaThl H JOJIKHBI
OTPaXkaTh:

P66 08. chopmupoBaHHOCTE YMEHHH IUIAHUPOBATH H
BBINIOJIHAT ~ XUMHYECKUH  3KCIIEPUMEHT  (MpeBpalleHUs
OpPTaHMYECKUX BEIIECTB MPH HArpeBaHUU, MOJIyYCHUE ATUJICHA
U U3YyYCHHE €ro CBOWCTB, Ka4yeCTBEHHBbIC pEAaKIUU Ha
IBJICTH/IBI, KpaxMajl, YyKCYCHYIO KHCIOTY; JCHATyparus
OeNKOB NP HarPEeBaHUHU, I[BETHBIC PEAKIINH OETKOB; TPOBOAUTH
peaknud HMOHHOTO OOMEHa, OMNpenessaTh Cpeay BOJHBIX
pacTBOPOB, KaueCTBEHHBIE peakluu Ha cynbdar-, kapboHAT- U

XJIOpUI-aHUOHBI, Ha KaTHUOH aMMOHUS; pemaTh
SKCIEpUMEHTAIbHbIE 3a7auu 1o Temam "Mertamisl" u
"Hemeramnsl") B COOTBETCTBHUM C TpaBUIAMH TEXHHUKHU
0e30macHOCTM  Hpu  OOpalleHud ¢ BelecTBaMH U

7a00paTOPHBIM  000pPYJIOBAaHUEM; TMPEACTABISTh PE3yJIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3aluch ypaBHEHUU
COOTBETCTBYIOIIUX peaKIuil ¥ (OpMyIupoBaTh BBHIBOABI Ha
OCHOBE 3THX PE3yJIbTaTOB.




MPUHUMATH MOTHBBI U pTYMEHTBI JPYTHX JIFOJICH TIpU
aHaJIM3€e Pe3yJbTAaTOB JICATCIBHOCTH;

MpU3HABATh CBOE MPABO W MPABO JIPYTHX JIIOACH Ha
OIIHOKH;

pa3BHUBATh CIIOCOOHOCTH TOHMMATh MHP C TMO3UIUU
JPYTOTO YETI0OBEKa.

OK 07.
CopnelicTBOBaTh
COXPaHCHHIO
OKpYIKaroIien cpesipl,
pecypcocOepexeHuro,
MPUMEHSTH 3HAHHS 00
W3MCHCHHU KJIMMAaTa,
MPUHIIHITBI
OepeKIIMBOTO
IIPOU3BOJICTBA,

3¢ HEeKTHBHO
JIEWCTBOBAThH B
Ype3BbIYANHBIX
CHUTYaIHSIX

JInuHOCTHBIE pe3yabTaTbhl [JO0JKHBI OTPaXkaTb B

YacTH:

IKOJOTHYECKOr0 BOCIIMTAHUSA:

— Cc(pOpPMHUPOBAHHOCTb  3KOJOTHYECKOW  KYJIbTYpBI,
IIOHUMAHHUE BIUSHUA  COLMAIBHO-DKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHME IPUPOJHON U COLMAIBHOU
Cpensl, OCO3HaHME  IJ00AaIBHOIO  Xapakrepa
9KOJIOTUYECKUX MPOo0IieMm;

— IUIAHUPOBAHME M  OCYILECTBICHHE JCHUCTBHA B

OKpYJKalollled Cpele Ha OCHOBE 3HaHUA Leled
YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTHUBHOE HENPUATUE JEHCTBUM, MPUHOCALIUX Bpexd
OKpY>Kalollen cpere;

yYMEHHE IIPOrHO3MPOBATh

DKOJIOTMYECKHUE  TIOCIIEICTBHUS
JEWCTBUM, TPEIOTBPALIATH UX.

HG6HaFOHpI/I5{THBIe
MNpECANIPUHUMACMBIX

MeTal’lpeJIMeTH])Ie Pe3yJabTaThl J0JKHBI OTPAKATL:

OsJ1agenue

YHUBepPCAIbHBIMH y4eOHbIMH

NMO03HABATEJbHBIMH J1€/iCTBUSIMH:
B) padoTa ¢ undopmanmei:

UCTIONB30BAaTh  CpPEeACTBA  MH(MOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUA B  pEUICHUH
KOTHUTHBHBIX, KOMMYHHUKaTHBHBIX u
OpraHU3alMOHHBIX 3a1a4 c co0uTr0IeHuEeM
TpeOOBaHUN DSPrOHOMHUKH, TEXHUKHA O€30MacHOCTH,
TUTUEHBI, pPecypcocOepexeHus, TMpaBOBBIX H

JAucnumimHapHbie (NpeaMeTHbIe) Pe3yJbTAThl U J0JIKHBI
0TPaXKaTh:

IP6 01. chopmMupoBaHHOCTh IPEACTABICHUH: O XMMHYCCKOM
COCTaBJISIIOLICH €CTECTBEHHOHAYYHOM KapTHUHBI MHUpPA, POJIU
XUMHUHM B TO3HAHWU SIBJICHUH MNPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOIMMOM [UIsi pEelIeHUs MPAKTUYECKUX
3a/1a4 U SKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

IP6 10. chopMupOBaHHOCTP YMEHMH COOJIIOJATh IpaBHIIa
9KOJIOTHUECKH I€JeCO00pa3HOro TMOBEACHHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LIEISX COXPAHEHUSI CBOETO 3/10POBbS
U OKpyXaroled NpUPOAHOM Cpeabl; yYUTHIBATh OMACHOCTH
BO3JICHCTBUSL HA KUBBIE OPraHU3MBbI OINPEIEICHHBIX BEIIECTB,
NMOHUMAsi CMBICT T[IOKa3aTeNnsl MpeAesIbHOM  JI0MyCTHUMOMU
KOHIIEHTPAalHH.




ITUUYECKUX
0€e30I1aCHOCTH.

HOPM, HOpM MH(POPMAIIMOHHOM

IIK 4.3. TIposoauts
aHaIu3 Pe3yJbTaTOB
HCIOJIb30BaHUS
3ar0TOBOK, 3aI1aCHBIX
4acTeu, pacXoJHbIX
MaTepuajoB

JIM4HOCTHBIE PpPe3yJbTAThl [JOJLKHBI OTPaKaTh B

YacTu:

TPY/AOBOI0 BOCIIMTAHMSA:

— TOTOBHOCTH K  TpPydy, OCO3HaHHE  IICHHOCTH
MacTepCTBa, TPYI0II00ue;

— TOTOBHOCTb K AKTHBHOM JEATeIbHOCTH

TEXHOJIOTUYECKON M COLMAJIbHOW HaNpaBJICHHOCTH,
CIOCOOHOCTh ~ MHHWIIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOATEIIbHO BBINOJHATH TAKYIO JIESTEIIbHOCTD;
UHTEpEC K pa3NuyHbIM cdepam mnpodeccHoHaTbHON
JEeSATEIbHOCTH.

JducnumimHapHbie (MpeaMeTHbIe) pPe3yJabTaTbl U JI0JLKHbBI

OTPaXKATh:
I1P6 08. chopMupoBaHHOCTH YMECHHIA IIJIAHUPOBATH H
BBIMIOJTHATH XUMHUYCECKHI SKCIIEPUMEHT (IIPEBPAIICHHSI

OpTraHN4YCCKUX BCIICCTB TP HAI'PECBAHUU, ITOJTYYCHHUEC 3TUJICHA

" U3Y4YCHHUC €TO CBOfICTB, Ka4€CTBCHHBIC PCAKIIMU Ha
AIBACTUABI, KpaxMall, YKCYCHYIO KHUCJIOTY; ACHATypalusi

OeIIKOB IIpU Harp€BaHuu, UBCTHLIC pCaKINH 6€JIKOB; IMPOBOANTD

p€aKuuu HOHHOI'O O6M€Ha, OonpeaAciAATh CpEAY BOAHBIX

pacTBOpOB, KaYeCTBEHHBIE PEAKINK Ha CyIb(aT-, KapOOHAT- U

XJIOpUJI-aHUOHBI, HA KATHOH aMMOHHUSL; pelIaTh
SKCIEPUMEHTAIIbHBIC 3a]]a4M 110 TeMaM "MeTtaisl" u
"HemeTasibl") B COOTBETCTBUU C IIPaBUIIAMU TEXHUKHU
0€30MMacHOCTH MPH 0OpAIIEHUH C BEIIECTBAMU U
71a00paTOPHBIM 000PYAOBAHUEM; TIPEICTABIIATH PE3YJIbTATHI
XMMHUYECKOI0 3KCIIEpUMEHTa B (hOpMeE 3alUCH YpaBHEHUH
COOTBETCTBYIOIINX PEeaKIUi U (POPMYITHPOBATH BHIBOJIBI HA
OCHOBE 3THUX PE3YJIbTaTOB.

10



2. CTPYKTYPA U COJAEPXXAHUE OBIIEOBPA3OBATEJIBHOM

JANCIHUIIJIMHBI «XUMU S

2.1. O0beM IMCHUNJIMHBI M BUAbI Y4e€0HOH padoThl

. O0bem B

Bup yueOHoii padoTbl
yacax

O0bém 00pa3oBaTeIbHOM MPOrPAMMBI IMCHUTINHBI 72
Conep:xaHue ydeOHOro MaTepuasia 64
BT. 4.
TEOPETUYECKHUE 3aHATUSL 36
MIPaKTUYECKHUE 3aHATUSL 18
nabopaTopHbIE 3aHATHUS 6
KOHTPOJIbHbIE pa0OThI 4
IIpodeccuonaIbHO OPHEHTHPOBAHHOE COJlePKAHNE (COePKAHME 3
NPUKJIATHOT0 MOIYJIA)
BT. 4.
TEOPETUYECKHE 3aHATUS 4
IIPAKTUYECKUE 3aHATUSA 4

IIpomeskyTouHasi arrectanus (qudpepeHIMPOBaHHBIN 3aUeT)

**k*
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2.2. TemaTu4ecKuil NJIAH U CoepKaAHMe TUCHMILTUHBI

HaunmeHnoBanme Conep:xkanue yueOHOro MaTepuasia (0CHOBHOe M IPo¢eCCHOHATBHO Opl/IEHTI/IpOBaHHOG)S, O0bém | Popmupyemble
pa3aesioB U TeM JadopaToOpHbIEe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOAYJIb YacoB | KOMIIETEHIIHH
1 2 3 4
Conep:xaHue ydeOHOro MaTepuasia 64
Paznen 1. Teopernueckue 0OCHOBBI XMMHHU 16
Tema 1.1. Coaep:xxanue y4eOHOro MarepuaJia 2 OK 01
OcHoOBHbBIE 1. Xumuueckuii  smemeHT. AToM. Slapo  aroma, M30TONBL. ~ DJEKTpOHHAs  00OJOYKA.
XMUMHUYECKHE TOHATHS | DHEPreTHYECKUE YPOBHHM, IOYPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- 37emMeHTsl. OCOOEHHOCTH 1
U 3aKOHBI, CTPOCHME |pacmpeiielieHUsl AJIEKTPOHOB MO OpPOUTANSIM B aToMaxX 3JIEMEHTOB NEPBBIX UYETHIPEX IMEPHUOJIOB.
aTOMOB  XMMHYECKHUX |DJEKTpOHHAs KOHPHUTypalys aToMOB. OCHOBHBIC XUMUYECKUE 3aKOHBI
3JIEMEHTOB IIpakTH4eckne 3aHATHS
[Ipaktuueckas pabora Nel. «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XHMHH W PaCU€Thl IO
YpaBHEHUSAM XUMUYECKUX PEAKIIHI.
OTHOCUTENbHBIE aTOMHAss M MOJIEKYJsipHass Maccbl. MoisipHas macca. KonudecTBo BeliecTsa. 1
MaccoBas m0is BemiecTBa. 3akoH ABorajapo. MospHbelii 06beM razoB. OTHOcUTENbHas
MJIOTHOCTH Ta30B. PacueTsl Mo ypaBHEHHSIM XMUMHUYECKUX PEAKIMM C UCIOJIb30BAaHUEM MacCOBOM
JIOJTU BEIIeCTBa, 00beMa (HOpMaJIbHbBIE YCIOBHUS) ra30B, KOJIUYECTBA BEIIECTBA
Tema 1.2. Conep:xxanue y4eOHOro MarepuaJia 2 OK 01
[Tepuonnueckuit 3akon | IIpakTHyeckue 3aHATUS OK 02
u [Mepuomnueckas |2.Ilpaktuueckast padora Ne2. «3yueHue nepuognyecKux 3aKOHOMEPHOCTEN M MX B3aMMOCBSI3U IIK*4.3
CHUCTEeMa XHMHYECKUX |CO CTPOCHUEM aTOMOBY.
anementoB  J[.  W. |Ilepuoamueckas cucrema xumudeckux snemeHToB JI.M. MenaeneeBa. CBsA3b NMEpUOIUYECKOTO
MenpeneeBa, ux CBA3b |3aKOHa M [leprogudeckoil CHCTEMBI XMMUYECKUX 3JIEMEHTOB C COBPEMEHHON TEOPUEH CTPOEHUS 2
c COBPEMEHHOI |aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHWMHUYECKHUX JIIEMEHTOB, O00pa3yeMbIX HMHU
Teopuen CTPOEHHS |TIPOCTHIX M CJIOXKHBIX BEIIECTB IO rpymmaMm u nepuoaam llepuoamdeckoil cuctembl. 3HaYCHUE
aTOMOB MEePUOIUYECKOr0 3aKOHAa M CHCTeMbl XMUMHUYeckux snemeHToB /.M. MenpaeneeBa B pa3BUTHH
HayKH.

¥ O6pasoBarenbHAs OPraHU3AIHs BIPABE CAMOCTOSTENHHO ONMPENENATh I0CIIEIOBATEILHOCTh H3yUCHHs Pa3/ieioB M TeM, BXOIAIINX B HUX, 4 TAKKE MEPepacpeessTh KOTHIECTBO
4acoB JJIS OCBOCHHUS OOyJaromMMHCA y4eOHOTO MaTepuana, C y4eTOM JIOTHKH (OPMHUPOBAHMSA IUCHUIUIMHAPHBIX PE3YyJIbTAaTOB, OOMMX M MPOGECCHOHAIBHBIX KOMIIETCHIINH,
MEXITPEIMETHBIX CBSI3€H C IPYTHMMHU AUCIUIIMHAMH 001Ie00pa30BaTeIbHOTO U 00IIENpoheCCHOHATBHOTO NHKIIOB yuebnoro mrana OIT CIIO.

* VxaspiBatorcs TTK, 37eMeHTBI KOTOPBIX (OPMHUPYET MPHKIAMHOA MOIy/b (IPOdecCHOHANEHO OPHEHTHPOBAHHOE cojepkanme) B cootsercTBir ¢ ®I'OC CIIO peamnsyemoii
npodeccun/cnernuansaocta CI1IO
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YcTaHOBJICHUE CBS3M MEXKAY CTPOCHHEM aTOMOB XUMHUYECKHX AJIEMEHTOB M IEPUOAMYCCKUM
W3MEHEHHEM CBOMCTB XMMHYECKHUX DJIEMEHTOB M MX COEJMHEHUHN B COOTBETCTBUU C IOJ0KEHUEM
[Tepuonnueckoii cuctembl. PelieHne MpakTUKO-OPUEHTUPOBAHHBIX TECOPETUUYCCKUX 3aJIaHUA Ha
XapaKTepU3alUI0 XUMUYECKUX d3JeMEHTOB «MeTalmnieckue / HEeMETAIUIMYeCKHe CBOWCTBA
XUMUYECKUX D3JIEMEHTOB B COOTBETCTBHU C WX JJICKTPOHHBIM CTPOSCHHEM M TIOJIOKEHHEM B
MEepUOIUYECKON crucTeMe XuMuueckux sremenToB .M. MenaeneeBay

Tema 1.3.

CtpoeHnue  BeliecTBa
" npupona
XHUMHUYECKOU CBSI3M.
MHoroobpasue
BEILICCTB

Conep:kanue yueOHOro MaTepuaJia

3.Crpoenue BemiecTBa. XHUMHYECKas CBS3b. Buibl XuUMHUeCKON CBsi3U  (KOBaJIGHTHAs
HENoJIsipHasl U MOJISipHAsl, MOHHAsA, MeTaJulnueckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOM
XUMUYECKON CBSI3M (OOMEHHBIN U JOHOPHO-aKIeNTOpHBIN). BomoponHas cBs3s. BajeHTHOCTS.
DNEeKTPOOTpULIATENbHOCTD. CTeneHb OKUclIeHus. IOHbI: KATUOHBI U AHUOHBI

IIpakTH4yeckue 3aHATUA

[Tpaktuyeckas pabota Ne3. «CtpoeHue BelecTBa U IpUpoaa XUMUUECKOM CBI3U».
JlemoHcTpanyst Mojeneil KpUCTaUIMYECKUX PEIIETOK: MOHHOM (XJIOpHUJ HaTpusi), aTOMHOM
(rpadut u anmas), MOJEKYIIPHON (YIJIEKUCIHbIN ra3, oJ), METAJUIMUYECKON (HaTpuii, MarHu,
Mmenb). Perienne npakTHUecKUX 3aJaHUN HAa COCTaBJIEHUE 3JIEKTPOHHO-rpaduyeckux (Gopmyi
37eMeHTOB 1—4 repro10B

OK 01

Tema 1.4.
Knaccudukanus,

" HOMEHKJIaTypa
HEOPTraHMYECKUX
BEIIIECTB

Conep:xxanue y4eOHOro MaTepuasia

4. Krnaccudpukanuss HEOpraHM4yeckux BemecTB. HoMeHKknaTypa HEOpraHMYECKHX BEIIECTB
(oKcHIBl, TUAPOKCUIBI, KHUCIOTHI, coiii). BemecTBa MOJEKyJISIpHOTO U HEMOJEKYJSPHOTO
CTpOeHus. ArperaTHble COCTOSIHUA BenlecTBa. Kpucramiueckue u amopgHble BelecTBa. 3aKoH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAas, MOJIEKYJIIpHas,
MOHHAsl, METAJUITMUECKast). 3aBUCUMOCTb CBOMCTBA BEILIECTB OT THIA KPUCTAIUITMUECKON peETKN

HpaKTuqecm[e 3aHATUA

[Tpaktnyeckas pabota Ned. «HoMeHKIaTypa HEOPraHUYECKUX BEILLIECTBY.

Pemenne mnpakTHuecKuMX 3aJaHUl MO KJIACCU(PUKAIMM, HOMEHKJIAType U XHUMHYECKUM
dopMynaM HEOpPraHMYECKUMX BELIECTB PA3IMUYHBIX KJIAcCOB (YrapHbIM ras, YrieKUCHbIM ras,
aMMHUaK, raiieHas U3BECTb, HEraleHas U3BeCThb, IMThEBAsI CO/IA U JAPYTUX): Ha3BaHMsI BELIECTB
no MexayHapoaHoit (MIOITAK) unu TpuBHanbHON HOMEHKIIAType M COCTaBieHHE (HOPMYIIBI
XUMHUYECKHX BEILECTB, OMpeleleHne MNpUHaUIexKHOCTH K Kiaccy. Ilouck mHbopmanuu mno
Ha3BaHUSM, UICHTU(DUKATOPAM, CTPYKTYpHBIM (hopmyrnaM. AHaIU3 XUMUYECKOW MH(pOpMaIIny,
MOJy4aeMOi M3 pPa3HbIX HMCTOYHHMKOB (CpPEICTB MaccoBOW HH(popmanuu, cetb VHTEepHET u

Jpyrue)

OK 01
OK 02

Tema 1.5.

Conep:xaHue y4eOHOro MaTepuaia

OK 01
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Tunsl XUMHUYECKUX
peakuuit

5. Xumuueckass peaknusa. Kiaccupukanmss XUMHUYECKMX pEakIWd B HEOPraHUYECKOW U
OpraHWYECKOM XHUMHH. 3aKOHBI COXPAHEHHS MAaCChl BEIECTBA, COXPAHEHUS U TPEBPALLCHUS
SHEPruu MPHU XUMHUYECKUX peakuusax. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuu (ypaBHEHHS
OKHCJICHUS-BOCCTAHOBJICHUSI,  CTENEHb  OKHUCJICHHWS, OKHUCIHMTEIb U  BOCCTAaHOBHTEIIb,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIMU B MPHUPOJAE, MPOM3BOACTBEHHBIX IpoIEeccax H
KU3ZHEJESATEIIbHOCTH OPraHU3MOB)

Tema 1.6.
CKOpOCTP  XMMHUYECKUX
peakuuii. XHUMHUYECKOE
paBHOBECHE

Conep:kanue yueOHOro MaTepuaJia

6. CKOpoCTh peakliu, €€ 3aBUCHUMOCTb OT Pa3IM4YHBIX (DAKTOPOB: MPUPOJBI PEArupyroIux
BELIECTB, KOHIEHTPALMM PEarupyrolux BELIECTB, TEMIIEpATypbl M IUIOLIAJU PEaKLIMOHHOU
noBepxHOCTH. TemoBble 3 (PEKThl XUMUUYECKUX PEAKLU: 3K30- M IHIOTEPMUUYECKHE PEaAKLIUU.
OOpatumble peakuuu. XUMHUECKoe paBHOBecue. DaxkToppl, BIMSIOIMIME Ha COCTOSIHUE
XMMHUYECKOTO paBHOBECUs (KOHIIEHTpALMs pEareHTOB WM IPOAYKTOB PEaKLMH, JaBJIECHUE,
temneparypa). [Ipunnun Jle Hlatense

HpaKaneCRue 3aHATHUA

[TpakTuueckast pabora Ne5. «BnusHHMe pa3auMuHbIX (QAKTOPOB Ha CKOPOCTh XUMHUYECKOU
peaKkLum».

Pemienne mnpakTHKO-OPMEHTHPOBAHHBIX 3aJaHWii Ha aHanmu3 (AKTOpOB, BIMSIOMIMX HAa
MU3MEHEHUE CKOPOCTH XMMHUYECKOW peakluU. 3aBUCUMOCTb CKOPOCTH XUMHYECKOW pEaKLuu OT
IPUCYTCTBUS KaTalM3aTopa Ha IPUMEPE PA3JIOKEHHA NEPOKCHIA BOJOPOJA C IOMOIIBIO
JUOKCHJa Mapraiia M Karanasbl. PellleHHe MpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMeHeHne npuHnuna Jle-Illarenbe nius HaxX0XAEHWS HaINpaBICHUS CMEIICHHS PaBHOBECUS
XMMHUYECKON peakluy U aHaJIu3 (GaKkTOPOB, BIUSIOUINX Ha CMEIIEHHEe XMMUYECKOI0 paBHOBECHUS

OK 01
OK 02
IIK 4.3

Tema 1.7.

PactBopsl, TEOpHUsL
BIEKTPOJIUTUYECKON
JUCCOLMAIMU U MOHHBIN
oOMeH

Conep:xanue y4eOHOro MarepuaJia

7. PactBopbl. Buapl pacTBOpPOB IO COIAEPkKAHUIO PACTBOPEHHOrO BEIIECTBA. PacTBOPHUMOCTS.
[TonsTHE O IUCHEpCHBIX cUCTEMax. VICTUHHBIE M KOJUIOMJHBIE PAacTBOphHL. MaccoBas nouist
BeliecTBa B pactBope. [lonsTue o BogopoaHom nokazatene (pH) pactBopa. DnekTpoauTuyeckas
mucconuaius. CUIIbHBIE U ClIa0ble JIEKTPOIUTHI, HEIJEKTPOIUTHI. Peakiiu noHHOro oOMeHa

JlaGopaTopHble 3aHATHSA

8. JTaboparopnast padota Nel «IIpHTrOTOBJICHHE PACTBOPOBY.

[IpuroroBneHue pacTBOPOB 3aJaHHOM MACCOBOW JOJIE PACTBOPEHHOI'O BELIECTBA, MPOBEJICHUE
peakuuii HMOHHOrO OOMEHa, OmIpeJeNeHHe Cpeabl PacTBOPOB BEIIECTB C  IOMOUIBIO
YHHUBEpPCAJIbHOIO HHAUKaTOpa (Kucias, HeWTpajbHas, MIelo4Has). 3aJlaHusi Ha COCTaBJEHHE
MOHHBIX peakiuii. PemieHne mpakTHKO-OPHMEHTHUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PacTBOPHI,
HCIIOJIb3yeMbI€ B OBITOBOM U MIPOU3BOJCTBEHHON JESITEILHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
OK 07
IIK 4.3
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Pa3nen 2. Heoprannueckasi Xumusi

10

Tema 2.1.
DOU3NKO-XUMHUYECKHE
CBOICTBA
HEOPraHUYECKHUX
BEIIIECTB

Conep:xanue y4eOHOro Marepuasia

9. Meramibl. Ilonoxxkenne MertamioB B Ilepuoandeckoil cucTeMe XHMHUYECKHX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHsI JJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmme dusndyeckue
cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB. ODJEKTPOXMMHUYECKUN PsJl HANPSKEHUNW METaJUIOB.
XUMHYECKUE CBOMCTBA BAKHEHIIMX META/UIOB (HATpWM, Kalui, KaJdbI[Ui, MarHui, aJlFlOMUHUH,
[IUHK, XpOM, >Kele30, MeIb) W UX coenuHeHWi. OOmme CcrnocoObl MOTYYCHHS] METaJUIOB.
[IpumeHneHnre MeTauioB B OBITY U TEXHUKE

10. Hemeramnel. [lonoxxenue nHemeramwioB B Ilepuoanueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
JI.. MeHnneneeBa M OCOOCHHOCTH CTpOEHHsS aTOMOB. (DU3MYECKHE CBOWCTBA HEMETALIOB.
ANoTpOnusT HEMETALIOB (HA MpHUMEpe KUCIopoJa, cepsl, (ocdopa u yrieponaa). XuMudeckue
CBOICTBa M MPUMEHEHNE BaXKHEHIINX HEMETaNIOB (raJloreHoB, cepbl, a30Ta, Gocdopa, yriepoaa
U KpPEeMHHUS) U HX COCIUHEHHUH (OKCHAOB, KHUCIOPOACOIEPKAMUX KHUCIOT, BOJOPOJIHBIX
coenuHeHUH). [I[puMeHeHHe BaXKHEHIIIMX HEMETAUIOB U UX COCIMHCHUM

11. XuMmMuueckue CBOWCTBA OCHOBHBIX KJIAaCCOB HEOPTaHMYECKUX BEIIECTB (OKCHJIOB,
THUAPOKCUIOB, KHUCIOT, colieili u ap.). ['eHernueckas CBsS3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3IU4YHBIM KjaccaM. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB IMPOCTHIX
BEIIIECTB, BOJOPOIHBIX COSTUHEHUMN, BBICIINX OKCHUIOB U THAPOKCHIOB

IIpakTHyeckue 3aHATHSA

12. TIpakTrueckas padota Ne6. « DU3HKO-XUMUYECKHE CBOMCTBa HEOPTAHUYECKHIX BEIIECTBY.
CocraBineHne ypaBHEHUH XHMMHMUYECKHX pEaKkUUH C Y4acTHEM IPOCTBIX M CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAUIOB U HEMETaIOB; OKCHJOB METaNIOB, HEMETAUIOB U
aM(OTEPHBIX JIEMEHTOB; HEOPIaHMYECKUX KHUCIIOT, OCHOBAaHMHM M aM(OTEPHBIX T'MJPOKCHUIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOKCTBA.

PacuéTsl Maccel BemecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WU
00BEMY O/IHOTO U3 YYaCTBYIOIIMX B PEaKIUH BEIIECTB, pacy€Tbl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) NPOAYKTOB PEAKIMH, €CJIM OJHO M3 BELIECTB MMEET IPUMECH. PelleHne npakTuko-
OpPUEHTHPOBAaHHBIX 33JJaHUH HA CBOWCTBA, COCTaB, MOJYyYEHHE M O€30MacHOe HCIOJIb30BaHHE
BO)XHEHIINX HEOPTaHUYECKUX BEILIECTB B OBITY U MPO(ECCHOHANBHOM NesITeIbHOCTH YeIoBeKa

OK 01
OK 02
OK 04
IIK 4.3

Tema 2.2.
Wnentudukarus

Conep:xanue y4eOHOro MarepuaJia

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
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HEOPraHn4eCKux
BCIICCTB

13. JlabopaTtopHas pabora Ne2 «aeHTHdUKaINsI HEOPTaHUIECKUX BEIIECTBY.

Pemienune skcrepuMEHTANBHBIX 337a4 IO XUMUYECKHUM CBOMCTBAM METAIIJIOB U HEMETAJLJIOB, TIO
pacrio3HaBaHUIO M TIOJIYYCHUIO COCIMHEHHHA METalIOB W HEMETalloB (B3aUMOJICHCTBUE
TUIPOKCUIA AIFOMHHHS C PACTBOPAMH KUCJIOT W Imenoueit,). MneHTudukanus HeopraHudecKux
BEIICCTB C HCIOJb30BAHUEM HUX (PHU3MKO-XMMUYECKHX CBOWMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakiuii. KadecTBeHHbIE peakiuu Ha Cyibdar-, kKapOoHAT- U XJIOPHUA-aHUOHBI, Ha KAaTHUOHBI
METAJUIOB M KATUOH aMMOHUS

OK 04

KonTposabHass padora

1 14. CBoiicTBa HEOpPraHWMYECKHUX BEIEeCTB (110 pasjaenam 1 - 2) 2
Pa3nen 3. TeopeTnueckne 0CHOBbI OPraHUYECKOl XUMHUH 4
Tema 3.1. Conep:xxanue y4eOHOro MaTrepuasia 4 OK 01
Knaccudukanus, 15. TlpenMer opraHM4eckoil XUMUU: €€ BO3SHUKHOBEHME, PA3BUTUE M 3HAUYCHHE B IOJYYCHHH
CTPOCHHUE Y| HOBBIX BELIECTB M MaTepuanoB. Teopus cTpoeHus opraHndeckux coeauHenuil A.M. byrneposa,
HOMEHKJIaTypa e€ ocHOBHble TmoyIoKeHHs. CTpyKTypHble (OpMyYJIbl OpPraHUYECKUX BellecTB. [ omonorus,
OPraHM4YeCKUX BCILECTB |HU30MepUsd. XUMUYECKas CBSI3b B OPrAaHUYECKUX COCIMHEHUSAX: KPATHBIE CBA3HU, G- U T-CBSI3HU. 2
[IpencraBienne o KiacCU(PUKAMU OpPraHUYECKUX BemlecTB. HoMeHkiaTypa OpraHMYecKHux
COCIMHEHUH (CHUCTeMaTHYecKas) ¥ TPUBHAJIbHBIC HA3BaHUSI BAKHEUIIIUX MPEICTABUTEIICH KIIACCOB
OpPraHUYECKUX BELIECTB
I[pakTuyeckne 3aHATHS
16. ITpakTuueckas pabota Ne7. «HoMeHKIaTypa OpraHn4ecKux BELIECTBY.
O3HakoMyieHHE C O00pa3laMd OpraHWYECKUX BEHIECTB M MaTepuajaMd Ha HMX OCHOBE,
MOJICTTUPOBAHUE  MOJIGKYJ  OpraHMYEeCKHX  BEIIeCTB,  HaOMIOJEHHEe U OIMKCAaHHE
JIEMOHCTPAIIMOHHBIX OMBITOB 0 TMPEBPANICHUI0 OPTraHWYECKUX BEIIECTB IPU HArPEBAHHUH 2
(mnaBienue, oOyrnuBaHue U ropeHue). CocTaBleHHE MOJHBIX W COKPAIICHHBIX CTPYKTYPHBIX
dbopMya OpraHMYECKHMX BEIIECTB OTAEIbHBIX KJIACCOB, MWCMOJB3ysd MX Ha3BaHUS IO
CUCTEeMAaTUYECKON U TPUBHAIBLHOM HOMEHKJIAType (ITWJIEH, AaleTH/eH, TIHIepuH, (eHon,
dopManbaerua, yKcycHasi KUCJOTa, TJIMIUH). PacueTsl mpocTeiiieil GpopmMyibl OpraHu4eckoi
MOJICKYJIbI, HCXO/Isl M3 AJIEMEHTHOT0 cocTtasa (B %)
Pasznen 4. YriieBoaopoabl 10
Tema 4.1. Copepxxanue y4e0HOro MaTepuaJia 8 OK 01
Yrnesomopoasl H  MX|]7, [IpenenbHbIe yraeBOAOPOIBI (AJIKAHBI): COCTaB U CTPOCHUE, TOMOJIOTHIECKUN psil. MeTaH u OK 02
IIPUPOIHBIC HMCTOYHHKH (3TaH: COCTaB, CTPOCHHE, (PU3NUECKHe U XUMUYECKIE CBOWCTBA (PEeaKIK 3aMEIeHUs] U TOPEHHUS), 2 OK 04
IIK 4.3

MOJIYYCHHE N IPUMCHCHHUC.
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18. HenpenenbHbIe yIiIeBOIOPOIbI (ATKEHBI, aJTKaIUCHBI, ATKHHBI).

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYCCKUU Psii. DTHIECH U TPOIMWICH: COCTaB, CTPOCHHE,
bu3HYeCKrue U XUMUYECKUE CBOMCTBA (PEaKIMU THAPUPOBAHMS, TAIOTCHUPOBAHHUS, THIPATALINH,
OKHCJICHUS U TIOJTUMEPU3AIINH) TIOTy4YeHUE U IPUMECHEHHUE.

19. Ankaguensr: 6yraauen-1,3 u metunOyraaueH-1,3, XuMHIECKOE CTPOCHHE, CBOMCTBA (peaKITus

[OJIMMEpU3AlMH), MPUMEHEHHE (Ul CHUHTE3a IPUPOJHOIO M CHHTETUYECKOIO Kaydyka U 4
PE3UHBI).
AJKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKHUU psii. AUETUIIEH: COCTaB,
XMMHUYECKOe CTpOeHHe, (U3MYECKHMEe U XUMHUYECKHE CBOMCTBAa (peakuUuu TUAPUPOBAHUSA,
TraJIOTEHUPOBAHUS, THApaTallUd  TOpPEHHs), IMOJIyueHHe M  MpUMEHEHUE  (MCTOUHHUK
BBICOKOTEMIIEPATYPHOI'0 IJIAMEHHU JJIsl CBAPKU U PE3KU METAJIIOB)
20. ApomaTHueckue yriaeBoaoposl (apeHsl). benszon u tomyoi: cocraB, cTpoeHue, pusnueckue u
XUMHYECKHE CBOWCTBA (pPEaKLUU IaJIOTEHUPOBAHUS U HUTPOBAHMS), ITOJIyYEHUE U NPUMEHEHHE.
TokcnyHOCTh apeHoB (BiMsHUE O€H30Jla HAa OpraHu3M uelioBeka). I eHeTndeckas CBA3b MEXIY
YII€BOAOPOAAMHU, TPUHAICKAIMMHU K Pa3JIUYHBIM KJIaCCaM.
[TpupoaHble HICTOUHUKY YIIIeBO10po10B. [IpupoHblii ra3 u nonytHsle HeTsHbIE Ta3bl. HedTh 1 2
e€¢ mpoucxoxaeHue. CrocoObl mepepaboTKi HEPTH: MEPeroHKa, KPEKUHT (TEPMHUYECKH,
KaTaJuTHueckuil), nuponus. IIpoayktel mepepaboTku  HedTH, HUX IPUMEHEHUE B
MPOMBIIIIEHHOCTH
u B ObITy. KaMeHHBIHN yrojb ¥ MPOIYKTHI €r0 nepepadboTKu
Tema 4.2. Conep:xanue y4eOHOro MarepuaJia 2 OK 02
PU3UKO-XUMHUYECKUE JlabopaTopHble 3aHATHS OK 04
CBOMCTBA 21. JJaboparopHas padota Ne3 «CBoiicTBa yriieBOJOPOIOBY.
YIJIEBOAOPOAOB TpuBHnanpHas U MeXAyHapoaHass HOMEHKIJIaTypa, XMMHUYECKHE CBOMCTBA, CIOCOOBI IMOJIy4YEHUs 2
yraeBonopoaos. Ilomyuenue stuneHa um u3ydeHue ero cBoicTB. MonenupoBaHHe MOJIEKYN U
XUMHYECKHMX MPEBpaIlleHUu YIrJIeBOJAOPOJIOB (HAa IMpHUMEpe 3TaHa, STUIIECHA, alleTUJIeHa U Jp.) U
rajIor€HONPON3BOIHBIX
Paznen 5. Kuciaoponoconep:xaiue opranuyeckue coemHeHus! 14
Tema 5.1. Conep:xanue y4eOHOro MarepuaJia 2 OK 01
Cruprel. @enon 22. IlpenenbHble OJHOATOMHBIE CHHPTHI (METaHON M 3TaHOMN): CTpOeHHe, (U3NYecKHe Hu OK 07
XUMHYECKHE CBOMCTBa (pEaklMu C aKTUBHBIMH MeETalslaMH, TajJOreHOBOJOPOJaMH, TOpEHue),
npuMeHeHHe. BogopoHbIe CBSA3M MEXKIY MOJIEKYJIaMU CIUPTOB. DU3MOJIOTMYECKOE JIEHCTBUE 2

METaHOJIa U 9TaHOJIa Ha OPTraHU3M 4€JIOBEKa.
MHoroaromMHble CIUPTHI (ITUICHIVIMKOb U TJIMLIEPHUH): CTPOCHHE, PU3NYECKUE U XUMUYECKHE
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CBOIicTBa (B3aMMOJICHCTBHME CO MICJIOYHBIMU METaJUIaMH, KauyeCTBEHHAs peakius Ha
MHOT0AaTOMHBIE CHUPTHI). DU3HONIOrHYEcCKOe ACHCTBME HAa OpraHu3M uyesoBeka. l[Ipumenenue
[JIMIEPUHA U 3TUICHTJIUKOJIS.

®enon. CtpoeHHe MOJIEKYIbI, (U3MUECKHEe M XUMHYecKHe cBoicTBa (eHoma. TokcHUHOCTH
denona, ero pusmonoruveckoe AecTBUe Ha OpraHnu3M uyenoseka. [Ipumenenue denoina

Tema 5.2.

AJbaeruanl.
KapOoHOBBIE KUCIIOTHI.
CrnoxxHble AUPBI

Conep:xxanue y4eOHOro MaTrepuasia

23. Anpnerunibl U KETOHBI ((popMallbIerul, aneTalbIerul, aleToH): CTpOeHHue, (PU3NYeCKue U
XMMHYECKHE CBOMCTBA (PEakIMHM OKUCICHHS M BOCCTAHOBJIICHHUS, Ka4eCTBEHHBIC DPEaKIUH),
NOJIy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE NpefieNibHbIe KapOOHOBBIE KHUCJIOTHI (MypaBbUHAasT M YKCYCHAasi KHCIOTBI):
cTpoeHue, (¢GU3MYECKHe M XUMHUYECKHWEe CBoicTBa (OOImME CBOICTBa KHCIOT, PEaKIHs
sTepupuKanM), MojdydeHue M npuMmeHeHue. CreapuHoOBas M OJIEMHOBAs KHCIOTHI Kak
NPECTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX
MOIOIIIee JICHCTBHE.

24. CnoxHble >pHUpBl KaKk MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MOpOIN3 CIOXHBIX 3(PHPOB.
XKupsl. ['naponus xxupos. [IpuMenenne xxupoB. bronoruyeckast posib )XKUpoB

OK 01
OK 02
OK 04

Tema 5.3.
YriaeBoasl

Conep:xxanue y4eOHOro MarepuaJia

25. YrneBojbl: cocTaB, KiaccuuUKalus YriieBoAOB (MOHO-, M- U ToJducaxapuabl). [ mroko3za —
IpOCTEHIINKA MOHOCAaxXapuJl: OCOOEHHOCTH CTPOECHMSI MOJIEKYJNbI, (PU3MUYECKHEe M XMMHUYECKHE
CBOICTBa TNMIOKO3bI (B3ammojeiictBue ¢ ruapokcuaom wmenu (II), okucneHume aMMuadyHBIM
pactBopoMm okcujaa cepedpa (I), BoccranoBiieHne, OpoKEHUE TIIFOKO3bI), HAX0XKICHUE B MIPUPOJIC,
NPUMEHEHHUE TIIOKO3bl, OMONIOTHYECKas pOJib B IKU3HEACATETbHOCTH OpraHM3Ma 4YelloBeKa.
®dorocunTe3. PpyKTO3a KaK H30MEP TIFOKO3HI.

26. Caxapo3a — MpeACTaBUTENb TUCAXapUAOB, THIPOIN3 Caxapo3bl, HAXOXKICHHE B MPHUPOAE U
IPUMEHCHHE.

[Tonucaxapuapl: Kpaxmal U LEJUII0NI03a KaK MpUpOJHbIe moiuMephl. CTpoeHHe Kpaxmana U
IEJUTIONO03BI, PU3NICCKUE U XUMUYECKHE CBOMCTBA KpaxMaia (THIpOJIH3, KaueCTBEHHAS PeaKIus
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DOHU3HKO-XUMHUYECKHE
CBOMCTBaA
KHUCJIOPOJIOCOAEPKALUX
OpraHUYEeCKUX
COCTUHEHMH

Conep:xanue y4eOHOro MarepuaJia

IpakTuyeckue 3aHATHS

27. Tlpaktudeckass pabora No8. «HomeHknarypa KHCIOPOIOCOJEPKAIMMUX OPTraHUMICCKHIX
COECTMHEHU .

TpuBuanbHass U MEXIyHApPOJHAsI HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI TIOTYYCHHS
CUPTOB U (PEHOIOB, KAPOOHOBBIX KUCIOT M A(UPOB, AIBJIETHIOB U KETOHOB. COCTaBJICHUE CXeM

OK 01
OK 02
OK 04
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peakiuil (B TOM YHCJIE MO MPEeIJOKEHHBIM IIeMOYKaM IpPEBpallleHuil), XapaKTepU3yIOIIHNX
XUMUYECKHE CBOMCTBA KUCIOPOAOCOACPKALIUX OPTAHUUYECKUX COSTUHEHUN

28. Ilpaktrueckas paborta No9. «Xumudeckne u GU3NIECKHe CBOWCTBA KHCIOPOI0COASPIKAIINX
OpPTaHUYECKUX COCIUHEHUS.

[IpoBeneHne, HAONIOJCHWE W OMHCAHWE JACMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
KAYeCTBEHHbIE PEAKIUU OJIHOATOMHBIX CHUPTOB (OkHcieHue »TaHoia okcuaom wmeau (II)),
MHOT'OAaTOMHBIX CIUPTOB (B3auMojeicTBue raunepuHa ¢ ruapokcunom meau (II)), anpaerumos
(oKkuCIIeHHe aMMHuadHbIM pacTBopoMm okcuma cepebpa(l) u  ruapokcumom wmemu (1),
B3aMMOJICICTBHE KpaxMalia C HOJI0M), U3YUEHHUE CBOMCTB pacCTBOPA YKCYCHOM KHCIIOTBI

Pa3nen 6. A3oTcoaepikainiue opranHnyecKkne coeTHHeHus! 4
Tema 6.1. Conep:xxanue y4eOHOro Marepuajia 4 OK 01
AMUHBIL. 29. AMMHBI: METUJIAMUH — IPOCTEHIINI TPEICTABUTENb AMUHOB: COCTAaB, XUMHUECKOE CTPOCHHUE, OK 02
AMMHOKHCIIOTEL (usMYecKue ¥ XMMHYECKUE CBOICTBA, HAXOXKIECHUE B IIPUPOJIE. OK 04
benku AMUHOKHCIOTBI Kak aM(doTepHble OpraHudeckue coeauHeHus. dusnyeckue W XUMUYECKHE

CBOICTBa aMMHOKMCIOT (Ha IpuMepe InuiuHa). buonorumueckoe 3Hau€HUME aAMUHOKHCIIOT. 2

Iletrtnapl.

benku kak mpupojHble MoiuMephl. llepBudHas, BTOpUYHAs M TPETUYHAS CTPYKTypa OENKOB.

XUMHUECKHE CBONCTBA OEIIKOB: THAPOJIN3, IeHATYpalHsl, KAYeCTBEHHbIE PEAaKLIUU Ha OEIIKU

IIpakTHyeckne 3aHATHSA

30. IIpaktuyeckas padora Nel(Q. «CBoiicTBa a30TOCOEPKALIMX OPIraHUYECKUX COETUHEHUI».

Oduznyeckue U XUMHUYECKHME CBOMCTBA  aMUHOB (peakUMU C KHUCIOTaMU M TOpPEHUs) u 2

aMHHOKHUCIIOT (Ha mpuMepe rimuuHa). HabmoneHnue u onucaHue J€MOHCTPAILIMOHHBIX OIBITOB:

JIeHaTypalys OEJIKOB IPHU HarpEBAHUH, [IBETHBIE PEAKIIUU OEJIKOB
Pazgen 7. BoicokoMoJieKy/IsipHbIe COEIMHEHUS 2
Tema 7.1. Conep:xanue y4eOHOro MarepuaJia 2 OK 01
ITnactmaccsl. IIpakTHYeckue 3aHATHSA 2 OK 02
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Kayuyku. Bonokna

31. Ilpaktuueckass padora Nell. «CuHTe3, aHaIU3 U KIACCH(PUKAIMSI BBICOKOMOJEKYISIPHBIX

OK 04

COEIMHEHUI» IIK 4.3

OcHOBHBIE TIOHATHS XHMHHU BBICOKOMOJIEKYJISIDHBIX ~COCJIMHEHUIN: MOHOMEp, IMOJUMeEp,

CTPYKTYpPHOE 3BEHO, CTEIEHb IOJUMEpPU3ALMM, CPEeIHsAs MOJEeKyIspHas Mmacca. OCHOBHbIE

METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUIN — MOJMMEPHU3AIIHs U MOJIMKOHICHCAIIUS.

O3HakomiieHHE C 00pa3laMy MPHUPOIHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB:

IJIACTMACCHI (TTOJIMATUIICH, MOJUIIPONUIICH, MOJUBUHIIIXJIOPU, MOJUCTUPOII); HATypalbHBIA U

CUHTETHUYECKHE Kaydyyku (OyTaJMEHOBBIM, XJOpPONPEHOBBIH M HM3OMNPEHOBBIN); BOJOKHA

(HaTypasibHBIC (XJIOTOK, IIEPCTh, IIENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO03a),

CUHTETHYECKHE (KaIpOH U JaBCaH )
KonTpoabnass pabora 32.C .
5 . CTpyKTypa ¥ CBOWCTBa OPraHMYeCKUX BelecTs (1o pasnaenam 3-7)
IIpodeccnonanbHO OPUEHTHPOBAHHOE COAePKaHUe (CoAepKaHue MPUKJIATHOT0 MOLYJIs)
Pa3nen 8. Xumus B ObITY U MPOU3BOICTBEHHOM 1eSITEIbHOCTH YeJIOBEKA OK 01
Tema 8.1. Copnepixanue y4eOHOro MaTepuasa OK 02
Xumuueckue 33. [IpaBumna 5K0IOTHYECKH 11e1ecO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOH JEATEILHOCTH B OK 04
TEXHOJIOTUH LEISIX COXPAaHEHUs CBOETO 3J0POBbsl M OKPYXKAlOIIeH MPUPOAHON cpeabl, OMacHOCTh OK 07
B ITOBCEIHEBHOM BO3JICUCTBUSI HAa JKUBLIE OpraHM3Mbl OpPraHMYCCKHX  BCIICCTB OTIACIBHBIX  KJIIAaCCOB IIK 4.3

U npoeccHoHaIbHON
JeSATENbHOCTH YEJI0BEKa

(YyrneBomopobl, CHHUPTHL, (EHOIBI, XJIOPOPTraHWYECKHE MPOU3BOJHBIC, AlbIETHIbl U Ap.),
IIOKa3aTellb MPEAEIbHO JOMYCTUMON KOHIIEHTPALMU U €r0 UCIIOJIb30BaHNUE.

34. Ponp xuMuu B 00€Cr€YeHUN SKOJOTHYECKON, SHEPreTHUECKON M MUIEBON 0€30MacHOCTH,
pPa3BUTUU  MEIUIIMHBI, CO3JJaHUM HOBBIX MarepuajioB (B 3aBUCHMOCTH OT BHUJA
npohecCHOHANBHOM AEATeIbHOCTH ), HOBBIX UCTOYHHKOB SHEPTUH (AIbTEPHATUBHBIE UCTOYHUKU
sHeprun). [loHsATHE O Hay4YHBIX METOJaX I[IO3HAHMS BEIIECTB W XHUMHUYECKUX PEaKIIUM.
[IpencraBienuss 00 OOMIMX HAYYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO MONMYYSHHS BaKHEHUIITUX
BEIECTB (Ha MpUMEpPax MPOU3BOJICTBA aMMHUaKa, CEPHON KMCIIOThI, METAHOJIA).

XuMHus W 3I0pOBbE UENIOBEKAa: TMpaBuja O€30MacHOTO WCIOJBb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, OBITOBON XMMHUU B TTOBCEHEBHOMN KU3HU

IIpakTHyeckue 3aHATHSA

35. Ilpaktrueckas padora Nel2. «[IpuMeHeHHEe XUMUYECKHX BEIIECTB U TEXHOJIOTUH C y4ETOM
Oynyiieit mpodecCuoOHANBHON ASSITETEHOCTI.

Pemenne kelic-3aad MO TeMaM: MHUIICBBIC MPOJYKTHI, OCHOBBI PAIIMOHAIBHOTO THTAHHUS,
BOKHEUIIIME CTPOUTENbHBIE WM  KOHCTPYKIIMOHHBIE  MaTepUalbl, CElbCKOXO3HCTBEHHOE
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MIPOU3BOJICTBO, KPAcCKH, CTEKJIO, KEpaMHKa, MaTepuasbl Uil JJIEKTPOHUKH, HaHOMAaTEpUaJbl,
TEeKCTUJIbHBIC BOJIOKHA, WCTOYHUKUA DJHEPTHHM, OPTaHUYECKUE M MUHEpalbHBbIC YIOOpCHHS,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MpenapaThl, ObITOBAs XUMHsI, MAaTEPHAIIbl U3 UCKYCCTBEHHBIX U
CHHTETUYECKUX BOJIOKOH.

36. 3ammra: IlpeacraBieHue pe3ylbTaTOB peIICHUS Keic-3a1a4 B (opMe MHUHH-IOKIaaa
(TomycKaeTcs UCNOIb30BaHUE TPAPUICCKUX U MPE3CHTAIMOHHBIX MAaTEPHUAJIOB)

IIpome:xxyTouHasi aTTecTanus Mo aAucuuIuInHe (qudepeHIMpoBaHHbBIN 3a4eT)

Bcero

72
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3. YCJIOBUsA PEAJIN3AIIUU IMPOI'PAMMBI
OBIIEOBPA3OBATEJBbHOM JUCIATIINHBI
3.1. MaTepunajibHO-TeXHUYECKOe OOecrieyeHne

Jlnis peanu3anuy mporpaMMbl TUCITUTUTMHEI TOJDKHBI OBITh TIPEIyCMOTPECHBI
CJIEyIOIINE CTIeUaIbHbIC IOMEIICHU: YUYEOHbIN KaOMHET XUMHUH W/WIIH y4eOHOM
XUMHUYECKOM J1abopaTOpUH.

D¢ GdEeKTUBHOCTh NpernojaBaHus  00Ie00pa30BaTeIbHON  TUCIUILUIMHBI
«XuMUST» 3aBUCUT OT HAIWYHUS COOTBETCTBYIOMIETO MAaTEPHATBHO-TEXHUYECKOTO
OCHAILIEHUSI. DTO OOBIACHIETCS OCOOCHHOCTSIMU JAUCIUIUIMHBI, B IEPBYIO OY€pEb,
e€ DOKCHNEePUMEHTAIbHBIM XapaKTepOM, IIUPOKUM CHEKTPOM TPUMEHEHUS U
MPaKTUYECKOW  3HAYMMOCTBIO. PekoMeHmyeMoe  MaTepHaibHO-TEXHUUICCKOE
oOecrieueHne KaOuWHETa XUMHUM W XUMHUYECKOW JabopaTopuu  BKIIIOYAET:
CHEeIUaIN3UpPOBAaHHYI0 MeOelb ¥ CHCTEMBl XpaHEHUs, TEXHUYECKHE W
ANIEKTPOHHBIE CpEeACTBA OOY4YEHHUs, JIEMOHCTPAIIMOHHbIE Y4e€OHO-HAIJISIIHbIE
nocoOusi, JIEMOHCTPAIIMOHHOE OOOpyJOBaHWE U NPHOOPHI, JAOOPATOPHO-
TEXHOJIOTUYECKOe 000pYyIOBaHUE, JTAOOPATOPHYIO XUMHUUYECKYIO TIOCYIY, MOJEIH
(oOBeMHBIE U TUIOCKHE), HATypajdbHble OOBEKTHI (KOJUICKIIMH, XUMHUYECKHE

peaKkTUBbI), 000PyAOBaHHUE JIAOOPAHTCKOM.

Crnenunanu3npoBanHas MeOeJb U CHCTEMbl XPAHCHUSI

1 | Cron nabopaTopHbIil 1EMOHCTPAIIMOHHBIH (C 3aIUTHBIM, XUMOCTOUKHM U TEPMOCTONKUM
MMOKPBITUEM, PAKOBUHOM, IMOJIBOJIKON M OTBEJICHUEM BOJbI, CAHTEXHUKOM,
AIIEKTPUYECKUMU PO3ETKAMH, aBTOMATaMU aBapUMHOTO OTKIIOYCHHS TOKA)

2 | Cron maGopaTopHBIi TEMOHCTPAITMOHHBIN ¢ HAJICTPOUKOH (C 3aITUTHBIM, XUMOCTOUKUM H
TEPMOCTOUKUM TTOKPBITHEM )

3 | Cton yueHHuYeCcKHi 1a00paTOPHBIH, PEryIUPYEMBIN 0 BBICOTE (C 3alIUTHBIM,
XUMOCTOMKUM M TEPMOCTOMKUM TTOKPBITHEM, PAKOBUHOM, OOPTUKOM T10 HAPY>KHOMY
Kparo, OJIBOJIKOW U OTBEIEHUEM BOJIbI, U CAHTEXHUKOH )/CTON YUCHHUECKUH,
PEryJIMPyeMBIii ITO BBICOTE (MMPUOOPETACTCS TOIBKO P HATMYUH CIICIIHATBHOTO
71a060pPaTOPHOTO OCTPOBHOTO CTONA) (10 KOIUUECMBY 00yYaouwuxcs)

4 | Ctyn yueHMUYECKHH (no Konuuecmay obyuarouuxcs)

a1

Orserymmrens

(op}

Jocka knaccHast/PenbcoBast cuctema ¢ KJIaCCHON M MHTEPAKTHBHOM JOCKOM
(mporpamMmHOe obecrieueHue, MPoeKTOp, KPEeTIeH!Us] B KOMIUIEKTE )/ HHTEPAKTUBHON
MaHeNbIo (MPOrpaMMHOE OOeCTIeUeHUE B KOMILIIEKTE)

Cton ¢ sumKamMu 171 XpaHEeHUst/ TyMOO# (pabouee mecmo npenooasamensi)

Kpecno oducnoe (pabouee mecmo npenooasamens)

O 00|

Jocka nmpo6koBasi/Jlocka MarHUTHO-MapKepHas

10 | Cuctema (ycTpOHCTBO) /TSI 3aTEMHEHUST OKOH
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11 | Ikad BHITSHKHOM MAaHOPAMHBINA

12 | kad s XxpaHeHUs] y4eOHBIX TTOCOOMIA

13 | AnTeuka yHUBepcallbHAs ISl OKa3aHHsI NEPBOI MEAUIIMHCKOW TTOMOIIN

TexHuueckue cpeacraa

1 | MHoOroyHKIIMOHAILHOE YCTPONUCTBO/TIPUHTED

2 | IHTepakTUBHBII MPOrpaMMHO-aNIapaTHRIM KOMIUICKC MOOMIIBHBIN MIIH CTAIllMOHAPHBIN
(mporpammHOe oOecrieueHune, IpoeKTOp, KpeIruieHne B KoMIuiekTe )/PenscoBas cucrtema ¢
KJIACCHOW M MHTEPAKTUBHOMU JOCKOH (IIporpaMMHoe o0ecrieueHne, MpoeKTop, KperieHHe
B KOMIUJICKTE )/HHTEPAKTUBHON MaHENbI0 (IPOrpaMMHOE 00eCTieYeHHEe B KOMILIICKTE)

3 | [lepcoHanbHBIN KOMITBIOTED C NTepudepreii/HOyTOyK (JIMIIEH3MOHHOE TPOTPAMMHOE
obecrieyenne, 00pa3oBaTeIbHBIN KOHTEHT U CUCTEMa 3aIlIUThHI OT BPEIOHOCHOMH
nH(popmaIuu, mporpaMmMHoe odecniedeHue s udpoBoit Jadboparopuu, ¢
BO3MOXKHOCTBIO OHJIAH-01IpOCca)

JJIeKTPOHHBbIE CPeACTBA 00y4YeHusI

1 | DnexTponnsie cpeacTBa o0yuenus/MaTepakTuBHbIe TocOoOMs/OHIARH-KYPCHI (110
pazoenam paboueil npocpammol)

JleMOHCTpalMOHHBbIE Y4e0HO-HATIAHbIE 0COOUSsI

1 | CnoBapu, CipaBOYHHUKH, SHIUKIIONEIUS (10 XUMUYECKUM HAYKAM)

2 | KoMIuiekT mopTpeToB BETUKUX XUMHKOB

3 | [TocoOwust HATTISAHOM YKCTIO3UITHN

4 | Ilepuoaunueckas cucrema xumuueckux snemeHToB .M. Menneneena

Crnenuaau3upoBaHHas MeOesIb M CHCTEMbI XPAHEHUs 1JIs1 XUMHUYeCKOi J1adopaTopuu

1

JlabopaTopHbIil OCTPOBHOM CTOJ (IBYXCTOPOHHHUIA, C 3aAIIUTHBIM, XUMOCTOHKUM H
TEPMOCTOUKUM TTOKPBITUEM, HAJICTOIBEM, C TTOJCBETKON U DJIEKTPUUECKUMH PO3ETKAMH,
MOJIBOAKOM U OTBEIEHUEM BOJIbI, U CAHTEXHUKOH )

Cryn 1abopaTOpHBIH, PETyIHPYEMBI TIO BBICOTE

Cton nabopaTopHbBIN AEMOHCTPALMOHHBIN (C 3alIUTHBIM, XUMOCTOMKHUM U TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKON U OTBEAEHUEM BObI, CAHTEXHUKOM,
AIIEKTPUYECKUMU PO3ETKAMH, aBTOMATaMU aBapUMHOTO OTKIIOYCHHS TOKA)

Crton nabopaTopHbBIN JEMOHCTPALIMOHHBIN C HAJCTPOUKOM (C 3aIIUTHBIM, XHMOCTOWKHUM U
TEPMOCTOMKUM MOKPBITHEM )

Croun ¢ SmmKamMu sl XpaHeHUst/ TyMOoi

(op}

Kpecno opucnoe

~

Oruerymmurenb

JleMOHCTpanMOHHOE 000py/i0BaHUE U NIPUOOPHI 1JIs1 Ka0MHeTa U J1a0opaTopuu

Becsr anektponnsie ¢ USB-niepexogankom

CTOJIMK TIOTEEMHBIH

[enTtpudyra neMoHCTpalMOHHAS

IIITaTuB 1eMOHCTpPAMOHHBIN

Anmnapar Ui IpoBEIeHHUS] XUMUYECKUX PeaKkInuii

Amnmnapar Kurnna

OBIUOMETP

I'openka yHuBepcaibHast

OO NDO|O B W DN

[Tpubop 1u1g WITIOCTpaMK 3aBUCUMOCTH CKOPOCTH XUMHUECKUX PEAKIUN OT YCIOBUI
OKpYXKaroIlel CpeJibl

10 | HaGop miist a5eKTposin3a JIeMOHCTPAITMOHHBIH

11 | ITpuGop 1 ONBITOB IO XUMHHU C IIEKTPUUECKUM TOKOM (JTaDOpaTOpHBI )

12 HpI/I60p AJIL OKUCIICHUSA CIIUPTA HaZl MCIAHBIM KaTaJIn3aTOpOM

13 | TIpuGop ISt MOTYICHUS TATONI0ATKAHOB JIEMOHCTPAIIHOHHBIH

14 | ITpuGop 11 NOTYUEHUsI paCTBOPHMBIX BEIIECTB B TBEPJIOM BHUJIE

15 | YcranoBka juist GUABTPOBAHUS 11O/ BAKyyMOM
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16

[TpuGop 1uist onIpeneieHus: cCocTaBa BO3IyXa

17 | I'azoananmM3aTOp KUCIOPOAA U TOKCUYHBIX Ta30B C IU(PPOBON MHANKAIIMEH TTOKa3aTeIeH

18 | TTpubop mist UIUTFOCTPAITH 3aKOHA COXPAHCHHSI MACChI BEIIECTB

19 | YcranoBka ajisi HEpPEroHKH BELIECTB

20 | bapomerp-anepount

21 | Habop ans u3ydeHus: BOJOPOTHON SHEPTeTHKH

22 | pH-meTphI (Oonoanumenvhoe sapuamusroe 0bopyoosarue)
JlaGopaTopHO-TeXHOJI0rHYecKoe 000pyA0BaHuUeE 1/l KaOuHeTa u JlabopaTopuun

1 | IIpubop st MoTy4eHus raloNI0aJIKaHOB U CIIOKHBIX 3(UPOB 1a00paTOPHBIii

2 | Konbonarpesarenb

3 | DnekTporuMTka

4 | bans koMOMHUpPOBaHHAs JIaOopaTOpHAs

5 | Bechl 41 chlllydnx MaTepuaioB

6 | [IpuGop st moTy4eHHs ra30B

7 | CniupToBka jgaboparopHas

8 | MarunuTHas mMemianka

9 | Mukpockon u(ppoBoi C pyKOBOJCTBOM IT0JIb30BATENS M TOCOOMEM TSI YJaIIUXCsl

10 | HaGop a1 YUCTKH ONTHKH

11 | HaGop nocybl 1151 peaKTUBOB

12 | HaGop mocyapl ¥ IPUHAICKHOCTEN 151 paOOTHI C MAJIBIMUA KOJIMYECTBAMH BEIICCTB

13 | HaGop mpuHaIe)KHOCTEH U1 MOHTa)Ka MPOCTEHITNX TPUOOPOB 110 XUMUU

14 | HaGop nocyibl ¥ IpUHAIEKHOCTEN U3 IPOMUIeHa (MUKpoIabopaTopHsl)

JlaGopaTopHasi XuMHYecKasi Mocya AJisl KabuHeTa u JjadopaTopuun

1 | KommiekT ko0 1eMOHCTPALMOHHBIX

2 | HaGop nmpo0Ook pe3nHOBBIX

3 | [lepexon CTEKISIHHBIN

4 | IIpobupka Bropma

5 | [Ipobupka nByxkojaeHHast

6 | CoeaMHUTENb CTEKISHHBIN

7 | 3aXUM BUHTOBO#

8 | 3axxum Mopa

9 | lImaHT CHITMKOHOBBIT

10 | KoMmiiekT CTeKISIHHON MOCY bl Ha MITH(axX T1eMOHCTPAITHOHHBIN

11 | lo3upyroiee ycTpoicTBO (MEXaHHMUECKOE)

12 | KommiekT uznenuii u3 kepamuku, papdopa u dasHca

13 | KommuiekT sokex (haphopoBbIx

14 | KommekT MepHbIX K010 Majloro oobema

15 | KommiekT MepHbIX K010

16 | KoMmiekT MEpHBIX IIMIMHIPOB TIACTUKOBBIX

17 | KoMIiekT MEpHBIX IIMIUHIPOB CTEKIISTHHBIX

18 | KomrieKT BOPOHOK CTEKIISTHHBIX

19 | KommiekT mUmeTox

20 | KoMIuIeKT CTakaHOB ITACTHKOBBIX/CTEKIISTHHBIX

21 | KoMMIIeKT CTaKaHOB XMMHYECKUX MEPHBIX

22 | KoMIIIeKT CTaKaHYMKOB JIJIsl B3BEIIMBAHUS

23 | KOoMIUIEKT CTYIIOK C ITeCTUKaMH

24 | Habop mmaternei

25 | Habop nuHIIETOB

26 | Habop vamek [lerpu

27 | TpyOka cTeksiHHAS
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28 | DKcukarop

29 | Yama KpucTayuIM3aiiOHHAs

30 | Iumis!l THreabHbIe

31 | bropetka

32 | IIpobupka

33 | banka o peakTUBBI OJIUITHIICHOBAS

34 | banka nmoJ peakTHBBI CTEKJITHHAS U3 TEMHOTO CTEKJIA C IPUTEPTOI MPOOKOI

35 | Habop CKIISTHOK 11 paCTBOPOB PEaKTHBOB

36 | [Nasouka creknsaHHAs

37 | llltaTuB 1t IpoOUpOK

38 | KomrutekT cpeacTB 1J1si MHIWBHUIYATbHOM 3aIIUThI

39 | KomruiekT TepMoMeTpoB

40 | CymuiapHas aHes b I TOCYAbI

41 | ®unbTpoBanbHas Oymara/GUIbTpel OyMaKHBIEC (Q0NOIHUMENIbHOE BAPUAMUBHOE
0bopyoosanue)

Mogesan (00beMHBIE U IJIOCKHE), HATYPaJibHbIe 00beKThI (KOJIeKIIMU, XMMHUYeCKHe
peakTHBBI) 1Jis1 KaOUHeTa U J1adopaTopuu

Komnnekt mojienel KpuCTauIM4eCKUX PEMIETOK

Mogenb MoeKyIibl Oenka

H8.60p AJI1 MOACIIMPOBAHUA CTPOCHUA HCOPIraHMYCCKUX BCIICCTB

Hab6op mist MonenupoBaHusi CTpOSHUSI OPTaHUYECKUX BEIIECTB

HaGop a5t MoennpoBaHust CTPOSHUS! ATOMOB M MOJIEKYJI

H8.60p AJI1 MOACIIMPOBAHUSA 3JICKTPOHHOT'O CTPOCHUA aTOMOB

KoMILIEKT KOJIEeKIHiA

O N OB WNF-

KommiekT XuMHudecKux PCaKTUBOB

OobopynoBanue 1a00paHTCKOI KAOMHETA XUMHUH

Cro ¢ AIMKaMH 11 XpaHSHUs/ TyMOOi

Kpecno opucnoe

Cton 1abopaTopHBI MOSUHBII

CYH_II/IJ'II;HH.SI MaHeCJIb AJId TIOCYAbI

[xad mist xpaHeHUs: yaeOHBIX TOCOOMI

HIxad s xpaHeHUsI XUMUYECKUX PEaKTHBOB

[xad mist xpaneHus 1a00pPaTOPHON MOCY B/ TIPUOOPOB

[Hkad BBHITSHKHOM

O OINOO OB WNEF-

JlaGopaHTCKMii CTO

[N
o

Cryn nabopaTOpHBIH, peryIMpyeMblii IO BBICOTE

[EEY
=

DNEeKTPUUECKUI aKBaJUCTUILIATOD

R
N

HIxad cymmabHbINH

[EN
w

Pe3nHoOBBIE IEpUYaTKN

[EEN
IS

KommiekT epiueit 11st MBIThS J1aOOpaTOPHON TOCY 1B

3.2. UnopmanmoHHoe o0ecriedeHne peajn3annu NporpaMmmbl

Jlns  peanuzanuy  OporpaMMbl  JTUCHMIUIMHBI ~ OMOJIMOTEYHBIH  (QOHJ
o0pa3oBaTenbHON OpraHU3aIMi UMEET TIeYaTHBIC W/ WA dJIEKTPOHHBIC YICOHUKHU 1
pa3paboTaHHbIE B KOMIUIEKTE C HUMH Y4yeOHbIe MOCOOHWs, ITOMYILIEHHBbIE K

UCIIOJIb30BAHUIO TIPU  peau3ali  00pa30BaTENbHBIX MNPOrPAMM  CPEIHErO
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IpoeCCUOHATLHOTO 00pa30BaHUs, pPEAM3yeMbIX Ha 0a3e OCHOBHOI'O OOILEro
oOpa3oBaHwMsI.

[Ipu peanwm3anuu TPOTPaMMBbI JTUCITUILUIMHBI BO3MOYKHO HCITOJIb30BAHHE
9JICKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB, JOMYIICHHBIX K UCIOJIB30BAHUIO MPH
peanmsarun o6pazoBaTeNbHBIX IPOrPAMM CPEIHEr0 0OIIEro 0Opa3oBaHMs .

3.2.1. OCHOBHDBIC HCTOYHUKH:

1. INa6puensn, O. C. Xumus: 10 kmacc: 6a30BbIN ypOBEHB: YUSOHUK /
O. C. TI'abpuensan, 1. I'. Octpoymos, C. A. CnagkoB. — 7-e¢ u3g. — Mocksa:
[Ipoceemenne, 2025. — 128 c. — ISBN 978-5-09-124953-8. — Texkcr

: anekrponnsiid. - URL: https://znanium.ru/catalog/product/2220147 — Pexum
JOCTYIIA: JIIsl aBTOPH3HP.MOJIb30BaTEICH

2. INa6puensn, O. C. Xumus: 11 kimacc: 6a30BbIid YPOBEHB: YUCOHUK /
O. C. TI'abpuensn, 1. I'. OctpoymoB, C. A. CnagkoB. — 7-¢ u3a. — Mocksa:
[Ipoceemenne, 2025. — 130 c. — ISBN 978-5-09-127052-5. — Tekcr

: anektponnsmid. - URL: https://znanium.ru/catalog/product/2220147 — Pexum
JOCTYTIA: JJIs1 aBTOPU3UP.TI0JIb30BATEIICH

1. JlonmoaHUTEIbHBIC HCTOYHUKH:

1. Pynsuruc, I'. E. Xumusi: 6a30Bblil ypOBEHb: yU€OHUK /71 00pa30BaTEIIbHBIX
OpraHu3aliii,  peaju3yloluX  o0pa3oBaTENbHbIE  MPOTrPaMMbl  CPEIHErO

npodeccronanbHoro oopazosanus / I'. E. Pynsutuc, ®@. I'. ®enpaman. — 2-¢ U3 .

— Mocksa: IIpocsemenne, 2025. — 336 ¢. — ISBN 978-5-09-124954-5. —
Tekcr : amexktponnsii. - URL: https://znanium.ru/catalog/product/2220147 —
PexxuMm nocrymna: aist aBTOpU3UP.MO0JIb30BaTEICH
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4. KOHTPOJIb M OHLEHKA PE3YJIBTATOB OCBOEHMU
OBIHIEOBPA3OBATEJIBHOU JUCIHIUIIJIMHbI

KoHTpons u oneHka pe3yiabTaTOB OCBOEHHUSI 0011e00pa3oBaTebHON
JVCHUTUIMHBI PACKPBIBAIOTCS YEPE3 NUCIUIIMHAPHBIE PE3YIIBTATHI, HAIIPABICHHBIC
Ha (QopMHUpOBaHHE OOIMMX U TPO(ECCHOHATBHBIX KOMIIETEHIMH IO pasienam
Y TEMaM COJIepKaHusl yueOHOTro MaTepHalia.

Oobwmas/npogeccnonaibHas Pasnen/Tema THun oneHoYHbIX
KOMIIeTEH U MepONpPUATHI
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 Ipo(eCCUOHATLHON JIeATEITBHOCTH Tema 2.1,2.2
NPUMEHHUTEIBHO K pa3InvHbIM KoHTeKkcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1 TectupoBanue
Tema 7'1 VeTHBI onpoc
Tema 8.1 Penrenne pacu€THBIX 32124
: Habmonenue 3a xoqom
OK 02. crionp30BaTh COBPEMEHHBIC Tema 1.2, 1.4, BBIHOJH?GHI/I?I 0 aKTII[/IKO
Cpe/ICTBa MOUCKa, aHAJIM3a 1 1.6,1.7 OOHCHTIL OBaHEHX -
WHTEpIpeTanuy HHPOPMAILIUH, U Tema 2.1, 2.2 p p A
[IpencraBnenune
MH(OPMaLIMOHHBIE TEXHOJIOTUHU JJIs Tema 4.1, 4.2 VL TATOR
BBITIOJIHCHHMS 33124 TPO(EeCCHOHATLHON Tema 5.2-5.4 ﬁ a};TquCKHX .
JIESITEIIbHOCTH Tema 6.1 P
Tema 7.1 71a00paTOPHBIX padOT
Teuma 8.1 [IpoBeneHne XUMUYIECKOTO
OK 04 Tema 1'7 OKCIIEPUMEHTA
5 ' . Tema 2' 129 Beimonnenue
(b dexTUBHO B3aMMOIEHCTBOBATh U A, 2 KOHTDOJTBHBIX
paboTaTh B KOJJIEKTUBE M KOMAHJIE Tema4.1,4.2 pabor o
Tema 5.2-5.4
Tena 6.1 paszzenam JUCHIUTIITUHBI
Tema 7.1 OneHka caMOCTOSITEIbHO
Tema 8.1 BBITMIOJTHEHHBIX 3a/IaHUH
' 3ammra penieHus Keic-
OK 07. CozelicTBOBAaTh COXPAHEHUIO Tema 1.7 p .
. 3anad (¢ yuyetoM Oyayiiein
OKpY’KaroIlen cpeJibl, Tema 5.1 o
npoeccuoHabHOM
pecypcochOepekeH o, MPUMEHSTh 3HaHus | Tema 8.1
NEeSITeTTbHOCTH)
00 U3MEHEHUH KJIMMAaTa, IPUHIIATIBI .
Brmmonmaenne 3aganmit
OepeKIMBOr0 MPOU3BOICTBA, 3)(HEKTUBHO IPOMENYTOHOR
JICCTBOBATH B YPE3BbIYAMHBIX CUTYALIHSIX ATTeCTALUH
11K 4.3. TIpoBoauTh aHAK3 PE3YIbTATOB Tema 1.2,1.6,1.7
HCII0JIb30BaHM 3arOTOBOK, 3aIIaCHBIX YacTeH, Tema 2.1
pacXxogHBIX MaTEPUAIOB Tema 4.1
Tema 7.1
Tema 8.1
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