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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITIPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILIUMHBI «XUMUS»

1.1. MecTO IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTeJIbHOM NPOrpaMMbl
C11o

O6mieo6pa3oBaTenbHas TUCIUILUIMHA «XUMUS SIBISETCSA 0053aTEIBHON YacThIO
0011e00pa3oBaTeIbHOrO IUKIIa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBHH C
®I'OC CIIO no npodeccun CIIO 35.01.27 «MacTep celbCKOX0351iiCTBEHHOT 0
MPOU3BOACTBA.

[IpuknagHo MoOIyNnb BKIOUYaeT pazaen & «Xumua B ObITy U
MPOU3BOJICTBEHHOM NESTEIBHOCTH YEJIOBEKa», KOTOPBIM peanu3yercs IJs BCeX
npodeccuii/cienuaibHOCTE  METOJAOM  PEIICHUSKEWCOB,  CBSA3aHHBIX  C
DKOJIOTHYECKON O€30MacHOCTHI0 M OILEHKOH IIOCIEACTBUNM  OBITOBOM U
IPOU3BOJICTBEHHON  JIEITEIIBHOCTH, COOTBETCTBYIOIIEH oOTpacisM Oymymien
npodeccroHaIbHOMN AeATeTLHOCTH 00YUYarOIIINXCS.

1.2. e 1 mu1aHMpyeMble pe3yJbTaThl 0CBOCHHS TUCHUIIINHBI

1.2.1. Hean u 3a7a9u TUCHUILIHHBI

Copepsxanue MporpamMmbl 00I1€00pa30BaTENbHON JTUCHUIIITUHBL «XUMHUSI»
HAIIPaBJICHO Ha JOCTH>KEHUE CIEAYIONIUX LeJsIei:

- dbopMupoBaHUE CHCTEMbl XHUMHYECKHMX 3HAHUN KaK BaKHEHIICH
COCTABJIAIOIICH €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B OCHOBE KOTOPOM JI€KAT
KIIIOYEBbIE TIOHATHS, (yHIaMEHTAJbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE
A3blKa HAyKH, YCBOCHHE U IIOHMMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUN
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHE C MCTOPUEHM WX pa3BUTHSA U
CTaHOBJICHUS,

— dbopMHupOoBaHUE W pPa3BUTHE TPECTABICHUNH O HAYYHBIX METOAaX
MO3HAHUSI BEUIECTB M XMMHUYECKUX pPEaKUHi, HEOOXOIUMBIX IJii MPUOOpETEeHUS
YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUYECKHUX SBICHHH, UMEIOLINX

MECTO B IPUPOJIE, B MPAKTHYECKON U MOBCEHEBHOM KU3HU;



- pa3BUTHE YMEHHH W CHOCOOOB JCATEIBHOCTH, CBSI3aHHBIX C
HaOJIIOJICHUEM U OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJI0JICHHEM
MpaBuJl 0€30MacCHOTO OOpaIEeHHUs C BEIIECTBAMM.

3amauyu IUCHMILIMHBI:

1)  chopmupoBath MMOHUMAaHUE 3aKOHOMEPHOCTEN MPOTEKAHUS
XUMHYECKUX TPOIECCOB M SBJICHHUA B OKPYXKAIOIICH Cpele, a TakKe UX CBI3b C
IIEJIOCTHOW HAYYHOW KapTHHOW MHUpa U IPYTHMH €CTCCTBCHHBIMHU HayKaMH,

2)  pa3BUTb YMCHHUS COCTAaBJIATH (OPMYJbI  HECOPraHWYCCKUX U
OpPraHUYECKUX BEIECTB, YPABHCHHUS XUMHYCCKUX PEAKIIUi, OOBICHATh UX CMBICI,
HUHTEPIPETUPOBATH PE3YIbTAThl XUMUYCCKHUX IKCIIEPUMEHTOB,

3)  chopmupoBaTh HaBBIKA IMPOBEACHHS MPOCTEHIIMX XUMHUYECKUX
OKCIIEPUMEHTAIBHBIX HCCICIOBAaHUN C COOJIFOJICHHEM TIpaBWJI  0€30MacHOro
oOpalieHus ¢ BEIIECTBAMH U JIA0OPAaTOPHBIM 000PYI0BaHUEM;

4)  pa3BUTh yMEHHUS HAaXOJIUTh, AaHAIU3UPOBATh W HCIOJIB30BaTh
UHPOPMAIIMIO XUMHUYECKOTO XapakTepa U3 pa3iudHbIX WHGOPMAIMOHHBIX
MCTOYHUKOB, BKJIIOYAsl Y4EOHYIO JIUTEPATypy, HAy4YHbIE MyOIUKAllUA U UHTEPHET-
pECypCHI;

5)  coopmupoBaTh yMEHHS POTHO3MPOBATH  IMOCICACTBUS  CBOCH
NESTENBbHOCTA W XUMHUYECKUX TMPUPOJHBIX, OBITOBBIX W TPOU3BOJICTBEHHBIX
IIPOIIECCOB, YUYUTHIBASI BOZMOYKHBIE SKOJIOTUUECKHUE U COIMATbHBIC BO3ACHCTBUS;

6) chopmmpoBaTh TOHMMaHWE 3HAYUMOCTH JIOCTHDKCHUH XUMHYECKON
HAyKd M TEXHOJOTWUW JIA Pa3BUTHS COIIMAIBHOW M TMPOM3BOACTBEHHOU cep ¢
YMEHUEM TIPUBOJIUTH MPUMEPHI UX MPUMEHEHHS B PA3IMUHBIX c(pepax KU3HU.

1.2.2. Ilnanupyemble pe3y/bTaThbl OCBOCHUSI 001e00pa30BaTeJIbHOM
JUCHUILIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oco6oe 3HaueHne 001Ie00pa3zoBaTeNbHAS AUCITUTUIMHA «XUMHUS» UMEET MPU
dbopmuposanuu u pazsutur OK 01; OK 02; OK 04; OK 07u I1K, npeacraBiieHHBIX

BakTyanu3npoBaHHbIXDPI' OC CIIO o npodeccun/cnenuaibHOCTH.



Koa n
HAHMEHOBaHMHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

I[I/ICIII/II'[.]'[I/IHleHI)Ie2

OK 01. Berbupatp
CTIOCOOBI pelICHHUS
3amad
npodeccuoHaIbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3TUYHBIM
KOHTEKCTaM

O6ume!
JInyHOCTHBIE Pe3yJabTAaThl JOLKHBI OTpakaTh B
YacTu:
TPYAOBOT0 BOCIIUTAHMA:
— TOTOBHOCTH K  Tpydy, OCO3HaHWUE IICHHOCTH
MacTepCTBa, TPYI0JIIO0UE;
— TOTOBHOCTH K aKTHUBHOU JCATCIIBHOCTHU

TEXHOJIOTHYECKOW W COIMAJIbHOM HaIpPaBICHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh,  IUIAHUPOBATh W
CaMOCTOSITEILHO BBITIOJIHATH TAKYIO JEATEIbHOCTD;

— WHTEpeC K pa3nuuHbIM cepaMm mpodeccrnoHaTbHON

e TETHHOCTH.
MeTanpeaMeTHbIe Pe3yabTAThl T0JKHBI OTPAKATH:
OBJageHue YHUBEPCAJIbHBIMHA Y4eOHBIMU

NMO3HABATEJIbHBIMU J€HCTBUAMM:

a) 0a30BbIe JIOrHYeCcKHe IeiicTBUA.

—  CaMOCTOSTENIPHO (POPMYJIMPOBATH U AKTyaJTU3HPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh  CYIIECTBEHHBI  MpPH3HAK  WIH
OCHOBaHHWSl JUISI CpaBHEHHUs, KiIacCUPUKAUU W
000011eHM;

—  OmIpenensTh eTn JIeATEILHOCTH,
rapamMeTpbl U KpUTEPUHU UX TIOCTHIKCHUS;

— BBISABJIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS] B
paccMaTpUBaeMBbIX SIBJICHUSX;

3aJ1aBaTb

JuCHMILUINHAPHBIE Pe3yJIbTAThII0KHbI OTPAKATh:

IIP6 01. chopmMupOBaHHOCTh NPEACTABICHUM: O XUMUYECKOU
COCTAaBIISAIONICH E€CTECTBEHHOHAYYHOW KApTHUHBI MHUpPa, POJIHU
XAMHUHM B TIO3HAHWH SIBICHUH TMPUPOJIBI, B (HOPMUPOBAHHUU
MBIIIJICHASI W KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAITBHOMN
IPAaMOTHOCTH, HEOOXOJIUMOU JUIS pEHICHUS MPAKTHYSCKUX
3aJ1a9 W IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeJie;

IIP6 02. BrageHue CUCTEMOW XWMHWYECKHX 3HAHHUM, KOTOpas
BKJIIOYACT:  OCHOBOIIOJIATAIONIME  TOHATHS  (XHUMHYCCKUH
9JIEMEHT, aTOM, 3JIEKTpOHHAas 000joYKka aroma, s-, p-, d-
JJIEKTPOHHBIE OPOUTATN aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
AEKTPOOTPULIATENILHOCTD, CTENEHb OKUCICHMS, XUMHUYECKas
CBA3b, MOJIb, MOJISIDHAsl Macca, MOJISIPHBIM 00BbEM, YIiIepOaHbII
ckener, (YHKIMOHANbHAs Tpynma, paaukal, H30oMepus,
U30MEpPbl, TOMOJIOTMYECKUN pAll, TOMOJIOTH, YIJIEBOJAOPOIDI,
KHUCJIOPOJI- M a30TCOJEpKalIUe COEIWHEHUs, OUOJOTHMYECKU
aKTHBHBIC BelecTBa (YIJIEBOJBI, >KHPBI, OCIKH), MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYIISIPHBIC
COCIMHEHUS, KpUCTAJNIMYecKasl pelIeTKa, TUIbl XUMHYECKUX

peaxiuit (OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHAOTEPMHUYECKHE, PEaKIHUH HOHHOTO OOMEHa), pacTBOD,
SJIEKTPOJIHTHI, HERJIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
TUCCOLIMAINSA,  OKHUCIUTENb, BOCCTAHOBUTEIb,  CKOPOCTh

1061ue pe3ynbTaThl OCYILECTBIAIOTCS B COOTBETCTBHUC JUYHOCTHBIMU M MeTalpeaMeTHbIMU pesynstatamu ®TOC COO (IIpukas Munobprayku Poccun ot 17.05.2012 Ne 413
(pemaxums ot 27.12.2023 1.), B OopMHPOBAHUH KOTOPHIX yIacTBYeT 00mmeoOpa3oBaTeNbHas TUCIATUINHA.
2 JTuCUMILIMHAPHBIE PE3YNIBTATHl OCYILECTBIIAIOTCA B COOTBETCTBUMU C TPEOOBAHUAMY K IIPEIMETHBIM pe3yibTaTaM 06a3080ro yposHs (IIP6), ycranosnenusivu ®TOC COO (TIpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penaxums ot 27.12.2023 1.), ¢ coXxpaHEHHEM HCXOJHOW HyMepamuH.
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BHOCUTH KOppeKTI/IBH B JOCATCIBHOCTb, OLICHUBATH
COOTBCTCTBHC pCSyJIbTaTOB neiasaM, OICHUBATh pI/ICKI/I
HOCJIEACTBUN JIEATEILHOCTH.

0) 0a3oBbIe HCCIEN0BaTENbCKUE e CTBHS:

BJIAJIETh HAaBBIKAMU Y4€OHO-HMCCIIEIOBATEIBCKON U
HpOGKTHOI\/JI ACATCIIBHOCTHU, HABBIKAMH PpPa3pClICHUA
pooseM;

BBISIBJIATH MPUYUHHO-CJICACTBCHHLIC CBA3U u
AKTyaJIMU3UpOBaTh 3a4ady, BBIABUIaTbhb THUIIOTE3Y €€
PEeIICHHMA, HAXOUTh apryMCHTBI JIA JOKa3aTCJIbCTBA
CBOMX YTBEP)KJICHHMM, 3aJaBaTb NApaMmeTpbl H
KpPUTEpUH PELICHN,

AHAJIIM3UPOBATH IMOJIYYCHHBIC B XO4€ PCIICHUA 3aaa4un
PE3YIbTATHI, KPUTHYCCKHU OLCHUBATH nux
JIOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

yMETb NEPEHOCUTh 3HAaHUS B IIO3HABATENbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEIEATEIbHOCTH.

XMMHUYECKON PEaKLHUH, XUMHUYECKOE PABHOBECHE), TEOPUM U
3aKOHBI (TEOpPHUsI XMMUYECKOIO CTPOEHHUS OpPraHMYECKHUX
BeuiectB  A.M. bByriepoBa, Teopusi 3JIEKTPOJIUTHYECKON
Jquccouunanyu, nepuoanueckuid 3akon .M. Menaeneesa, 3akoH
COXPAaHEHHUs Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SA3BIK
XUMUH, (AKTOJOTHYECKHE CBEJCHHUS O CBOMCTBAxX, COCTaBe,
MOJIyYeHUM U OEe30MacHOM  HCIIOJIb30BAHMU  BaKHEHIINX
HEOPraHMYeCKUX M OpPraHWYeCKUX BEIIeCTB B OBITY U
MPAKTUYECKOHN AEATEeIbHOCTH YEJIOBEKa;
ITP603.chopMUpPOBAHHOCTPYMEHUI  BBISBISATh  XapaKTEpHbIE
MPU3HAKK W B3aUMOCBS3b W3YYCHHBIX TOHSTUN, MPUMEHATH
COOTBETCTBYIOIIME TOHATUS TPU ONHCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYEeCKHMX U OPraHUYECKUX BELIECTB M UX
MpEeBpaLICHUI; BBIBIATH B3aUMOCBSI3b XMMHMUYECKUX 3HAHHUM C
MNOHATHSIMHU U TIPEJICTABICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX
PEIMETOB;

I1Po 04.chopMHUpOBaHHOCTH YMEHHI HCII0JIb30BATh
HAaVMEHOBAHUS XMMHUYECKHX COEIMHEHUN MEXIyHapOIHOTO
COI03a TEOPETUYECKON W MPHUKIAAHOW XWMHUU U TPUBHUAJbHbBIC
HA3BaHMsI BAKHEHIIMX BEIIECTB (3TUJICH, alleTUIICH, TJIUIEPHUH,
denon, dopManbaeru, yKCycHash KHCIOTa, [VIMLUH, YrapHBIHA
ra3, yrJIeKUCIbIA Ta3, aMMHakK, rameHasi U3BeCTb, HeralmleHas
U3BECTh, NMHUTHEBas COJAa M JAPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHWYeCKHMX M OPraHMYeCKUX BEILIECTB, YPaBHEHUS
XUMHUYECKUX PEaKIHH, OOBACHATH WX CMBICH; MOATBEPXKAATh
XapaKTepHbIE XUMUYECKUE CBOMCTBa BEILECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMH U 3aIIUCAMU YpPaBHEHUHN
XUMUYECKUX PEAKIUH;

I1Po 05.chopMupoOBaHHOCTH YMEHUM YCTaHaBJIMBATh
MPUHAIJIEKHOCTh M3Y4YEHHBIX HEOPraHMYECKUX u
OpraHMYECKHUX BEUIECTB K ONPEIEIIEHHBIM KjaccaM M rpynnam
COCIMHEHUH, XapaKTEepU30BaThb HX COCTaB M BaXHEWUIINE
CBOMCTBAa;  ONpEAENATh  BHUIBl  XUMHUYECKMX  CBsI3el
(KoBaJIeHTHAsi, MOHHAs, METaJNIn4YecKas, BOJOPOJHAsS), THUIIbI




KPUCTAUIMYECKUX PEUIETOK BEIIECTB; KJIACCH(PHUINPOBATH
XMUMHYECKUE PEAKIINY;

ITP6 07.chopmMHpOBAaHHOCT YMEHMH IMPOBOJUTH PACUETHI 110
XUMHAYECKUM (HOpMysIaM U ypaBHEHUSIM XUMUYECKUX PEAKIIUN C
UCTIOJIb30BaHUEM (U3NYECKUX BEIMYHMH, XapaKTEPU3YIOIIHUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0Obema
(HopMmallbHBIE ~ YCIIOBHUSI) Ta30B, KOJMYECTBAa  BEIIECTBA;
UCII0JIb30BaTh CHUCTEMHbIE XMMHUYECKUE 3HAHUS JUISl TPUHATHS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHUEM.

OK 02. Mcnosib30BaTh
COBPEMEHHEIE
CpeJICTBA TIOHCKa,
aHaJIn3a u
HHTEpIIpEeTalNH
nHpOpMaUK U
WH(pOpMaITMOHHBIC
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodeccuoHaIbHON
NeSITeNIbHOCTH

JIMYHOCTHBIE Ppe3yabTaThl [IO/LKHBI OTpPakaTh B

yacTu:

HEHHOCTH HAYYHOI'0 MO3HAHUS:

— c(hopMUPOBAaHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIECTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha
JMaiore  KyJIbTYp, CHOCOOCTBYIOUIETO OCO3HAHUIO
CBOEro MecTa B MOJUKYJIbTYPHOM MHUPE;

— COBEpILICHCTBOBAaHUE SA3BIKOBOM M  YHUTATEJIbCKOMN
KYJIbTYpbl KaK CpEACTBA B3aUMOJICHCTBUS MEXIY
JIIOJIbMU M TIO3HAHUS MUDA.

MeTtanpeaMeTHbIe Pe3yabTAThl I0JKHBI OTPAKATH:

OBJagenue YHUBEPCAJIbHBIMHA Y4eOHbIMU

MO03HABATEJIbHbIMH JAeliCTBUSMMU:

B) padora ¢ undgopmanueii:

— BIAJeTh HaBBIKAMHU TMOJY4YeHUS HHPoOpMaALMKM U3
WCTOYHUKOB  Pa3HbIX  THUIOB, CAMOCTOSITEIHLHO
OCYILIECTBIISITh TOUCK, aHalIW3, CUCTEeMAaTH3alUi0 U
WHTEpIpeTauio WHOOPMALUKA Pa3IUYHBIX BUAOB U
(dhopM TpecTaBICHHUS;

— CO3/1aBaTh TEKCTHI B Pa3NUYHBIX (popmaTax ¢ yueToM
Ha3HaueHUs WHGOPMAlUKM U IENEBOW ayAUTOPHH,

JucuuniMHapHbie (IpeAMeTHbIE) Pe3yJbTAThIM JAO0JAKHBI
OTPakKATH:

IIP6 06. BnaneHrEe OCHOBHBIMU METOJAMHU HAYYHOTO MO3HAHUS
BEIIECTB M XWMHYECKHX SBJICHUH (HAOIIOJECHUE, U3MEPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHKE);

IIP6 07. chopMUPOBAHHOCTh YMEHUM MPOBOJUTH PACUETHI TIO
XUMUYECKUM (POPMYJIaM M YPaBHEHUSIM XUMHYECKHX PEAKIIUH C
WCIIOJIb30BaHUEM (DU3WYECKUX BEIMYHMH, XapaKTePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, oOBeMa
(HOpManpHBIE  yCJIOBHS) Ta30B, KOJHMYECTBA  BEIIECTBA;
HCIOJIb30BaTh CUCTEMHbBIE XMMUYECKUE 3HAHUA JUIsl TPUHATHS
pEUICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C
BEIIECTBAMU U UX TPUMEHEHHUEM;

IIP6 08.chopmMupoBaHHOCTP yYMEHHMH  IUIAHUPOBATh W
BBITIOJTHATh ~ XUMHUYECKHH  AKCIIEPUMEHT  (MpeBpalleHUs
OPraHWYEeCKUX BEIIECTB MPU HATPEBAHUU, MOJYyYEHUE 3THUIICHA
U M3y4YEHHUE €ro CBOWCTB, KayeCTBEHHbIE pEaKklUUH Ha
alnbACTUJIBI, Kpaxmal, YKCYCHYK KHUCJIOTYy; JeHaTypauus
OCJIKOB IIPH HarpeBaHUH, IBETHBIC PEAKIIUN OCITKOB; TPOBOINUTH
peakiuu HOHHOTO OOMEHa, OMpelNeisiTh CpeAdy BOJIHBIX
pacTBOpPOB, KAaUECTBEHHBIE peaklMy Ha cynab(dar-, kKapOoHaT- U
XJIOPU-aHUOHBI, Ha KaTHOH aMMOHUS; pemarb
AKCIIEPUMEHTANIbHBIE 3aJaud 1o TemaM 'Mertamisl"




BBIOMpas ONTUMAIbHYIO (OpPMY TpEACTaBICHUS U
BU3YaJIN3allHH;

— OIICHUBATh JOCTOBEPHOCTb,
uHpOpMaIUK, €€ COOTBETCTBHE
MOPATBHO-3THYECKUM HOPMaM;

JICTUTUMHOCTB
IIpaBOBbBIM n

— BJIaACTb HaBbIKaMH  paCIllO3HABAHUA W  3alllMTHI
uHpopmanuy, MHPOPMAMOHHON  0E30MacHOCTH
JIUYHOCTHU.

"Hemetaynbl") B COOTBETCTBUM C IpPaBUIAMH TEXHUKH
Oe3omacHOCTM  mpu  OOpameHud C  BEIIeCTBAMH U
1ab0paTOpPHBIM  000PYJOBAHUEM; MPEACTABIATh PE3yIbTaThl
XHUMHAYECKOTO OKCIepUMEHTa B (opMe 3aluch ypaBHEHUH
COOTBETCTBYIOIIIUX pPEAaKUUid M (POPMYIMPOBATH BBHIBOIBI HA

OCHOBE 9THX Pe3yJbTaTOB;
I1P6 09.chopMupoBaHHOCTh  YMEHUS aHATM3UPOBAThH
XAMHYECKYI0  MHQPOpMAIMIO, TOJy4aeMylo W3  pa3HBIX

HMCTOYHHUKOB (CPEICTB MaccoBoi mH(popManuu, cetb MHTEpHET
U IpyTrue).

OK 04. D¢pdexTrBHO
B3aMOJICHCTBOBATh 1
paboTtath B
KOJIJICKTUBE U
KOMaHJie

JIN4YHOCTHBIE pe3yabTaThl

YacTu:

rPasKAaHCKOT0 BOCIIMTAHUS:

— TOTOBHOCTH BECTH COBMCCTHyIO JCATCIIBHOCTh B
WHTEpecax rpakIaHCKOTO OOIIEeCTBa;

— YMEHHME  B3aUMOJICMCTBOBATbh C  COI[MAJIbHBIMU
WHCTUTYTAMH B COOTBETCTBHH C HUX (QYHKIHUIMH H
Ha3HAYCHHEM.

MeTtanpeaMeTHbIe Pe3yJbTATHI J0JKHbI OTPAKATD:

OBJlajleHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU

JelCTBUSIMH:

0) coBMecTHAas 1esITeJIbHOCTD.

— IIOHUMATh H HCITOJI30BaTh MpEUMYIIECTBA
KOMaHJHOW U MHJIUBUIyaIbHON PabOTHI;

— TMpUHUMATh  [EJIM  COBMECTHOHW  JEATEJIbHOCTH,
OPraHu30BbIBaTh U KOOPJMHUPOBATH JCUCTBUS IO €€
JIOCTHKEHMIO: COCTaBJISITh IUIaH JIelCcTBHH,
pacmpenensiatb poiad C y4eTOM MHEHUH YYaCTHUKOB
00CYXKJaTh pe3ylbTaThl COBMECTHOU PabOTHI.

OBjiaseHue  yHUBEpPCAJIbHBIMH peryJsiTHBHbIMHU

JeliCTBHSIMU:

r) NpUHSATHE ce0s U APYIrUX JIOJeH:

AO0JIKHBI  OTpPa’kKaTb B

JucuuniMHapHbie (IpeAMeTHbIE) Pe3yJbTAThIM JAO0JAKHBI
OTpakKaTh:

IIP6 08.chopmupoBaHHOCTP yMEHHMH  IUIAHUPOBATh W
BBINIOJIHATh ~ XMMMUYECKUH  SKCIEPUMEHT  (IIpeBpalieHUs
OPraHWYEeCKHUX BEIIECTB IPU HATPEBAHUH, MOJYyYEHUE 3THIICHA
U H3Y4YCHHE €ro CBOMCTB, KAayeCTBCHHBIC pEaKIMH Ha
aNblIEruabl, KpaxMala, YKCYCHYK KHCIOTY; JeHaTypaunus
0€eIKOB NP HarpeBaHWM, LIBETHbIE PEAKLUU OEIKOB; IPOBOIUTh
peakuMM HOHHOTO OOMEHa, OIpeleNaTh CpeAy BOJHBIX
pacTBOPOB, KaUECTBEHHbIE peaKIMM Ha Cyibdar-, kapOoHaT- U

XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHMS; pemarhb
SKCIEPUMEHTaIbHBIE 3a7aud 1o Temam "Metamwibl" u
"Hemeramiasl") B COOTBETCTBMM C TIpaBWJIaMU  TEXHUKH
0e30MacHOCTH  TNpPU  OOpaleHud ¢ BEHIeCTBAMU  H

J'Ia60paT0pHBIM 060py,Z[OBaHI/IeM; MNpEACTaBJIATL PE3YJIbTATHL
XUMHUYCCKOTO OJSKCIICPUMCHTA B (l)OpMC 3aI1nucu ypaBHeHI/Iﬁ
COOTBCTCTBYROIIIUX peaKHI/Iﬁ n (bOpMyJ'II/IpOBaTB BBIBOJBI Ha
OCHOBC 3TUX PE3YJIbTATOB.




MIPUHUMATh MOTUBBI i apTYMEHTBI IPYTUX JIOJCH TIpH
aHaJIM3€e Pe3yabTaTOB JICATEIHbHOCTH;

MPU3HABaTh CBOE NPABO W NPABO JPYTUX JIIOJCH Ha
OIIIMOKU;

pa3BHBaTh CIIOCOOHOCTH IMOHUMATh MHP C TO3HUIHH
JPYToTo YelI0BEeKa.

OK 07.
ConeiicTBOBATH
COXpaHEHHIO
OKpYKalollel cpebl,
pecypcocOepeKeHHIo,
MIPUMEHSTH 3HaAHUS 00
W3MCHCHHH KITMMAaTa,
TIPUHITAITBI
OEepEKITUBOTO
MIPOU3BO/JICTBA,

3¢ HeKTUBHO
JNEUCTBOBATL B
Ype3BbIYANTHBIX
CUTYaIUSIX

JInyHOCTHBIE Ppe3yJabTAThl JAO/LKHBI OTpPakaTb B

YacTH:

JKO0JIOTHYEeCKOr0 BOCIIMTAHMSA:

— Cc(QOpPMHUPOBAHHOCTh  3KOJOTMYECKOW  KYIbTYpBHI,
MOHUMAaHHE BIMSIHUS  COLUATbHO-I9KOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHOW U COLUATBHOMN
cpensl, OCO3HAaHHE  TJI00aJIBHOTO XapakTepa
9KOJIOTUUYECKHUX TTPOOIIEM;

— IUIAaHUPOBAHME M  OCYIIECTBIEHHWE JEHUCTBUM B

OKpyXKalolllel cpele Ha OCHOBE 3HAHUA IeNel
YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HENPUSITHE JECUCTBUNA, MPUHOCSIIIUX BpE.
OKpY»Kalollen cpene;

yMEHHUE MIPOTHO3UPOBATH

DKOJIOTHYECKUE  ITOCIEICTBHS
JIEUCTBUM, IPEOTBPALIAT UX.

H€6HaFOHpI/I${THHe
MNpECAIIPUHNMACMBIX

MeTtanpeaMeTHbIe Pe3yJabTAThl I0JKHBI OTPAKATH:

OsBJianenue

YHHUBepPCAJbHBIMU Y4eOHBIMU

NMO3HABATEJILHBIMH el CTBUSIMU:
B) padora ¢ undgopmanueii:

HCIIOJIB30BATh CpeacTtBa I/IH(i)OpMaI_II/IOHHBIX n
KOMMYHHKAIITHOHHBIX TEXHOJIOT Ui B pEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpraHHu3allMOHHBIX 3aga4 C (¢{¢] 6J'II'0I[eHI/IeM

Tpe6OBaHI/II71 OPTOHOMHKH, TCXHUKU 6C3OH8.CHOCTI/I,
T'HMT'UCHBI, pecypcocGepexceHI/I;I, IMPaBOBLIX 151

JucuuiinHapHbie (NMpeAMeTHbIE) Pe3yJIbTATBIM TOJKHbBI
0TpakKaTh:

IIP6 01.chopMUpPOBAaHHOCTH MPEACTABICHUN:0 XUMHUYECKOU
COCTAaBIIAIONICH E€CTECTBEHHOHAYYHOW KApTUHBI MHpa, POJIA
XAMHUH B TIO3HAHWH SIBICHUH TNPUPOIBI, B (HOPMHUPOBAHHUU
MBIIIJICHASI W KYIbTYPBl JIMYHOCTH, €€ (YHKIMOHAITBHOMN
IPAaMOTHOCTH, HEOOXOJIUMOM JUIS pEIICHUS MPAKTHUYSCKAX
3aJ1a9 U IKOJIOTHYECKH O0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeJie;

IIP6 10.chopMUpOBAaHHOCTH YMEHHUUCOOMIOAATH IpaBUIIA
AKOJIOTUYECKH  IIeJIECOOOpPA3HOTO TOBEACHHUS B OBITY W
TPYAOBOM NIEATENBHOCTH B LIETISX COXPAHEHHUSI CBOETO 3/I0POBBS
U OKpYXKAIOIeW NPHUPOJHON Cpelbl; YYUTHIBATH OIMACHOCTH
BO3JICIICTBUSL HA >KMBBIE OPTraHU3MBbI OIpPENIEICHHBIX BEIIECTB,
MOHMMAasl CMBICI TIOKa3aTelsi IMpeleibHOW  JOMyCTUMOM
KOHIIEHTPALUH.




STUYECKUX HODPM, HOpM MH(POPMALMOHHOM
0€30I1aCHOCTH.

IIK®...

SVkasbBatorcss TTK, SmeMeHTHI KOTOPBIX (DOpMHpYeT HpMKIAJHOM MOAylb (mpodeccHOHAILHOOPUEHTUPOBAHHOE cojepxkanue) B coorercTBuu ¢ PIOC peamusyemoil
npodeccun/cienmansaocTd CIIO.
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2. CTPYKTYPA n COAEPXAHHUE
OBIIEOBPA3OBATEJIBHOUINCHUIIJIINHBI «XUMMUA»

2.1. O0bemM TUCHMINIMHBI M BUABI Y4eOHOH padoThI

. O0bem B

Bua yueoHoii paboTbl
yacax

O0bém o0pa3oBaTeIbHON NMPOrPaMMbl IMCHHUILIHHBI 72
Conep:kaHue y4eOHOT0 MaTepuaja 66
BT. U..
TEOPETUUCCKUE 3aHSATHUS 42
MPAKTUYECKUE 3AHATHUS 14
abopaTOPHBIC 3AHITHS 4
KOHTPOJIbHBIE Pa0OTHI 6
IIpo¢deccnoHaILHOOPHEHTHPOBAHHOE COIePKaHUE (COepKaHue 4
NPUKJIATHOTO MOAyJIsi)*
B T. 4.
TEOPETUUCCKUEC 3aHATHS 4
MPAKTUYECKHUE 3aHITH -
IpomexyTounas arTectamus (qudQpepeHIMpoBaHHbI 3aueT)’ 2

“ITpodpeccHOHATBHO OPUEHTHPOBAHHOE CONEPKAHAE MOXKET OBITh PACTIPENENEH0 MO pasjenaM (TeMam) Wi
CKOHIICHTPUPOBaHO B paznene [IpukiaaHoil MOIYyIb.
*MopMa POMEKYTOUHON ATTECTAIINY W KOJIMYECTBO YACOB, OTBOJMMBIX HA €€ MPOBEICHUE, PErIaMEHTUPYIOTCS
yuaeOnsM mianoM OIT CITO
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2.2. TeMaTH4eCKHH IJIAH U COAEP/KaHUE IMCUUIIMHBI

HaunmenoBanme Cojep:kanue yueOHOro MaTepHaja (0CHOBHOE H podeccHoHaLHOOPHeHTHPoBanHoe)®, | O6bém | Dopmupyembie
pa3esioB U TeM JabopaTopHbIe M NPAKTHYECKHE 3aHATHS, NPUKJIATHOH MOIYJIb YacoB | KOMNETEHIHH
1 2 3 4
Conepxxanue yueOHOro Marepuaa 64
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH 20
Tema 1.1. Cojaepikanue yueOHOr0 MaTepuajia 4 OK 01
OcHOBHBIE XMMHYECKHE |XHUMUYECKUN dIIeMEHT. ATOM. SIipo aToMa, H30TOMbI. DJICKTPOHHAS 000J04YKa. DHEPreTHUECKUE
NOHATUS W 3aKOHBI, |yPOBHH, MOJYPOBHU. ATOMHBIEC OpOHTaNH, S-, P-, 0- smemMeHTsl. OCOOEHHOCTH pacrpeaeIeHus 5
CTpPOCHHUE aTOMOB |3JIEKTPOHOB MO OpPOUTAISIM B aToMax AJIEMEHTOB TEPBBIX YETBHIPEX IMEPHOJ0B. DIEKTPOHHAS
XUMUYECKUX DJIEMEHTOB |KOH(UTypaiwus aToMoB.OCHOBHBIE XUMUYECKHE 3aKOHBI
IIpakTHyeckue 3aHATHS
[Tpaktuueckass pabora Nel. «OCHOBHBIE KONHYECTBEHHBIE 3aKOHBI B XHMHH M PacydeThl IIO
YPaBHCHHUSM XUMHUYECCKHX PEAKIIHID».
OTHOcCuTENbHBIE aTOMHAsI U MOJIEKYJIsipHas Macchl. MousspHas macca. KonndecTtBo BemiecTsa. 2
MaccoBass gons BemiecTBa. 3akoH ABoraapo. MousipHbiii 00beM Ta3oB. OTHOCUTETBHAS
IJIOTHOCTH Ta30B. PacueTsl Mo ypaBHEHUSIM XMMHUUECKUX PEaKIUil ¢ MCIOJIb30BaHUEM MacCOBOM
JIOJIA BEIIIeCTBa, 00beMa (HOpMaIbHBIC YCIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Coaep:xaHue y4eOHOro Marepuaja 2 OK 01
Ilepnonnyeckuii  3axkoH | [IpakTHYeCKHe 3aHATHS OK 02
u [Tepromuyeckas |[Ipaktuueckaspabora Ne2. «M3ydeHue MepruoanIecKuX 3aKOHOMEPHOCTEN M UX B3aUMOCBSI3H CO IIK' ...
CHCTEMA  XUMHYECKUX |CTPOECHHEM aTOMOBY.
JJIEMEHTOB . H. |Ilepunoanueckas cucrema xumudeckux sneMentoB .M. Menzaeneesa. CBs3b IEPHOIUIECKOIO
Menneneesa, ux CBA3b C |3akoHa U [IepHOIMIECKON CHCTEMBI XMMHUYECKHAX DJICMEHTOB C COBPEMEHHOM TEOpHEH CTPOSHHUS 2
COBPEMEHHOM  TCOPUEH |aTOMOB. 3aKOHOMEPHOCTH H3MCHEHHSI CBOWCTB XHMHUYCCKHUX BIIEMEHTOB, 00pa3yeMbIX HMH

CTPOCHHA aTOMOB

IIPOCTBIX U CJIOXHBIX BELIECTB MO rpynnam M nepuojam llepuoguueckoil cuctembl. 3HaueHHUe
NEPUOINYECKOTO 3aKOHA M CHCTEMbl XMMHUYecKHuX 31emMeHToB JI.M. MenneneeBa B pa3BUTHU
HaYKH.

® O6pasoBaTenbHAs OpraHU3aIMS BIPABE CAMOCTOSTEIBHO ONPENENATH MOCIIEI0BATENFHOCTD N3yUEHUAPA3/IENOB U TEM, BXOIAIINX B HHUX, a TAKXKE IEPEPACTIPENEIAT KOTHIECTBO
YaCOBJUISI OCBOCHHS 00YJaIOIMMHUCS y4eOHOro MaTepHaa, ¢ y4eToM JIOTUKH (OPMHUPOBAHHMS TUCHHMIUTMHAPHBIX PE3YAbTATOB, OOIIMX M MPO(eCcCHOHATBHBIX KOMIICTCHIHH,

MEXIIPEIMETHBIX CBS3€H ¢ APYrUMHA AUCIUILIMHAMYA 00Ie00pa30BaTEIbHOTO 1 00MIenpodecCHOHaBFHOr0 UKIoB yuebnoro miana OIT CIIO.
" VkaspiBatorcs 11K, 5IeMEHTBI KOTOPBIX (POPMUPYET NPMKIAAHOM MOAYyIb (Ipo(ecCHOHAILHOOPUEHTHPOBAHHOE cojep:kaHue) B coorercTBMU ¢ DI'OC CIIO peanusyemoil
npodeccun/criermansHocTr CI1O
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YcTaHOBIIEHHE CBSI3M MEXAY CTPOCHUEM ATOMOB XUMHUYECKHX JJIEMEHTOB U IEPUOIUYECKUM
U3MEHEHUEM CBOMCTB XMMHUUYECKHX JIEMEHTOB U UX COCAMHEHUHN B COOTBETCTBUU C IOJIOKEHUEM
[Iepnoanueckoil cuctemsl. Perienre npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3alaHUN Ha
XapaKkTepU3alMI0 XUMUYECKUX DIIEMEHTOB «MeTammndeckue / HEMEeTaJUIMYECKHe CBOHCTBA
XUMHUYECKUX DIEMEHTOB B COOTBETCTBUM C HMX HIIEKTPOHHBIM CTPOCHUEM H IIOJOKEHHEM B
NIEPUOANYECKON CHCTEME XUMMUYECKUX d1eMeHToB /[ M. MenneneeBa»

Tema 1.3. CojaepikaHue yueOHOro MaTepuajia OK 01
Crpoenue BemecTBa | CtpoeHue BellecTBa. XUMUYecKasi CBsI3b. BUABIXUMHUECKOH CBsI3U (KOBaJEHTHAs HEMOJspHas
U TIPUPOJa XUMHUYECKOH | M TOJIIpHAS, MOHHAs, MeTamdeckas).MexaHu3Mbl 00pa3oBaHUs KOBAICHTHONW XHMHYECKOU
cBs3M. MHorooOpasue | cBsizu  (OOMEHHBIi W JIOHOPHO-aKIeNTOpHbIi).BogoponHas  cBs3b.  BaneHTHOCTS.
BEIIECTB DneKTpoOoTpULATENbHOCTh. CTeNeHb OKUCIeHUs. VIOHBI: KAaTHOHBI U @aHHOHBI
IIpakTHyecKkue 3aHATHS
[MpaktnyeckaspadoTa Ne3. «CTpoeHHe BelecTBa M MPUPOIa XUMHUYECKON CBSI3M.
JleMoHcTpalysi Mojieneld KpUCTAUIMYECKUX PEUIeTOK: MOHHOM (XJIOpUA HATpusi), aTOMHOM
(rpaduT u anmaz), MOJEKYASIpHOU (YIJIEKUCIBIM ra3, o), MeTaJUIMUecKo (HaTpuil, MarHui,
Melb). PelieHre npakTuyeckux 3ajJaHuil Ha COCTAaBJICHHUE AJIEKTPOHHO-Tpaduueckux (popmyrn
a1eMeHTOB |—4 mepruo 0B
Tema 1.4. Conep:xaHue yueOHOro Marepuaja OK 01
Knaccudukanus, Knaccudukanus Heopranmueckmx BemiecTB.HoMeHKaTypa HEOpPraHWYECKHUX  BEIIECTB OK 02
u HOMEHKJIATypa | (OKCUABI, T'MAPOKCUABI, KHCIOTBI, COJM). BelrecTBa MOJIEKYISPHOTO M HEMOJEKYISIPHOIO
HEOPraHU4ecKux CTpOeHHUs. ArperatHble COCTOsSHHUS BellecTBa. Kpucramimueckue u amopdHbIe BeIIecTBa.
BELIECTB 3aKOH TIIOCTOSHCTBA COCTaBa BEIIECTBA. THIbl KPUCTAUIMYECKUX PELIETOK (aToMHas,

MOJIEKYJIsSIpHAsi, MOHHAs, MeTajinyeckas). 3aBUCHUMOCTh CBOIICTBAa BELIECTB OT THIMA
KPUCTATIMYECKON PEeIETKU

IIpakTHYecKue 3aHATHS

[Ipaktuyeckas padora Ned. «HomeHkIaTypa HEOPraHUYECKUX BELIECTBY.

Pemenne mnpakTHyeckux 3aJaHuUil 1O KiIAacCU(UKALUMM, HOMEHKJIAType M XUMHUYECKUM
(dopMynaM HEOPraHMYECKMX BELIECTB PA3JIMYHBIX KJIAacCOB (YrapHbIi ra3, yriIeKUCIbIM ras,
aMMMaK, raiieHasl U3BecThb, HeralleHasi U3BeCTh, IUThEBasl COJA U JIPYTUX): Ha3BaHMs BEILECTB
no mexayHapoaHoit (MIOITAK) win TpuBManbHOW HOMEHKIJIATYpE M COCTaBJIEHHE (OPMYIIBI
XUMUYECKUX BEIECTB, ONpeeieHHe MPHUHAMIEKHOCTH K Kiaccy. [lowck uHdopmanuu mo
Ha3BaHUAM, UJIECHTU(UKAaTOpaM, CTPYKTYPHBIM (opMyinaM. AHAIN3 XUMUYECKOH HHpOpMaIny,
MoJlyd4aeMoil M3 pa3HbBIX MCTOYHHMKOB (CpeAcTB MaccoBoi MHpopMmaimu, cetb VHTepHET u

JApyrue)
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Tema 1.5. Coaepikanue yueOHOro MaTepuajia 2 OK 01
Tuns XAMUYCCKUX |XuMmuyeckas peakuusa. Kiaccupukamuss XUMHYECKHX PpEakIUii B  HEOPraHUYECKOWH
peaxiuii OpraHMYECKOM XMMHUHU. 3aKOHbI COXpPAHEHHUS] MacChl BEILECTBA, COXPAaHEHUS U IMPEBpAllCHUS
SHEPruM MPU XUMUYECKUX peakuusax. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU (YpaBHEHUS 5
OKHUCIJICHUSA-BOCCTAHOBJICHUS,  CTENEHb  OKHUCJIEHUS, OKHCIUTEIb W  BOCCTAHOBUTEINbD,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUU B IPHUPOJAE, MPOU3BOJACTBEHHBIX IIpolieccax MU
KHM3HECATSILHOCTH OPraHU3MOB)
Tema 1.6. Conepxxanue yueOHOro Marepuasa 4 OK 01
Ckopocts  xuMm4eckux| CKOpOCTh pEakKIMh, €€ 3aBHCUMOCTb OT Pa3jIMYHBIX (PAKTOPOB: MPUPOJBI PEATUPYIOLIHX OK 02
peakumi.  XHMMHYECKOE| BEIIECTB, KOHIIEHTPAIMH PEAardpyIOUINX BEIIECTB, TEMIEPATyphl W IUIOMAAN PEAKIIMOHHON IIK...
paBHOBecCHE MOBEPXHOCTU. TeroBble APQPEKThl XUMHMUYECKUX PpEaKLIMH: 3K30- M JHJIOTEPMUYECKHE 5
peakuu.OOpaTUMBIe  PEaKIMU. XUMHUYECKoe paBHOBecue. @DakToppl, BIMUSAIONIAE Ha
COCTOSTHUEXUMUYECKOTO paBHOBECHS (KOHLEHTpALUsi PEareHTOB WM MPOAYKTOB pPEaKIIHH,
nasienue, temnepatypa). [Ipunmnun Jlelllatense
IIpakTHYecKue 3aHATHS
[IpakTueckas paGorta Ne5. «BnusHue pa3auuHbIX (QAKTOPOB HA CKOPOCTh XHMHUYECKOM
peakuun».
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUil Ha aHaiau3 (aKTOpOB, BIMAIOLMX Ha
U3MEHEHHE CKOPOCTH XUMUYECKOW PEAKIMH. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIUU OT 5
IIPUCYTCTBUS KaTalu3aTopa Ha IMPUMEPE PA3NIOKEHHS INEPOKCHAA BOJOPOJA C IOMOIIBIO
JUOKCHJAa MapraHiia M Karanasel. PelleHune nIpakTMKO-OPUEHTHPOBAHHBIX 3aJaHMi Ha
npuMeHenue npuHuuna Jle-lllaTense 11 HaXOKICHUS HAIIPABJICHUS CMELEHUS PAaBHOBECHS
XUMUYECKOM peakiuu M aHaiu3 (aKTOpOB, BIUSIOIIMX HA CMEIIEHUE XUMHUYECKOIro
paBHOBECHS
Tema 1.7. Coaep:xaHue y4eOHOro Marepuaja 4 OK 01
PacTtBopbI, Teopust OK 02
IIEKTPOIUTHYECKO PactBopbl. Buubel pacTBOpoB N0 COAEpKAHMIO PACTBOPEHHOIO BeELECTBA. PacTBOPUMOCTSD. OK 04
JUCCOLMALMM U HOHHbI || IOHATHE O JUCIEPCHBIX cucTeMax. VICTHHHBIE W KOJIOMAHBIC PacTBOphl. MaccoBast a0 5 OK 07
obMen BellecTBa B pactBope. [lonsTue o Bogopoanom nokaszatene (pH) pacrBopa. DiekrpoauTudeckas I1IK...
mucconuanus. CHiIbHBIE U C1a0ble 3JIEKTPOJIUTHI, HEANEKTPOIUTHL. Peakiiuu nonHoro oomeHa
KonTpoabHnasi padora 1 |CrpoeHue BelecTBa U XMMUYECKUE peakiuu (1o pasaeny 1) 2
Paspnen 2. Heopranuyeckasi xumus 14
Tema 2.1. \ Coaepikanue y4eOHOro MaTepuajia 10 OK 01
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PU3UKO-XUMHUYECKUE
CBOMCTBAHEOPIaHUYECKUX
BEIIECTB

Meramnbl. [lonoxxenne wmetamioB B Ilepuoanueckoid cuCTeME XUMHUYECKHUX 3JIEMEHTOB.
Oco0OeHHOCTH CTPOEHUS DIEKTPOHHBIX 000JI0YeK aToMOB MeTawioB. OOmme duznueckue
cBoiicTBa MeTauioB. CIIaBbl METAJIOB. DJIEKTPOXMUMHUYECKUN Psii HANPSHKCHUN METalJIOB.
XUMHYECKHE CBOWCTBA BAXHEHIIMX METAIOB (HATPHM, Kajdui, KaJbLUM, MarHuid, alfOMUHHUA,
IIUHK, XpOM, XeJe30, MeIb) M uX coeauHeHud. OOmme CcrmocoObl TOTYYCHHS METALIOB.
[IpuMeHeHne MEeTaJIJIOB B OBITY M TEXHUKE

Hewmerannsl. [Tonoxenne HemetaiuioB B [leproanyueckoil cucreme XuMu4deckux anementos .M.
MenneneeBa U OCOOCHHOCTH CTpPOEHHsS aToMoB. Du3nYeckue CBOWCTBA HEMETAJJIOB.
AnnoTponus HEMETaUIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa U yrieponaa). XuMUUIECKHE
CBOMCTBA M MPUMEHEHHE BAXHEHIITNX HEMETAIIJIOB (TaJIOT€HOB, Cephl, a30Ta, hocdopa, yriaepoaa
U KpPeMHHsS) UM HMX COEAMHEHUH (OKCHIOB, KHUCIOPOJCOJAEPKAIIUX KUCIOT, BOJOPOJHBIX
coenuHeHui). [IpuMeHeHne BaKHENIINX HEMETAUIOB U MX COETMHEHHH

XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEIMIECTB (OKCHIOB, THIPOKCHUIOB,
KHCJIOT, COJiel W Jp.). I'eHeTnuyeckas CBsSI3b HEOPraHMYECKUX BEIIECTB, MPUHAICKAMUX K
pPa3IUYHBIM KJIaccaM.3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB MPOCTBHIX BEIIECTB, BOJOPOIHBIX
COCIMHEHUH, BBICIIIUX OKCUJIOB M THJPOKCHIOB

IIpakTHYecKue 3aHATHS

[IpakTrueckas padota Ne6. « DU3NKO-XMMUYECKHE CBOWCTBA HEOPTAHMYECKUX BEIIIECTBY.
CocraBneHHe ypaBHEHUH XHUMHUYECKMX PEAKIUA C Y4acTHUEM MPOCTBIX M  CIOMXKHBIX
HEOPraHMYECKHUX BEIIECTB: METAVIOB M HEMETAJIOB; OKCHIOB METa/NIOB, HEMETANIOB U
aM(pOTEepHBIX AJIEMEHTOB; HEOPTraHUUYECKUX KHUCIIOT, OCHOBAHUNA M aM(OTEPHBIX T'HMAPOKCHIOB;
HEOPraHUYECKUX COJIeH, XapaKTepU3yIOIIUX UX CBOICTBA.

Pacuérbl Macchl BemecTBa uiu 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCEe WM
00BEMY OJTHOTO W3 YYAaCTBYIOIIUX B PEaKLMU BEIIECTB, pacuéThl Macchl (00bEMaA, KOJIMYECTBA
BEIECTBA) MPOAYKTOB PEaKIMH, €CIM OJHO U3 BEIEeCTB MMEET MpUMecH. PemieHue mpakTHko-
OpUEHTHUPOBAHHBIX 3a/laHUN Ha CBOWCTBA, COCTaB, MOJY4YeHHE M OE30MacCHOE HCIOJIb30BAHUE
BKHEHIIMX HEOPraHUYECKUX BEIECTB B OBITY U MPO(ECCHOHATBLHOM NesITEeIbHOCTH YeI0BeKa

OK 02
OK 04
IIK...

Tema 2.2.
Nnentuduxanus

Conepxanue yueOHOro Marepuasa

JlaGopaTopHble 3aHATHS

OK 01
OK 02
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HCOPraHN4YCCKUX BCIICCTB

Jlaboparopuas pabota Ne2 «neHTrrKansg HEOPraHUIECKUX BEIIECTBY.

Pemenue OKCIICPUMCHTAJIbHBIX 3a4a4 M0 XUMUYCCKHUM CBOMCTBaM METAJUIOB U HEMCTAJJIOB, IIO
pacro3HaBaHUIO ¥ TOJYYCHUIO COCIUHEHUH METAUIOB M HEMETAUIOB (B3aMMOJICHCTBHE
THJIPOKCHA ATIOMUHUS C PACTBOPAaMH KHCJIOT | IIenouei, ). aeHTudukanms HeopraHn4eckux
BCIIIECTB C HCIOJB30BAHUEM HX (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IX CBOI>'ICTB, XapaKTCPHbBIX KAaYCCTBCHHBIX
peaknmii. KauecTBeHHbIE peakuuu Ha cyabdar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KaTHOHBI
MCTAJIJIOB U KATUOH aMMOHUA

OK 04

KonTpouabHas padora 2

CBolicTBa HEOPraHUYECKUX BELIECTB (10 pa3aemy 2)

Paznen 3. TeopeTrnyeckue 0CHOBBI OPraHHYeCKOH XUMHUH

Tema 3.1.

Conepxxanue yueOHOro Marepuasa

Knaccudukanus,
CTpOCHHE "
HOMEHKJIaTypa
OpPraHu4Y€CKuX BCHICCTB

[IpenMer oprannyeckoil XuMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHHE B MOJIyYEHUU HOBBIX
BEILIECTB W MaTepuayoB. Teopus cTpoeHus opraHudeckux coeauHeHud A.M. bytieposa, eé
OCHOBHbIe TmoyokeHUs. CTpyKTypHble (GOpMYJbI OpraHM4eckux BemiecTB. [‘omosorus,
n3oMepusi. XUMHUYecKasi CBSI3b B OPraHUYECKUX COCUHEHMSIX: KpaTHbIE CBS3H, G- U M-CBSA3HU.
[IpencraBnenne o kinaccudukanuu OpraHuyeckux BemiecTB. HomeHknarypa opraHnyeckux
COEVHEHUH (cucTeMaTHyeckas) M TpPUBHAJIbHBbIE HA3BaHUS BAXKHEMIIMX IpelCTaBUTENEH
KJIACCOB OPraHMYECKUX BEIIECTB

OK 01

Pasnen 4. YriieBoaopoasl

12

Tema 4.1.

Conep:xanue y4yeOHOro Mmarepuaja

10

YraeBomoponel W HX
MPUPOJIHBIE ~ UCTOYHUKH

[IpenenbHble yriaeBoAOpoAbl (aJKaHBI):COCTaB M CTPOCHHUE, TOMOJIOTUYECKUH psia. MeTtaH u
3TaH: COCTaB, CTpOEHHE, (PU3MUECKHEe U XUMHYECKHE CBOMCTBA (peakuuu 3aMelieHUsl U
TOpPEHMS), MOJIyYeHUE U IPUMEHEHHE.

HenpenenapHbie yriaeBoa0poapi(alKeHbl, alKaHeHbI, aJKHHbI).

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUH psll. DTUJIEH W MPOIUIIEH: COCTaB, CTPOCHUE,
(bu3uYecKkue W XUMHUYECKHE CBOWCTBA (peakUMHM THIAPUPOBAHUSA, TaJIOTCHUPOBAHUSA,
TUApaTallK,0KUCICHHS U IOJIMMEPU3AIINH) TIOTydeHHe U TPUMEHEHHUE.

Ankaauensl: OyranueH-1,3 u metmiOyraauen-1,3, XumMu4eckoe CTpOEHHE, CBOMCTBa (peakius
MOJMMEpU3alMK), TPUMEHeHHe (Ui CHHTE3a MPHUPOJAHOTO M CHHTETHYECKOrO Kaydyka |
PE3UHBI).

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTHYECKUU psA. AIETHIEH: COCTaB,
XMUMHUYECKOE CTpOeHHE, (U3MYECKHEe W XUMHUYECKHE CBOMCTBa (peakiuu TUIPUPOBAHUS,
TaJIOTCHUPOBAHUS, THUApPATalldd TOPEHHsI), TOJydeHHe W  TpuMeHeHHe (MCTOYHUK
BBICOKOTEMITEPATYPHOTO TUIAMEHH JJIsl CBAPKU U PE3KU METAJIOB)

OK 01
OK 02
OK 04
IIK...

16




Apomatuueckue yriaeBoaopoas! (apeHsl). beH3ox u Toyon: cocTaB, cTpoeHHE, (pU3NYECKHe U
XMMHMUYECKHE CBOMCTBA (PEaKLMK IaJIOTEHUPOBAHNUS U HUTPOBAHMSI), OJIYYEHUE U IIPUMEHEHHUE.
TokcuuHOCTh apeHOB (BiHsHUE OCH30JIa HA OPraHu3M 4YesoBeka). ['eHeTndeckasl CBsI3b MEXKILY
YTJIIEBOOPOJAMH, IPUHAIEKAIIMMY K PA3JIMYHBIM KJIACCAM.

[IpupoHBIE HCTOYHHUKH YIIIeBOAOpoA0B. [IpupoaHblii ra3 u nomytHeie HedTsaHbIC Ta3bl. HedTh 4

n e€ mpoucxoxzaenune. CrnocoObl mepepabOTKH HE(TH: MEPEeroHKa, KPEKUHT (TEPMHUYECKH,

KaTaJTUTHYeCKni), mupoym3. [IpoaykTel mepepaboTku HEPTH, WX NPUMCHCHHE B

MIPOMBIIIIICHHOCTH

1 B 6bITy. KaMeHHBIH yrosib U MPOayKThI €ro nepepaboTKu
Tema 4.2. Conepxxanue yueOHOro Marepuaja 2 OK 02
DU3NKO-XUMHUYECKUE JlaGopaTopHble 3aHATHSA OK 04
CBOMCTBA yIrIIeBOIOPOJIOB |JlabopaTopHas pabora Ne3 «CBoiicTBa yriIeBOIOPOIOBY.

TpuBuanpHas U MEXIyHAPOIHAS HOMEHKJIATypa, XUMHUYECKHE CBONCTBA, CITIOCOOBI MOTyISHUS 2

yrieBo10po1oB. [lomydeHne 3TuieHa u u3ydeHue ero CBOMCTB. MoIenupoBaHue MOJIEKYIT U

XUMUYECKUX TIPEBPAIICHHUH YTIIEBOIOPOIOB (Ha MPUMEPE dTaHa, dTUJICHA, alleTHIICHA U Ap.) U

raJIOr€HOTIPOU3BOTHBIX
Pasznen 5. Kucaoponocoaep:xamme opranudecKue coeTMHeHM sl 10
Tema 5.1. Conep:xaHue yueOHOro Marepuaja 2 OK 01
Cnuptsl. ®eHoun [IpenensHbIe OJHOATOMHBIE CITUPTHI (METAHOJI U 3TAHOJ): CTPOEHHE, (PU3NIECKUE U XUMUUECKUE OK 07

CBOMcTBa (peakuMu C  aKTUBHBIMH  MeTalylaMH, TaJOT€HOBOJOPOJAMHU, TOpPEHUE),

npuMeHeHune. Bogopogubeie cBs3M Mexay Moliekyidamu crnuptoB. dusnosoruueckoe neiicTBue

MeTaHoJIa ¥ 3TaHOJIa Ha OPraHu3M YeJIOBeKa.

MHoTr0oaToOMHBIE CIUPTHI (ITUICHIIIMKOIbL M TJIMIIEPUH): CTPOCHUE, (PU3NUYECKUE U XUMHUUYECKHE 5

CBONMCTBa (B3aMMOJEWUCTBHE CO WICJIOYHBIMU MeETa/llaMH, KayeCTBEHHas peakius Ha

MHOTOATOMHBIE CHUPTHI). DU3HONIOrHUecKoe NeiicTBHE Ha opraHu3M 4yenoBeka. [IpumeHenue

TJIMLEPUHA U STHIICHTIUKOJISL.

@®enon. CtpoeHue MOJEKyibl, (pu3Mueckue U XuUMUYeckhe cBoiicTBa (peHona. TOKCHUHOCTH

(enoua, ero GU3NOIOTHYECKOE NEHCTBIE HAa OpraHu3M uejoBeka. [Ipumenenue gpenomna
Tema 5.2. Copepxanue yueOHOro Marepuasa 4 OK 01
AnbOeruael. Anbrerunbl U KeTOHbI ((popmanbierun, aneTanblIerui, aneToH): CTpoeHHe, (u3UYecKue u OK 02
KapOoHOBbIE KUCIIOTBL.  |XMMHYECKHE CBOWCTBA (pEaKkIMW OKHCICHHS W BOCCTAHOBJICHHS, Ka4eCTBCHHBIC pEaKIIHH), OK 04
CrnosxHsbie 3(upsl MOJy4eHUE U TPUMEHEHUE. 4

OZ[HOOCHOBHLIC MMpEaACIIbHBIC Kap60HOBBIe KHCJIOTBI (MypaBBI/IHaSI U YKCYyCHas KI/ICJ'IOTBI)I
CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IC U XHMHYECKHE CBOMCTBa (O6IJ_II/Ie CBOMCTBA KHCJIOT, PpCaKIusa
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TepuHKaNNK), TONydeHHe W upuMeHeHne. CTeapuHOBas M OJICMHOBAas KHCJIOTHI Kak
MPEJICTaBUTENN BBICIINX KApOOHOBBIX KUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOIIEE NEUCTBUE.

CrnoxHble 3GUpHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ Maposn3 crnoxHbIX 3¢pupoB. Kupsl.
I'mpponus xupos. [Ipumenenne xupos. bruosiornueckas posb ;KUPOB

Tema 5.3. Cojaepikanue yueOHOro MaTepuajia OK 01
VYrneBoasl VYrieBoabl: cocTaB, Kiaccuukaius YriieBoJoB (MOHO-, JIU- W TojHcaxapuabl). [noko3a — OK 02

MPOCTEHIINI MOHOCAXapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3MUECKHE M XUMUUYECKHE OK 04

CBOMCTBa TJIIOKO3bl (B3aumMozelctBue ¢ rugpokcugaoM wmenu(ll), oxucieHne aMMuadyHbIM

pactBopoMm okcuaa cepedpa(l), BoccranoBiieHne, OpoKeHHE TITIOKO3bI), HAXOXKICHUE B TIPUPO/IE,

MPUMEHCHHUE TIJIFOKO3bI, OWOJIOTHYECKasl pPOJIb B JKH3HEIEATSIBHOCTH OpraHM3Ma dYeoBeKa.

®dortocunTe3. PpyKTO3a KaK H30MEP TITIOKO3HI.

Caxapo3a — MpeJICTaBUTENb JAUCAXapUIOB, THIPOJHM3 Caxapo3bl, HAXOXKJICHHWE B TPHPOJC U

MIPUMCHCHHE.

[Tonucaxapuapl: KpaxMan W IEJUTF0JIO3a KaK MPHPOJHBIE moyimMepbl. CTpoeHHe Kpaxmalia |

IIEJUTIONO03bI, (PU3UYECKHe U XMMHYECKHe CBOMCTBA KpaxMaiia (THAPOJIN3, KaYeCTBCHHAS PEeaKIIHsI

C MOJIOM)
Tema 5.4. Coaep:xaHue y4eOHOro MaTepuaja OK 01
OU3NKO-XUMUYECKUE IIpakTHYecKHe 3aHATHS OK 02
CBOMCTBA IMpaktrueckas pabora Ne8. «HomeHKIaTypa KHCIOPOJOCOAEPHKAIINX  OPraHUYECKUX OK 04
KHUCJIOPOJOCOACPKAIUX | COSTMHEHUI.
OpPraHMYECKUX TpuBunanpHas U MeXIyHapoJHAs HOMEHKIIATypa, XMMHUYECKHUE CBOMCTBA, CIOCOOBI MOJIy4EHUS
COCIMHEHHUI CUpTOB U (EHOJIOB, KAPOOHOBBIX KUCIOT U 3(UPOB, AIBJIETHIOB U KETOHOB. COCTaBJICHHE CXEM

peakuuii (B TOM 4YHCIIE IO MPEJIOKEHHBIM IIeTI0YKaM IPEBpAIICHUI), XapaKTepU3yIOUINX

XMMHUYECKHE CBOMCTBA KUCIOPOAOCOAEPKAIUX OPraHUUYECKUX COeTMHEHUIN
Pa3znen 6.A30Tconep:Kkaniue oprannveckue coeJuHeHust
Tema 6.1. Conepxanue yueOHOro Marepuasia OK 01
AMWHBI. AMUHBI: METWJIAMUH — MPOCTEUIINNA MPEACTABUTEIb AMUHOB: COCTaB, XMMHUYECKOE CTPOECHUE, OK 02
AMUHOKHUCIIOTBI. ¢u3nyeckrue 1 XMMHUYECKHE CBOIMCTBA, HAXOXK/IEHUE B IPUPO/IE. OK 04
benku AMUHOKHUCIIOTHl Kak aM(oTepHble OpraHuyeckue coequHeHus. dusmdeckne M XUMHUYECKUE

CBOMCTBAa aMHUHOKHCIOT(Ha mpuMmepe ThuirHa).brongoruueckoe 3HaUYeHUE aMUHOKHCIOT.
Ilenrtuabl.
benku kxak mpuponneie monuMmepsl. [lepBudHas, BTopuyHas U TPETUYHAs CTPYKTypa OEIKOB.
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‘XI/IMI/I‘-IGCKI/IC CBOCTBa OCJIKOB: TUAPOJIN3, JCHATYPALINS, KAUECTBEHHBIC PEAKIINH HA OCITKU

Pa3nen 7.BbIcOKOMOJIEKYISIPHBbIE COEMHEHHS 2

Tema 7.1. Conepxxanue yueOHOro Marepuasa 2 OK 01

[Imactmaccel. IIpakTHYecKHe 3aHATHSA OK 02

Kayayku. Bonokna [Mpaktuyeckass pabora Nell. «CuHTe3, aHaM3 W KIACCHM(DHUKAIMA BBICOKOMOJIEKYISPHBIX OK 04
COCIMHEHUIN» IIK...

OcHOBHbIE TOHSTHSI XUMHUU BBICOKOMOJIEKYJISPHBIX COEIMHEHUIl: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJUMEPU3AMM, CPedHssl MoJeKyinspHas macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJIUKOHICHCALINS. 2
O3zHakoMiieHHe ¢ 00pa3liaMH NMPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB:
1acTMacchl (MOJUATUIIEH, TOJUIIPONIIIEH, MOJUBUHUIXIOPU, TIOJUCTHPOII); HaTypalbHbIA U
CUHTETHYECKUE Kaydyyku (OyTaJMEeHOBBIM, XJOPONPEHOBBIM U M30MPEHOBBIN); BOJIOKHA
(HatypanbHBIE (XJIOMOK, IIEPCTh, WIENK), HMCKYCCTBEHHBbIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CUHTETHYECKHE (KanpoH U JIaBCaH)

KonrpoJjbHasi pa6ora 3 |CTpyKTypa U CBOWCTBA OPraHMYECKHUX BEIIeCTB (110 pa3jenam 3-7) 2
TpodeccHOHATLHOOPHEHTHPOBAHHOE CO/lep:kanue (colepKaHue MPHKIATHOI0 Moxy.Isi)® 4
Pa3nen 8.Xumusi B ObITY H NPOU3BOJICTBEHHO# IeATEJIbHOCTH YeJI0BeKa 4 OK 01
Tema 8.1. \Conepmaﬂne yueOHOro MmarepuaJjia 4 OK 02

8 B pamkax uacos ITOC MoryT 6bITh HpOBEIEHbl MHTErPHPOBAHHBIE 3aHATHS C Y4ETOM COJEPKATENbHBIX MEXIIPEAMETHBIX CBSI3el MO ABYM M Gojee 00LIE0Opa3oBaTelbHBIM
JMCHIUTITHHAM:

dusmka: MaTepus, SHEPTHUs, Macca, aTOM, IEKTPOH, POTOH, HEUTPOH, HOH, M30TOIl, PaJlOaKTHBHOCTb, MOJICKYJIa, SHEPTeTHUECKUIT YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHoe
COCTOSHHE BEIECTBa, (PM3NIECKUE BEITMIMHBI U SANHUIIBI UX U3MEPEHHsI, CKOPOCTb.

Buonorus: kierka, opraHusM, O6uocepa, sKocucteMa, 0OMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, MAaKpO- U MHKPOIJIEMEHTHI, BUTAMHHBI, OMOJOIMYECKH aKTHBHBIC BELICCTBA
(Oenkwu, yrieBOIBI, KHUPHI, PEPMEHTHI).

I'eorpadusi: MuHEpaIbl, TOPHBIE TOPOBI, TOJIE3HBIE HCKOTIAEMBIE, TOTIBO, PECYPCHI.
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XHUMHUUYECKHE TEXHOJIOTHH
B MOBCETHECBHOM
" npodeccnoHaIbHON
JICSITCIILHOCTH YeJIOBEKa

[IpaBuna >KOJOrMYECKH II€TIecCO00Pa3HOT0 MOBEICHUS B OBITY M TPYJOBOH AEATEIBHOCTU B
LENSAX COXPAHEHUS CBOEro 370pOBbS M OKPYXKAIOIIEW MNPUPOTHON Cpenbl, OMNaCHOCTh
BO3/ICMCTBUSI HAa OJKUBBIE OPraHU3Mbl OPraHMYECKUX BEHIECTB OTICIBHBIX KJIACCOB
(yrneBoAopoibl, COUPTHI, (DEHOJIBI, XJIOPOPTaHUYECKUE MPOU3BOJHBIC, AIBACTHUIABI U JIp.),
ToKa3aTeib MPeIeIbHO TOMYCTUMON KOHIICHTPALIUU U €r0 UCIIOJIH30BaHUE.

Ponp xumum B 00ECHIEYEHHHM 3KOJIOTHYECKOM, DHEPreTUYECKOW U MHUIIEBOM OE€30MacHOCTH,
pPa3BUTUM MEIUIIMHBI, CO3JIaHUM HOBBIX MaTepuayioB (B 3aBUCHUMOCTH OT BHJA
npodeCCHOHANBHOM  JIEATEIbHOCTH), HOBBIX HMCTOYHHUKOB OJHEpPruu (ambTepHATHUBHBIE
WCTOYHUKU dHepruu). [loHsTHE O HaydyHBIX METOJax TMO3HAHUS BEMIECTB U XUMHUYECKUX
peakuwmii. [lpeacraBieHuss 006 OOMUX HAYYHBIX MPUHIUIIAX MTPOMBIIUICHHOTO TOJY4YEHUS
BOXKHEHUIINX BeMIECTB (HA MpUMEpPax MPOU3BOJICTBA AMMHUAKA, CEPHOM KUCIIOTHI, METAHOJIA).
XuMHsT U 370pOBbE UETIOBEKa: TMpaBuja OE30MaCHOTO HCIIOJIB30BAHMS JICKAPCTBEHHBIX
npenapaTroB, OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU

OK 04
OK 07
IIK...

Ipome:kyTounasi arrectanus no gucuumaune (muddepeHmpoBaHHbIN 3aY€T)

Bcero

72
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3. YCJIOBUSA PEAJIMBALIMUA ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHOU JUCIUIJINHBI

3.1. TpeGoBanusi K MHHMMAJIbHOMY MATEPUAIbLHO-TEXHUYECCKOMY
oldecneyeHHuIo

Jlis peanv3anuy MpOrpaMMBbl TUCIUIUIMHBI TOJDKHBI OBITH MPEIyCMOTPEHBI
CJIEIyIOIINE CIIEHUaIbHbIE MOMEIICHUS: YUCOHbI KaOMHET XUMUU W/ WK y4eOHOU
XUMUYECKON JTa00paTopuHu.

O} heKTUBHOCTD MpernojiaBaHus 00111600pa30BaTEIbHOU TUCITUTUTUHEI
«XWUMUS» 3aBUCHT OT HAaJH4YUs COOTBETCTBYIOUIETO MaTepUaIbHO-TEXHHUECKOTO
OCHAILIEHUA. DTO O0BACHIETCS OCOOCHHOCTSMU JHUCIMIUIMHBI, B MIEPBYIO OYEpE/Ib,
eEIKCTICpUMEHTAIBHBIM ~ XapaKTepoM, IMUPOKHM CIEKTPOM MNPUMEHEHHS U
NPaKTHYECKOM 3HaYUMOCTHIO. PexomennyemoemaTepuanbHO-TEXHUUECKOE
oOecrieueHue KaOWHETA XHUMHUUU  XMUMHUYECKOM  JTaOOpaTOpuUM  BKIIIOYAET:
CHEIUAIM3UPOBAHHYI0 MeOelb W CHCTeMbl XpaHEHUs, TEXHUYECKUE U
AJIIEKTPOHHBIE CpelcTBa OOyYeHHs, JAEMOHCTPALlMOHHBIE Yy4eOHO-HATrJSAHbIC
ocoOusI, IEMOHCTPAITMOHHOE ~ 00OpYyJOBaHME U  TNPHUOOPHI,  J1abOpPaTOPHO-
TEXHOJIOTHYECKOE 000pyI0BaHUE, JA0OPATOPHYI0 XUMHUYECKYIO MOCYAY, MOJAEIU
(oOBeMHBIC W TUIOCKHE), HATypajbHbIe OOBEKTHI (KOJUICKIIUH, XHUMHYCCKHE

PEaKTHBBI), 000PYI0BaHUE JTAOOPAHTCKOM.

CrnenuajJn3upoBaHHasi MeOesib M CHCTEMbI XpaAHEHUSs

1 | Cton nabopaTOpHBINA JEMOHCTPALIMOHHBIN (C 3aIIUTHBIM, XUMOCTOWKUM U TEPMOCTOHKHUM
MMOKPBITUEM, PAKOBUHOM, MOJIBOJAKOM U OTBEIEHUEM BO/JIbI, CAHTEXHUKOM,
AJIEKTPUYECKIMH PO3ETKAMH, aBTOMATaMU aBaPUIHOTO OTKIIFOUEHUS TOKA)

2 | Cros mabopaTOpHBIN AEMOHCTPAIIMOHHBIA ¢ HAJICTPOUKOM (C 3alIUTHBIM, XUMOCTOUKHUM H
TEPMOCTOMKHUM MOKPBITHEM)

3 | Cron yueHn4eckuii 1a0OpaTOPHBIN, PETYIUPYEMBIN TIO BBICOTE (C 3aIIUTHBIM,
XUMOCTONKUM M TEPMOCTOMKHM MOKPBITHEM, PAKOBUHOM, OOPTUKOM 10 HAPY>KHOMY
Kparo, MOJABOJAKON 1 OTBEJICHUEM BOJIbl, M CAHTEXHHKO)/CTOJ yueHUUECKUH,
peryaupyemslii o BbicoTe (MIproOpeTaeTcs TOJIBKO MPH HATUYUH CHEIHAIbHOTO
1a00paTOPHOTO OCTPOBHOTO CTOJIA) (10 KOIUYECm8y 00yUaAoOWUxcsl)

4 | Ctyn yueHU4ecKuii(no koauvecmay 06yyaoujuxcs,)

ol

Orserymurens

6 | docka kiaccHasi/PenbcoBast cucTeMa ¢ KIIACCHOUM U MHTEPAaKTUBHOM JOCKOM
(mporpammHOe obecrieueHne, IPOEKTOP, KPEeTIeH!s] B KOMILUIEKTE )/HHTePaKTUBHON
MaHeNbIo0 (MPOrpaMMHOE O0ecTieueHUE B KOMILIEKTE)

7 | CTon ¢ smMKaMu JJ1sl XpaHeHust/TyMOoii (pabouee mecmo npenooasameris)

8 | Kpecno oducHoe(pabouee mecmo npenodasamens)
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Jlocka npoOkoBas/Jlocka MarHUTHO-MapKepHast

10 | Cucrema (ycTpoiCTBO) IJIsl 3aTEMHEHUS] OKOH

11 | llIxad BHITSDKHOM MAaHOPAMHBIN

12 | llkad s xpaneHnus: yaeOHBIX MOCOOMIA

13 | Anreuka yHuBepcaibHas IS OKa3aHUs IEPBON METUITUHCKON TIOMOIIN

TexHuuyeckue cpeacraa

[

MHuorodyHKIHOHATIBHOE YCTPOHCTBO/IPUHTED

WuTepakTHBHBIN MPOrpaMMHO-aNIIapaTHbIA KOMITIEKC MOOHUIIBHBIN WM CTAIIMOHAPHBIN
(mporpaMmHOe o0ecriedeHne, MPoeKTop, KPeIIeHne B KOMIUIEKTe )/ PenbcoBas cucrema ¢
KJIACCHOW U MHTEPAKTUBHOU JOCKOH (MMporpaMMHOE obecrieueHne, mpoeKTop, KperieHne
B KOMILJIEKTE)/MHTEPAKTUBHON MMaHEJbIO0 (IporpaMMHOE 00ecrieueHre B KOMIUIEKTE)

[lepconanbHbIil KOMIBIOTED € epUdepueit/HoyTOyK (JINLEH3MOHHOE MPOTPaMMHOE
obecrieyenne, 00pa3oBaTEIbHBIN KOHTEHT U CHCTEMa 3allIUThHI OT BPEIOHOCHOM
nHpopmaluy, IporpaMmMHoe odecrieuenue i uuppoBoii 1adbopaTtopu, ¢
BO3MO>KHOCTBIO OHJIAH-0TIPOCa)

DJIEKTPOHHBIE CPEICTBA 00YYeHHUsI

DnexTpoHHbIe cpencTBa oOyueHusi/UuTepakTuBHbIe OcOOuUs/OHTalH-KYpCHI (10
pazoenam paboueil npocpammol)

JleMoHcTpanMOHHBIE YUeOHO-HATJIS/IHbIE TOCOOUS

CroBapu, CIpaBOYHUKH, SHIMKIONETHSI (1O XUMUYECKUM HAYKAM)

Komrmrext IMOPTPETOB BCIIMKNX XUMHWKOB

TTocoOust HArISIIHON DKCIIO3UIIUHA

I PN =

[Tepuoanueckas cucteMa xuMudeckux aemeHToB J[.M. Menneneesa

CrnenuaJn3upoBaHHast Medesib M CHCTEMbI XPaHEHH S JJIs1 XMMUYeCKOoil JJabopaTopun

1

JlaGopaTopHBIN OCTPOBHOM CTOJI (IBYXCTOPOHHUH, C 3aITUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKHUM MOKPBITUEM, HAJICTOJIbEM, C MOJACBETKON U AIEKTPUUECKIMH PO3ETKaAMHU,
TIOJIBOJKOM M OTBEJIEHUEM BOJIbI, U CAHTEXHUKOM)

Ctyn n1abopaToOpHBINA, PETYIUPYEMBIH IO BBICOTE

Cton m1abopaTopHbIiA IEMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTOMKHM M TEPMOCTONKUM
MTOKPBITUEM, PAKOBUHOM, MOIBOJAKOMN U OTBEIEHUEM BO/JIbl, CAHTEXHUKOMH,
ANIEKTPUYECKHUMH PO3ETKAMH, aBTOMAaTaMU aBapHIMHOTO OTKIIIOUYEHUS TOKA)

Crton mabopaTopHbIiA 1EMOHCTPAIIMOHHBIN C HAJCTPONKOH (C 3aIIMTHBIM, XUMOCTOUKUM U
TEPMOCTOMKHUM MOKPBITHEM)

Crou ¢ simuKamMu 1151 XpaHeHUs/TyMO00i

(o3}

Kpecno oducnHoe

\‘

Orserymurens

JdeMoHcTpanMOHHOE 000py/A0BaHNE U MPUOOPHI I Ka0MHeTa U JiadopaTopun

Becsl anekrponnsie ¢ USB-nepexoqHukom

CTOJIMK NOIbEMHBIN

Lentpudyra nemoHCcTpaMoHHas

IlIraTuB 1eMOHCTPAMOHHBIN

ArmapaT JUISL IPOBCACHU S XUMHUYCCKUX peaKHI/Iﬁ

Amnmnapat Kunna

OBIMOMETP

['openka yHHBepcallbHast

OO INO|O1BA|WIN -

[TpuGop a1 UITIOCTPALIUH 3aBUCUMOCTH CKOPOCTH XMMUYECKHUX PeakIUii OT yCI0BUN
OKpPY’KaIoILeH Cpe/ibl

10 | HaGop muist 57eKTposn3a AeMOHCTPAIMOHHBIN

11 | ITpuGop A5t ONBITOB 10 XMMUHU C IIEKTPUUECKUM TOKOM (J1a00paTOpHBIN)

12 HpI/I60p JJIsL OKUCIICHUS CITUPTA HAaJl MCIHBIM KAaTAJIN34TOPOM

13 | ITpubop i moTy4eHUs TaJOUI0ATKaHOB AEMOHCTPAIIMOHHBIIN
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14

[TpuGop my1st mosTydeHus paCTBOPUMBIX BEHIECTB B TBEPIOM BHUJIE

15

YcranoBka st QUIBTPOBAHUS TIOJ] BAKYYMOM

16

[Tpubop 1u1st onpeneNneHns cocTaBa BO3ayXa

17

["a3oananm3aTop KUCI0pOJa U TOKCHYHBIX T'a30B ¢ NU(POBOI MHAMKALIMEH MOKazaTesel

18

[Tpubop m1st MILTIOCTPALMK 3aKOHA COXPAHEHHs MACChI BEILIECTB

19

YcranoBka JJIL TICPETOHKK BCHICCTB

20

bapomerp-anepony

21

Habop a5 uzyuenus BOJOpoJHON SHEPTETUKU

pH-metpoi(dononnumensroe sapuamuenoe 0bopydosarue)

JlaGopaTopHO-TeXHOJOrHYecKOe 000py10BaHNe 15l KAaGUHETa U JIaGopaTopuu

[Tpubop 1u1st mostydeHus raJlonI0JIKaHOB U CJI0KHBIX 23(UPOB 1a00PATOPHBII

Konbonarpesarens

DNEeKTPOTUTUTKA

bans komOuHupoBaHHas 1abopaTopHas

Becrhr JJI ChIITYYHUX MAaTCpPUaJIOB

[Tpubop 1u1st mosryueHus ra3on

CrniupToBKa JlabopaTopHast

MaruurtHas Memanka

OO|INO OB WIN| -

Muxkpockon nudpoBoi ¢ pyKOBOJICTBOM I0JIH30BATENS M TOCOOMEM ISl yJallluXcst

[EY
o

HaGop st yncTky onTuKA

-
[N

HaGop mocynb! a1 peakTuBOB

[EY
N

Habop mocynb! u mpuHaIEKHOCTEH 7151 pabOThI ¢ MAJTBIMU KOJIMYECTBAMH BEIIECTB

[N
w

Ha6op npunayiesxHOCTeH JUIsi MOHTa)Ka TPOCTEUITUX MPUOOPOB 110 XUMHH

[
N

Habop mocynbl u mpuHaAIEKHOCTEH 13 ponuiieHa (MUKpo1adbopaTopusi)

JlabopaTopHasi XumMHUecKasi mocy/aa JJisi KabuHeTa u JadopaTopuu

KommiekT ko0 1eMOHCTpaliMOHHBIX

Ha6op nmpo6ok pe3nHOBBIX

ITepexos CTEKISHHBIN

[Tpo6upka Bropiia

[TpoOupka AByXKOJIEHHAs

CoenuHNUTENb CTEKIITHHBIN

3akM BUHTOBOM

3axxum Mopa

OO NO|O1B|WIN -

HInadar cCHIIMKOHOBEIN

=
o

KomruiexT crexissHHO M IMOCYAbI HA mnmbax Z[eMOHCTpaHHOHHLIfI

-
-

Jlosupyroniee ycTpoicTBO (MEXaHUYECKOE)

=
N

KommuiekT uznenuii u3 kepaMmuku, dapdopa u dasHca

=
w

Kommuiekt noxex hapdopoBsix

H
o~

Komriext MCPHBIX K0JIO Majioro oobemMa

=
(@)

KowMmrmnekt MepHbIX K010

=
(o]

Kommuekr MCPHBIX HUJIMHIAPOB IJIACTUKOBBIX

-
\‘

Kommuekr MCPHBIX HUJIMHAPOB CTCKIISITHHBIX

=
oo

Kommuekr BOPOHOK CTCKJIAIHHBIX

=
O

KommiekT numeTox

N
o

KoMIIIeKT cTakaHOB IIJIACTUKOBBIX/CTECKITHHBIX

N
[

KoMmiekT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoMmiekT cTakaHInKOB JUIA B3BCIIIMBAaHUA

N
w

Kommiekr CTYIIOK C INICCTUKAMU

N
S

Habop mmareneit

N
ol

HaGop nuHueTOB
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26 | HaGop uvamek [letpu

27 | TpyOka cTeKiIsiHHas

28 | DxcukaTop

29 | Yama xpucTaumM3anuoHHas

30 | Iuniel THreabHbIC

31 | Bropetka

32 | Ilpobupka

33 | baHka 1Mo peaKTUBHI IMOJIMATUIICHOBAS

34 | banka 1o peakTUBbI CTEKIISIHHAS. M3 TEMHOTO CTEKJIA C IIPUTEPTON MPOOKOM

35 | Habop CKIISIHOK JUTsl pAaCTBOPOB PEaKTHBOB

36 | [Tasiouka cTekJIsTHHAA

37 | ltatuB amst mpoOHPOK

38 | KoMmieKkT cpeqcTB st WHAMBUYIBHOM 3aITUTHI

39 | KoMIiekT TepMOMETpOB

40 | CymmpHast TaHeNb Ui TOCYIbI

41 | ®unbTpoBasibHAA OymMara/QuibTpbl OyMaxHbIE(0onoHUmMeENbHOE 8APUATNUBHOE
obopyodosanue)

Mojaenu (00 beMHBIE U IJI0CKHE), HATYPAJIbHbIE 00bEKTHI (KOJJIEKIUH, XHMHYECKHEe
peaKkTHBbI) 1Jisl Ka0MHeTa M 1a00paTOPHH

KomruiekT Moenei KpuCcTalsInyeCKuX pereTok

Mogenb MoJeKyIbl Oenka

HaGop mist MmogenupoBaHusi CTPOCHUSI HEOPTAHMYECKUX BEIIECTB

Habop ans MoenrpoBaHusi CTPOCHHSI OPTaHHUECKUX BEIIECTB

Habop a5 MonienupoBaHusi CTPOCHHSI aTOMOB U MOJIEKYJT

Habop a5 MonenupoBaHusi 3JIEKTPOHHOTO CTPOEHHUSI aTOMOB

KomiuiekT xoyuieknuit

OINO|OTPBD|WIN -

KomIiexT XxuMmaecknx PCAKTHBOB

OoOopynoBaHue Ja00PAHTCKON KaOUHETa XMMUM

Crou ¢ simuKamMu sl XpaHeHUs/TyMO00i

Kpecno oducnHoe

Cton 1ab0opaToOpHBIA MOCYHBIN

CYI_HI/IJ'IBHaH IMaHCJIb JJIA IOCYAbI

[Hxad s xpaneHus: yueOHBIX TOCOOMIA

Hlkad s xpaHeHHs XUMHYECKHUX PEaKTHBOB

Hlkad mis xpaHneHus 1abopaTopHO NOCY B/ TPUOOPOB

[Ixad BBITSKHON

OO |N|OOIAIWIN -

JlaGopaHTCKHiT CTOJ

=
o

Ctyn 1a00paTOpPHBI, pEryIupyeMbIil 10 BHICOTE

-
-

SHGKTpI/I‘IeCKI/Iﬁ AKBAIUCTUILIIATOP

=
N

Hlkad cymunbHbIN

=
w

Pe3nunoBBIE TMEPUYATKN

H
N~

KommuiekT eprieit 151 MbIThsl 1a00paTOPHOI MOCy/ 1bl

3.2. UudopmanmoHHoe odecnieyeHne peaju3aluu MporpaMmbl
Jns  peanuzaluu  NPOrpaMMbl  JUCHUIUIMHBL  OUOIMOTEUHBIM  (HOHT
oOpa3oBaTeIbHOW OpraHW3alliyd JODKEH HMETh TEYaTHBIC W/WIH JJICKTPOHHBIC

y4eOHUKH U pa3pabOTaHHbIE B KOMIUIEKTE C HUMH Yy4eOHble mocoOus (mpu
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HaJIM4YMK), JOMYIIEHHbIE K HMCIOJb30BaHUIO MPHU pealin3aluud 00pa3oBaTEIbHBIX

MIPOrpaMM CpPEIHEro MNpoecCHOHANIBHOIO 00pa3oBaHUs, pealn3yeMbIX Ha 0ase

OCHOBHOTO 0011ero 00pa3zoBanus’.

[Ipn peanuzanuu nTporpaMmbl JTUCHUILIUHBI BO3MOXKHO HCIOJIB30BAaHUE
AIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JMOMYIIEHHBIX K HCIOJIb30BAaHUIO MPHU

peanu3anuy o6pa3oBaTeIbHBIX IPOrPaMM cpefHero oduiero oopazonanus L,

® [Tpukas MunucTepcTBa npocselenus Poccuiickoil @enepamyn ot 5 Hoa0ps 2024 r. N 769 «O06 yTBepKaeHUM
(benepansHOro nepeuHs y4eOHUKOB, AOMYIICHHBIX K HCIIONB30BAHHIO TIPH Pean3allii UMEIOLIHNX
rOCyJIapCTBEHHYIO aKKpEIUTAIUI0 00pa30BaTebHBIX POrpaMM Ha4aIbHOrO 00IIero, OCHOBHOTO OOLIEro, CPEHEro
obuiero oopa3oBaHus OPraHU3aLMAMHE, OCYLISCTBILIIOIIIMHI 00pa30BaTEbHYIO ACSITENHLHOCTD, H YCTAHOBJICHHH
NPeNeTIbHOr0 CPOKa HCITONIb30BaHMS UCKIIOYEHHBIX YIeOHHKOB U pa3pabOTaHHBIX B KOMIUIEKTE ¢ HUIMU Y4eOHBIX
rocobuit» (B akTyansHOH penakunm). CcblUTka Ha yKa3aHHBIA NpHKa3 akTyanbHa Ha 20.02.2025 1.

19 TTpukas MunuctepcTBa npocsentenns Poccuiickoit @enepammu ot 18 mroms 2024 1. N 499 "O6 yrBepkaeHun
(enepabHOTO NEPEeYHs HIEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB, AOMYIIEHHBIX K HCIOIb30BAHUIO TIPH
peanu3aniy UMEIOINX TOCyJapCTBEHHYIO aKKPEUTALMIO 00pa30BaTeIbHBIX MPOrpaMM HadaIbHOTO OOIIEro,
OCHOBHOT'O 00IIIEro, CpesHero oomero 0opa3zoBaHis» (B akTyalbHON penakiuy). CChuIKa HAa yKa3aHHBIN PHUKa3
aktyanpHa Ha 20.02.2025 1.
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4. KOHTPOJIb MU OINEHKA PE3YJBTATOB OCBOEHMUA
OBIIEOBPA3OBATEJBHOM TUCIUAILIVHBI

Kontpons u olleHKa pe3yJbTaTOB OCBOEHHUS 00I11e00pa3oBaTeIbHON
TUCIMITNHBI PACKPBIBAIOTCS Yepe3 AUCIUIIMHAPHBIC PE3yNIbTaThl, HAIPABICHHBIC
Ha (GopMHpoBaHME OOUMX M NPO(ECCHOHATBHBIX KOMIETEHUMH MO pazaeiam
U TEMaM CoJIepkKaHusl yueOHOro MaTepuara.

Oomasi/mpodeccuoHaTIbLHAS Tun oeHOYHBIX
m pog Pa3znen/Tema . .
KOMITETEeHIIUA MeponpusTHI
OK 01. Beibupats criocoObl penieHus Tema 1.1-1.7
3a/1a4 TPOPECCUOHAIBHON e TENHHOCTH Tema 2.1, 2.2
MPUMEHUTENBHO K pa3JIMYHbIM KOHTeKcTaM | Tema 3.1 T
eCTHpPOBaHUE
Tema 4.1
Tema 5.1-5.4 YcTHBIN onpoc
Teuma 6'1 ' Perenne pacu€THBIX 3a1a4
Tema 7'1 HaGmonenue 3a xonom
Tema 8'1 BBITIOJTHEHUS TIPAKTHKO-
: OPHUEHTUPOBAHHBIX 3aJaHAN
OK 02. Mcnosib30BaTh COBPEMEHHBIE Tema 1.2, 1.4, Hp e ap eHIe a
TaBJICHU
CpelCTBa MOWCKA, aHAIN3a U 1.6,1.7 pen
MHTe T 21.29 pe3ynbTaToOB
prperanuu HHPOpMaUH, U ema 2.1, 2.
MPAKTHYCCKUX H
MH(POPMAITMOHHBIE TEXHOJIOTUH IS Tema 4.1, 4.2
. 1a00paTOPHBIX paboT
BBITIOJTHEHUS 33]1a4 PO (ecCuoHaIbHOM Tema 5.2-5.4 poBenere eCKOTO
BEJICHUE XUMHUYECKOT
NEATENbHOCTH Tema 6.1 poBeA
Tema 7.1 AKCIIEPUMEHTA
Teuma 8'1 Brimonenue
: KOHTPOJIBHBIX
OK 04. Tema 1.7 ; p
D¢ dexTUBHO B3aMMOIeHCTBOBATH U Tema 2.1, 2.2 pabot 1o
a00TaTh B KOJJICKTUBE U KOMaHE Tema 4.1, 4.2 Pas/ieIaMt ZCTEATLIIIE
p A Tema 5 2’_5 A O1eHKa caMOCTOSTEIHLHO
Tema 6'1 ' BBIIOJHEHHBIX 3aJaHUI
Teuma 7'1 3anuTa penieHus Kenc-
Tewma 8'1 3a/1a4 (C yuyeTom Oymymiei
> . npodeccHoHaIbHON
OK 07. CoaeiicTBOBaTh COXpPaHEHUIO Tema 1.7 pog
. T 51 JIEATETLHOCTH )
OKPYAIOLLCH CPCJIBl, eMa . Brinonnenue 3aganuii
pecypcocOepexeHuto, npuMeHsaTh 3Hanus | Tema 8.1 s
MIPOMEKYTOUHOM
00 M3MEHEHUH KJIMMAaTa, IPUHITUIIBI
aTTecTalun
OEpEeKITMBOTO MTPOU3BOCTBA, IPHEKTHBHO
JIEMCTBOBATh B UPE3BBIYANHBIX CUTYAIIUSIX
HR'll

U TIK ykaswiBatorcs B cootBercTBum ¢ ®PT'OC CIIO peanusyemoii npodeccun/crenuatbHOCTH.
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