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npodeccnoHaIbHOTO  OOpazoBanuss 1o mnpodeccuun  23.01.17 Macrep 1m0 peMOHTY U
obcyxuBanuio aBromoomitei” (3aperucrpupoBano B Munrocte Poccun 17.09.2024 N 79490)
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[Tegarornueckoro cosera ®I'bBOY JIIO UPIIO, IIporokon Ne 13 ot «29» cenrtsiops 2022 r.,
YTIBEp)KIIeHO Ha 3acenaHuu COBETa IO OIIEHKE COJEp)KaHHs M KadyecTBa MPUMEPHBIX PabOUHMX
nporpaMMm  00IIe00pa3oBaTeNbHOTO W CONMAIBHO-TYMaHUTAPHOTO  IIMKJIIOB  CPETHETO
npodeccuoHanbHOro oopazoBanus. [Iporokom Ne Ne6/2025 ot «18» anpens 2025 rona

Ykpynuennas rpynmna 23.00.00 Texnuka 1 TeXHOJIOTMM HA3€MHOI'0 TPAHCIIOPTA
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1. ObBLIASI XAPAKTEPHCTHUKA PABOUYEH IPOI'PAMMBI
OBIIEOBPA30OBATEJBHOU JUCIHUIIVIMHBI « XUMUSA»

1.1. MecTo TMCHUIUIMHBI B CTPYKTYype 00pa3oBaTeIbHOW NpOrpaMmbl
CIio
O6mieobpazoBaTenbHas JUCHUILUIMHA «XUMUS» SBISIETCS 005S3aTEIbHOW YacThIO
0011e00pazoBaTeabHOrO IHUKIa 00pa30BaTEIbHOW MPOrpaMMbl B COOTBETCTBUU C
OI'OC CIIO mo  mpodeccun  23.01.17 MacTep o peMOHTY U OOCITYKUBAaHUIO

aBTOMOOWUJIEH.

[IpuknagHo MoOIyNnb BKIOUYaeT pazaen &8 «Xumua B ObITYy U
MPOU3BOJICTBEHHOM NESATEIBHOCTH YEJIOBEKa», KOTOPBIM peanu3yercst IJs BCeX
npodeccuii/cienuaibHOCTEd  METOJOM  PEIICHHST  KEMCOB, CBSI3aHHBIX C
DKOJIOTHYECKON O€30MacHOCTHI0 M OILEHKOH IIOCIEACTBUNM  OBITOBOM U
NIPOU3BOJICTBEHHONW  JICSITEIbHOCTH, COOTBETCTBYIOIIEH oOTpacisiM  Oyayuiei
npodeccuoHaIbHON IeITeTFHOCTH 00yUYatoIIUXCsl.

1.2. llenu 1 mu1aHMpyeMble pe3yJabTaThl 0CBOCHHS TUCHUIIINHBI

1.2.1. Hean v 3a7a94u JTUCHUILTHHBI

Copepsxanue MporpamMmbl 00IIE00pa30BATEIBHOM TUCHUIIITUHBL «XUMHUSI»
HaIIPaBJICHO HAa JOCTHKEHUE CIEIYIOUIUX LeJsIei:

- dbopMupoBaHUE CHCTEMbl XHUMHUYECKHMX 3HAHUN KaK BaKHEHIIEH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOM KApTHUHBI MUpPA, B OCHOBE KOTOPOM JIEXKAT
KITIOUEBbIE TOHATHS, (YHIAMEHTAJIbHBIE 3aKOHBI W TEOPUUM XUMHUHU, OCBOCHHE
A3bIKa HAyKW, YCBOCHHWE W TIOHUMAaHHWE CYIIHOCTH JOCTYHHBIX O0O0OIIeHUI
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHE C MCTOPUEHM WX pa3BUTUSA U
CTaHOBJICHUS,

— dbopMHupOBaHUE W pa3BUTHE TPECTABICHUH O HAYYHBIX METOAaX
MMO3HAHUSI BEUIECTB M XMMHUYECKUX PEaKUHi, HEOOXOIUMBIX IJii MPUOOpETEeHUS
YMEHUN OPUEHTUPOBATHCS B MUPE BEUIECTB U XUMHUYECKHUX SIBIICHUM, HUMEIOIINX

MECTO B IPUPOJIE, B MPAKTHYECKON U MOBCEHEBHOM KU3HU;



- pa3BUTHE YMEHHH W CHOCOOOB JCATEIBHOCTH, CBSI3aHHBIX C
HaOJIIOJICHUEM U OOBSICHEHHMEM XHMHUYECKOrO0 JKCIEPUMEHTa, COOII0/ICHUEM
MpaBUJl 0€30MacCHOTO OOpaIEeHHUs C BEIIECTBAMMU.

3amauyu IUCHMILIMHBI:

1)  chopmupoBath MMOHUMAaHUE 3aKOHOMEPHOCTEN MPOTEKAHUS
XUMHYECKUX TPOIECCOB M SBJICHHUA B OKPYXKAIOIICH Cpele, a TakKe UX CBI3b C
IIEJIOCTHOW HAYYHOW KapTHHOW MUpa M IPYTUMH €CTECTBCHHBIMU HAyKaMH,

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

3)  chopmupoBaTh HaBBIKA IMPOBEACHUS MPOCTCHINNX XUMHUYCCKHX
AKCTIEPUMEHTAIBHBIX HCCIEOBAHUM C COOJIOJICHHEM TMPaBWil OE30MacHOTO
oOpalleHusl ¢ BeleCTBaMu U J1ab0opaTOpPHBIM 000PYI0BAHHUEM;

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

5)  coopmupoBaTh yMEHHS NPOTHO3UPOBATH IOCICACTBUS  CBOCH
NESTENBbHOCTA W XUMHUYECKUX TMPUPOJHBIX, OBITOBBIX W TPOU3BOJICTBEHHBIX
IIPOIIECCOB, YUYUTHIBASI BOZMOYKHBIE SKOJIOTUUECKHUE U COIMATbHBIC BO3ACHCTBUS;

6) chopmmpoBaTh TOHMMaHWE 3HAYUMOCTH JIOCTHDKCHUH XUMHYECKON
HAyKd W TEXHOJOTWUW JIS Pa3BUTHSA COIMAIBHOW W MPOM3BOJCTBEHHON cdep ¢
YMEHUEM TIPUBOJIUTH MPUMEPHI UX MPUMEHEHHS B PA3IMUHBIX c(pepax KU3HU.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUSI 0011e00pPa30BaATEeIbLHOM
JUCHUILIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oco6oe 3HaueHne 001Ie00pa3zoBaTeNbHAS AUCITUTUIMHA «XUMHUS» UMEET MPU
dopmupoBanun u paszsutum  OK 01; OK 02; OK 04; OK 07 wu IIK,
MPEICTABIEHHbBIX B AKTyaJM3UPOBAHHBIX OI'OC CIIO 11(0)

npodeccrun/crnenaabHOCTH.



Koa n
HAHMEHOBaHMHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJabTaThbl 0CBOCHUA TUCHUIIIMHBI

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 chepaMm mpodeccrHoHaTbHON

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

JCOMILUIMHAPHBIE Pe3yJbTAThI T0JKHBI 0TPAXKATH:

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

1 O6ue pe3yabTaThl OCYLIECTBISAIOTCS B COOTBETCTBUM C IMYHOCTHBIMU U MeTanpeaMeTHbIMH pesynbratamu ®TOC COO (ITpukas Muno6paayku Poceuu ot 17.05.2012 Ne 413
(pemaxums ot 27.12.2023 1.), B hOopMHPOBaHUH KOTOPHIX yIaCTBYeT 00meo0pa3oBaTebHas TUCIUTLINHA.
2 JluCUMIUIMHAPHBIE PE3YIbTAThI OCYLIECTBIAIOTCS B COOTBETCTBMH C TPeOOBAHMAMM K HPEAMETHBIM pe3yibTataM 6a3osoro yposHs (ITP6), ycranosnennsimu ®IOC COO (Tlpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemaxmms ot 27.12.2023 1.), ¢ cOXpaHEHHEM HCXOJHOW HyMepamuH.
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BHOCUTH KOppeKTI/IBH B ACATCIBHOCTb, OIICHHBATh
COOTBCTCTBHC pCSyJIbTaTOB neiasaM, OICHUBATh pI/ICKI/I
HOCJIEACTBUN JIEATEILHOCTH.

0) 0a3oBbIe HCCIEN0BaTENbCKUE e CTBHS:

BJIAJIETh HAaBBIKAMU Y4€OHO-MCCIIEOBATEIBCKON 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
KPUTEPUH pELICHU,

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;

ITP6 03. chopMUpPOBAaHHOCTh YMEHHI BBISIBIISITH XapaKTEPHBIE
NPU3HAKA W B3aUMOCBS3b M3YYEHHBIX IOHATUH, MPUMEHSTh
COOTBETCTBYIOIIME TOHATUS TPU ONHCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYEeCKHMX U OpPraHUYECKUX BELIECTB U HX
MpEeBpaLICHUI; BBIBIATH B3aUMOCBSI3b XMMHMUYECKUX 3HAHHUM C
MNOHATHSIMHU U TIPEJICTABICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX
PEIMETOB;

IIP6 04. chopMHUPOBAHHOCT, YMEHUH  HCIIOJH30BATH
HAaVMEHOBAHUS XMMHUYECKHX COEIMHEHUN MEXIyHapOIHOTO
COI03a TEOPETUYECKON M MPHUKIAJHON XMMHUU U TPUBUAIbHBIC
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 BELIECTB, YPABHEHUS
XUMHUYECKUX PEaKIHH, OOBACHATH WX CMBICH; MOATBEPXKAATh
XapaKTepHbIE XUMUYECKUE CBOMCTBa BEILECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMH U 3aIIUCAMU YpPaBHEHUHN
XUMUYECKUX PEAKIUH;

P66 05. cdopMUPOBAaHHOCT, YMEHMH  yCTaHABIUBATH
IIPUHAJIEKHOCTD M3YYEHHBIX HEOPraHMYECKUX u
OpraHMYECKHUX BEUIECTB K ONPEIEIIEHHBIM KjaccaM M rpynnam
COCIMHEHUH, XapaKTEepU30BaThb HX COCTaB M BaXHEWUIINE
CBOMCTBAa;  ONpEAENATh  BHUIBl  XUMHUYECKMX  CBsI3el
(KoBaJIeHTHasi, MOHHAs, MeTaJUIM4YecKas, BOJOPOJHAs), THIIBI




KPUCTAUIMYECKUX PEHIETOK BEIIEeCTB; KJIACCH(PHUINPOBATH
XMUMHYECKUE PEAKIINY;

ITP6 07. chopMUpOBAaHHOCTH YMEHUN HPOBOAUTH PACUETHI 110
XUMHAYECKUM (HOpMysIaM U ypaBHEHUSIM XUMUYECKUX PEAKIIUN C
UCTIOJIb30BaHUEM (U3NYECKUX BEIMYHMH, XapaKTEPU3YIOIIHUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBL: 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
HUCTOYHUKOB  pa3HbIX  THUIOB,  CaMOCTOSITEIHHO
OCYILIECTBIISITh TOUCK, aHalIW3, CUCTEeMAaTH3alUi0 U
WHTEpIpeTauio WHOOPMALUKA Pa3IUYHBIX BUAOB U
(dhopM TpecTaBICHHUS;

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

JucuunMHapHble (peIMeTHbIe) pe3yJbTaTbl U A0JKHBI
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 U YPaBHEHUSIM XUMHUECKHX PEAKITHH C
WCIIOJIb30BaHNEM (DU3WYECKUX BEIMYMH, XapaKTEPU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, oOBeMa
(HOpManpHBIE  yCJIOBHS) Ta30B, KOJHMYECTBA  BEIIECTBA;
HCIOJIb30BaTh CUCTEMHbBIE XMMUYECKUE 3HAHUA JUIsl TPUHATHS
pEUICHU B KOHKPETHBIX KM3HEHHBIX CUTYAlUSIX, CBA3AHHBIX C
BEIIIECTBAMU U UX IPUMEHEHHUEM;

IIP6 08. chopMUpPOBAaHHOCTHP YMEHHH IUIAHUPOBATH M
BBITIOJTHATh ~ XUMHUYECKHH  AKCIIEPUMEHT  (MpeBpalleHUs
OPraHWYEeCKUX BEIIECTB MPU HATPEBAHUU, MOJYyYEHUE 3THUIICHA
U M3y4YEHHUE €ro CBOWCTB, KayeCTBEHHbIE pEaKklUUH Ha
albACTUJIBI, Kpaxmal, VYKCYCHYK KHUCJIOTY; JAeHarypauus
OCJIKOB IIPH HArpeBaHUH, IBETHBIC PEAKIIUN OCIKOB; TPOBOIUTH
peakiuu HOHHOTO OOMEHa, OMpelNeisiTh CpeAdy BOJIHBIX
pacTBOpPOB, KAaUECTBEHHBIE peaklMy Ha cynab(dar-, kKapOoHaT- U
XJIOPU-aHUOHBI, Ha KaTHOH aMMOHUS; pemarb
SKCIIEpUMEHTAJIbHBIE 3a7aud 1o Temam "Mertamisl" u




BBIOMpas ONTUMAIbHYIO (OpPMY TpEACTaBICHUS U
BU3YaJIM3allHH;

— 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 3THX PE3yJbTaTOB;
IP6 09. chopMupoBaHHOCTH YMEHUS  AHAIU3UPOBATH
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

JINYHOCTHBIE pe3yabTaThl

YacTu:

rPa’*KAaHCKOr0 BOCIIUTAHUS:

— TOTOBHOCTH BECTH COBMCCTHyIO JCATCIIBHOCTh B
WHTEpecax rpakIaHCKOTO OOIIEeCTBa;

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

MeTtanpeaMeTHbIe Pe3yJbTAThI 10JKHbI OTPAKATD:

OBJlaileHUe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU

JelCTBUSIMH:

0) coBMecTHAas 1esITeJIbHOCTD.

— IIOHUMATh H HCITOJI30BaTh MpEUMYIIECTBA
KOMaHJHOW U MHJIUBUIyaIbHON PabOTHI;

— TMpUHUMATh  [EJIM  COBMECTHOHW  JEATEJIbHOCTH,
OPraHu30BbIBaTh U KOOPJIUHUPOBATH JICUCTBUS 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 OTpakaTb B

JucuuniMHapHble (peIMeTHbIe) pe3yJbTaTbl U A0JKHBI
OTpakKaTh:

IIP6 08. chopMUpPOBAaHHOCTHP YMEHHH IUIAHUPOBATH W
BBINIOJIHATh ~ XMMMUYECKUH  SKCIIEPUMEHT  (TpeBpalleHus
OPraHWYEeCKHUX BEIIECTB IPU HATPEBAHUH, MOJYyYEHUE 3THIICHA
U H3Y4YCHHE €ro CBOMCTB, KAayeCTBCHHBIC pEaKIMH Ha
aNblIEruabl, KpaxMala, YKCYCHYK KHCIOTY; JeHaTypaunus
0€IKOB NP HarpeBaHHM, [IBETHBIE PEAKLIUU OEIKOB; IPOBOIUTH
peakuMd HOHHOTO OOMEHa, OIpelensaTbh 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'Ia60paTOpHBIM 060py,Z[OBaHI/IeM; NpEACTaBJIATE PE3YJIbTATHL
XUMHUYCCKOTO OJSKCIICPUMCHTA B (l)OpMC 3aI1nucu ypaBHeHI/Iﬁ
COOTBCTCTBYROIIIUX peaKHI/Iﬁ n (bOpMyJ'II/IpOBaTB BBIBOJBI Ha
OCHOBC 3TUX PE3YJIbTATOB.




MIPUHUMATh MOTUBBI H apTYMEHTBI IPYTHUX JIOACH MpH
aHaJIM3€e Pe3yabTaTOB JICATEIHbHOCTH;

MPU3HABaTh CBOE MPAaBO W MPABO JPYTHX JIOJCH HA
OIIIMOKU;

pa3BHBaTh CIIOCOOHOCTH IMOHUMATh MHP C TO3HUIHH
JPYToTo YelI0BEeKa.

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

3¢ HeKTUBHO
JNEUCTBOBATL B
Ype3BbIYANTHBIX
CUTYaIUSIX

JIMYHOCTHBIE pe3yJdbTaThbl

AOJIKHBI OTpakaTb B

yacTu:
IKOJOIrHIe¢CKOro BOCIIMTAHUA:

c(OpMHUPOBAHHOCTh JKOJIOTUYECKOU KYJIbTYPHI,
IIOHUMAaHHUE BIIMSTHU S COIIMAJIbHO-3KOHOMHMNYECKHUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHOW U COLUATBHOMN

Cpensl, O0CO3HAaHUE rJ100aJIbHOTO xXapakTepa
9KOJIOTUUYECKHUX TTPOOIIEM;
IUIAaHUPOBAaHUE W  OCYIIECTBIICHWE JEHCTBUU B

OKpyXKalolllel cpele Ha OCHOBE 3HAHUA IeNel
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA,

AKTUBHOE HEMPUSITHE JECUCTBUM, MPUHOCSAIIUX BpPE.
OKpY»Kalollen cpene;

yMEHHUE MIPOTHO3UPOBATH

DKOJIOTHYECKUE  ITOCIEICTBHS
JIEUCTBUM, IPEOTBPALIAT UX.

H€6HaFOHpI/I${THHe
MNpECAIIPUHNMACMBIX

MeTtanpeaMeTHbIe Pe3yJabTAThl I0JKHBI OTPAKATH:

OsBJianenue

YHUBepCAJbHBIMU Y4eOHbIMU

NM03HABATEJIbHbIMH 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 (MpeIMeTHbIe) Pe3yabTaThl M T0JKHBI
0TpakKaTh:

IIP6 01. chopmMupOBaHHOCTH TPEACTABICHUM: O XUMHUYECKOU
COCTAaBIISIONICH E€CTECTBEHHOHAYYHOW KApTHUHBI MHUpPa, POJHU
XAMHUH B TIO3HAHWH SIBICHUH TNPUPOIBI, B (HOPMHUPOBAHHUU
MBIIIJICHASI W KYIbTYPBl JIMYHOCTH, €€ (YHKIIMOHAIBHON
IPAaMOTHOCTH, HEOOXOJIUMOM JUIS pEIICHUS MPAKTHUYSCKAX
3aJ1a9 U IKOJIOTHYECKH O0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeJie;

IIP6 10. cdhopMHUPOBAHHOCT, YMEHUW COOJIIONATh TpaBUiIA
SKOJIOTUYECKH  IIeJIeCOOOpPa3HOTO TOBENCHUS B OBITY |
TPYAOBOM NIEATENBHOCTH B LIETISX COXPAHEHHUSI CBOETO 3/I0POBBS
U OKpYXKAIOIeW NPHUPOJHON Cpelbl; YYUTHIBATH OIMACHOCTH
BO3JICIICTBUSL HA >KMBBIE OPTraHU3MBbI OIpPENIEICHHBIX BEIIECTB,
MOHMMAasl CMBICJ [OKa3zaTeis MpeNelbHON  JOMyCTUMOM
KOHIIEHTPALUH.




STUYECKUX HODPM, HOpM MHPOPMAIIMOHHOM
0€30I1aCHOCTH.

IIK®...

% VkaseiBatorcss TTK, 31eMEHTBI KOTOPBIX (OPMHUPYET IMPUKIAAHON MOAydb (HpoecCHOHAILHO OPHEHTUPOBAHHOE cofepikaHue) B cootBerctBud ¢ ®I'OC peammsyemoii
npodeccun/cienmansaocTd CIIO.
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2. CTPYKTYPA U COJEPXKAHHUE OBIIEOBPA3OBATEJBHOM

JAUCHUITIMHBI «XXUMUS»

2.1. O0bemM TUCHMINIMHBI M BUABI Y4eOHOH padoThI

. O0bem B
Bua yueoHoii paboTbl
yacax

O0bém o0pa3oBaTeIbHON MPOrpaMMbl JHCIUILUINHBI 72
Conep:xxanue yueOHOro Marepuaia 64
BT. U..
TEOPETUUECKUE 3aHATUS 36

16
MPAKTUIECKHUE 3aHATHS
abopaTOPHBIC 3AHITHUS 6
KOHTPOJIbHBIE PA0OTHI 4
IIpo¢deccnoHaIbHO OPHEHTHPOBAHHOE COECPKAHUE (COIePKAHUE 8
NPUKJIATHOTO MOAy.Is1)*
B T. 4.
TEOPETUUCCKUEC 3aHATHS 4
MPAKTUYECKHUE 3aHATHS 4
IpomexyTounas arTectanus (qudpepeHUpoBaHHbIH 3aueT)’ 2

* TIpoecCHOHANBHO OPHEHTUPOBAHHOE COJEPKAHME MOKET OBITh PACTIPENENEHO 10 pasjenaM (TeMaM) M

CKOHIICHTPHUPOBAHO B pa3aciic HpHKJ'Ia,Z[HOﬁ MOAOYJIb.

5 dopma mpoMeKyTOIHOH aTTeCTallii U KOJIMYECCTBO 4aCOB, OTBOAMMBIX Ha €€ IIPOBCACHHUEC, PCrIIaMCHTH TCA
b b

yuaeOnsM mianoM OIT CITO
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2.2. TeMaTH4eCKHH IJIAH U COAEP/KaHUE IMCUUIIMHBI

HaunmenoBanme Cojep:kanue yueOHOro MaTepuaja (0CHOBHOE M NpodeccHoHaTLHO opHeHTHpPoBaHHoe)?, | O0bém | ®opMupyeMble
pa3aesioB M TeM JadopaTopHbie M NPAKTHYECKUEe 3aHATHS, IPUKJIATHOH MOIY.JIb YacoB | KOMIIETEHIIUH
1 2 3 4
Conepxxanue yueOHOro Marepuaa 64
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH 16
Tema 1.1. CojaepikaHue yueOHOro MaTepuajia 2 OK 01
OcHoBHbIE XuMHYecKuil 3neMeHT. AToM. S1po aroma, N30TOMbI. DIEKTPOHHAST 000104YKa. DHEPreTHUECKHe
XUMUYECKHE [IOHATHS |ypOBHH, MOJAYPOBHH. ATOMHBIE OopOWMTanH, s-, P-, d- smeMeHTh. OCOOCHHOCTH pacrpe/Ie/iCHuUs 1
M 3aKOHBI, CTPOEHHE |JIEKTPOHOB MO OPOUTANIAM B aTOMax JJIEMEHTOB MEPBBIX UYETHIPEX IMEPUOIOB. DJIEKTPOHHAS
aTOMOB  XUMHYECKHX |KoHuUTyparus aroMOB. OCHOBHBIEC XUMUYECKUE 3aKOHBI
JJIEMEHTOB IIpakTH4yecKkHe 3aHATHSA
[Ipaktuueckass padora Nel. «OcCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUHU W PaCUeTHl TIO
YPaBHCHHUSM XUMHUYCCKHX PEAKITHID».
OTHOCHUTENBHBIE aTOMHAsI M MOJICKYJsipHass Macchl. Mosipas macca. KonmdecTBo BermiecTsa. 1
MaccoBas nm0is BemecTBa. 3akoH ABoraapo. MousipHbiii 00beM ra3oB. OTHOCHTENbHAs
IJIOTHOCTH ra30B. Pacyersl Mo ypaBHEHUSM XUMHYECKUX PEaKLUUN C MCIOJb30BAHUEM MacCOBOM
JIOJIA BEIIeCTBa, 00beMa (HOpMaIbHBIC YCIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Coaep:xaHue y4eOHOro Marepuaja 2 OK 01
[lepuoauueckuii IIpakTHuyeckne 3aHATHS OK 02
3aKOH u |[IpakTrdeckas padora Ne2. «M3yueHne MepuoauuecKnX 3aKOHOMEPHOCTEH M MX B3aMMOCBSI3H CO IIK' ...
HepnozmquKa}I CTPOCHHUCM aTOMOBY.
cucTemMa XUMHUUYCCKHUX |[lepmonmueckas cucrema xumuuyeckux sneMmeHToB [[.M. MenneneeBa. CBA3b NMEpUOIAYECKOTO
snementoB  JI. . |3akoHa u [leprHoandueckoil CHCTEMBI XUMHUYECKHX DJIEMEHTOB C COBPEMEHHOU TEOPHUEH CTPOCHHUS 2

MeHI[eJ'IeeBa, HUX CBA3b

c COBPEMEHHOM
Teopuen CTPOEHUs
aTOMOB

aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB XMMHUYECKUX OJJIEMEHTOB, 00pa3yeMbIX HMHU
IPOCTBIX M CJIOKHBIX BELIECTB MO rpymmnam u nepuoaam llepuonmueckoit cucrembl. 3HaueHUE
NIEPUONYECKOT0 3aKOHA W CHCTEeMbl XMMHYeckux sneMeHToB JI.M. MenzaeneeBa B pa3BUTUH
HayKH.

® O6pasoBaTenbHas OpraHU3aIMs BIPABE CAMOCTOSTENBHO ONPENENIATh MOCIEI0BATENFHOCTh H3YUEHHUS PA3/IEIoB  TEM, BXOSIIMX B HUX, @ TAK)KE MEPEPACTIPENENIATH KOIUIECTBO
YacoB JUIS OCBOCHUS 00yJaIOIMMUCS Y4eOHOro MaTepralla, ¢ y4eTOM JIOTHKH (pOPMUPOBAHNUS JUCIMILTHHAPHBIX PE3YJIbTATOB, OOIIUX U MPO(ecCHOHANTBHBIX KOMIICTEHIHIA,

MEXIIPEIMETHBIX CBS3€H ¢ APYrUMHA AUCIUILIMHAMYA 00Ie00pa30BaTEIbHOTO 1 00MIenpodecCHOHaBFHOr0 UKIoB yuebnoro miana OIT CIIO.
" Vxaspiatorcst ITK, 31eMeHTBI KOTOPHIX (OPMHUpPYET MPUKIAAHON MOAYIb (IIPO(ECcCHOHANBHO OPMEHTHUPOBaHHOE coiepsxkanue) B coorserctBuu ¢ ®I'OC CIIO peanusyemoil
npodeccun/criermansHocTr CI1O
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YcTaHOBIIEHHE CBSI3M MEXKIY CTPOCHHEM aTOMOB XMMHUYECKHUX JJIEMEHTOB M IIEPUOJNYECKUM
M3MEHEHHUEM CBOMCTB XMMMYECKHUX JIEMEHTOB U UX COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM
[Iepnoauueckoil cucreMbl. Pemenne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUN Ha
XapakTepU3alui0 XUMHYECKHX JJIeMEHTOB «MeTaummdeckue / HEeMEeTaJUIMYeCKHe CBOWCTBA
XUMHUYECKUX DJIEMEHTOB B COOTBETCTBUHM C HMX AJIEKTPOHHBIM CTPOCHHEM H IIOJIOKEHUEM B
NIEPUOANYECKON CHCTEME XUMMUYECKUX 3i1eMeHToB /.M. MenneneeBa»

Tema 1.3.

Ctpoenue  BemiecTBa
u pupoa
XUMHUYECKONW  CBS3H.
Mmuoroo6pasue
BEIIIECTB

Conepxxanue y4eOHOro Marepuasa

Crpoenue BeniecTBa. XuMu4eckas CBsi3b. BUibl XuMHuecKo# cBsI3U (KOBaJIEHTHAsl HEMOJSIpHAS U
MOJISIpHAsi, MOHHAas, MeTajuindeckas). MexaHu3Mbl 00pa30BaHMsSI KOBAJIEHTHOM XUMHUYECKOU
CcB3M (OOMEHHBIH UM  JIOHOPHO-AaKIENTOpHbIN). Bomopoanas  cBs3p.  BaneHTHOCTb.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKHCIeHNs. IOHbI: KaTHOHBI M aHHOHBI

IIpakTuyeckue 3aHATHS

[Mpaktudeckas padora Ne3. «CTpoeHne BemecTBa U MPUPOIa XUMUIECKOH CBSI3H».
JleMoHcTpalysi MoJiened KpHCTAUIMYECKHX PEHIeTOK: HOHHOM (XJIOpHA HATpHsi), aTOMHOU
(rpadut u anmaz), MOJEKYISIPHOW (YIIEKUCBIN Ta3, MOJ), METAJUTMYECKOW (HATpHil, MarHuu,
Melb). PelieHne mpakTHYeCKUX 3aJlaHUl Ha COCTABJIEHHE 3JIEKTPOHHO-rpaduueckux (opmyi
a1eMeHTOB |—4 mepnooB

OK 01

Tema 1.4,
Knaccudukanus,

u HOMEHKJIaTypa
HEOPraHHUYCCKUX
BEIIECTB

Conep:xaHue y4eOHOro Mmarepuasa

Knaccudukanus Heopranuueckux BeuiectB. HomeHknarypa HeopraHu4eckux BemecTB (OKCHIbI,
TUAPOKCUABI, KHUCJOTHI, COJH). BemiecTBa MOJEKYASPHOTO U HEMOJIEKYISIPHOTO CTPOEHUSI.
ArperatHble cocTOsHHUs BemiecTBa. Kpucrammmueckue u amopdHble BeliecTBa. 3aKoH
MOCTOSIHCTBA COCTaBa BeIIeCTBA. THUIBI KPUCTAIUIMUECKUX PEIIETOK (aTOMHas, MOJEKYJSpHas,
HMOHHAsl, MeTaJIn4yeckasi). 3aBUCMMOCTb CBOICTBA BEIIECTB OT TUIA KPUCTAJUINYECKONU PEIIETKH

IIpakTHYecKkue 3aHATHS

[IpakTuueckas paborta Ned. «HomeHknatypa HEOpraHM4ECKUX BEIIECTBY.

Pemenne npaktuyeckux 3agaHuil mo kiaccupuKaluy, HOMEHKIAType U XUMHUYEeCKUM (Gopmyaam
HEOPraHMYECKUX BEIEeCTB PAa3JIMYHBIX KIACCOB (yrapHbIii ras, YrJIEKUCIBI Ta3, aMMUaK,
raiieHas W3BeCTb, HeETralleHas HW3BECTb, MUThEBAs COJAa M JPYTHUX): HAa3BAaHUS BEIIECTB IIO
mexayHapoanoii (MIOITAK) wnum TpuBHManbHOM HOMEHKIATYpe W COCTaBlieHHE (OPMYIIBI
XMMUYECKHUX BEILIECTB, ONpeAeieHHe NPUHAISKHOCTH K Kiaccy. Ilouck uHpopmanuu mo
Ha3BaHUAM, UACHTU(UKATOpaM, CTPYKTYPHBIM (hopmynaM. AHaNU3 XUMUYECKOW HMH(POpPMAIHH,
M0JIy4aeMoOil M3 pPa3HbIX HMCTOYHUKOB (CpPEeACTB MaccoBoil MH(opmaiuu, cerb MHTepHET M

Apyrue)

OK 01
OK 02

Tema 1.5.

Conepxanue y4eOHOro Marepuasia

OK 01
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Turmmsl XUMHWYECKUX
peakuui

Xumnueckass peakuus. Kiaccudukanus XMMHUYECKHX peakIMid B HEOPTaHUYECKOH |
OpraHMYECKOM XUMHUHU. 3aKOHBl COXPAHEHHUS MAacChl BEIIECTBA, COXPAaHEHUS W IpPEBpAlLEHUs
SHEPruM MpU XUMHUUYECKUX peakuusix. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaKuu (ypaBHEHUS
OKHCJICHUSA-BOCCTAHOBJICHUS,  CTEIIEHb  OKHUCICHHs, OKHCIMTEIb W  BOCCTAHOBUTEIb,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMU B IIPUPOJE, IIPOM3BOACTBEHHBIX IPOLECCaX U
KHU3HECATSIILHOCTH OPTaHU3MOB)

Tema 1.6.

CKOpOCTh XUMHUYECKUX
peakuuii. XUMHYECKOE
paBHOBECHE

Conepxxanue yueOHOro Marepuasa

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3IMyHbIX (PAaKTOPOB: MPHUPOJABI PEAruPyOIINX
BEIIECTB, KOHLEHTPALIMH DPEArupyrolIMX BEIIECTB, TEMIEPAaTyphl U IUIOMIATU PEaKIMOHHOU
noBepxHocTU. TemnoBble A3PGEKTh XUMUYECKUX PEAKIHMI: 9K30- U SHAOTEPMHUECKUE PEaKIUH.
OOpatumble peakuuu. XuMHYecKoe paBHOBecue. @DakTophl, BIUSIOUIME Ha COCTOSHUE
XMMHUYECKOTO paBHOBECHs (KOHLIEHTpAllUs PEareéHTOB WM MPOJAYKTOB pEakIUH, JaBJEHUE,
temneparypa). [lpunnun Jle Hlatense

IIpakTHyeckue 3aHATHS

[IpakTnueckas pabota Ne5. «BnusiHMe pa3IM4HBIX (AKTOPOB Ha CKOPOCTh XUMHUYECKON
peaxum».

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUl HAa aHanmu3 (AKTOPOB, BIIMAIOIMIMX HA
U3MEHEHHE CKOPOCTH XMMHYECKOW peakluuu. 3aBUCMMOCTb CKOPOCTH XMMHYECKON pEaKUuu OT
IIPUCYTCTBUSL KaTalu3aTopa Ha IPUMEPE DPA3NIOKECHHS IEPOKCHIA BOAOPOJA C IOMOIIBIO
JUOKCHJAa MapraHiia M Karajasbsl. PelleHne NpakTMKO-OPUEHTUPOBAHHBIX 3aJaHUNA Ha
npuMmeHenue npuHuuna Jle-Illarense s HaxOXAECHUA HANPAaBICHUS CMELICHHS PABHOBECHS
XUMUYECKON peakluy U aHaIu3 GakTOpOB, BIUSIONIMX Ha CMEIEHHEe XUMUYECKOTO paBHOBECHUS

OK 01
OK 02
IIK...

Tema 1.7,

PactBopHI, TeopHUs
IEKTPOJIUTUYCCKOM
JIMCCOLIMAIIAH u
HOHHBINA 00MEH

Copep:xaHue y4e0HOIro MmaTepuaja

PactBopbl. Buibel pacTBOpOB MO COAEP)KAHUIO PACTBOPEHHOTO BELIECTBA. PacTBOPUMOCTD.
[lonsiTne o nucnepcHbIX cucreMax. VcTHHHBIE W KOJUIOMAHBIE pacTBOpbl. MaccoBasi A0S
BelecTBa B pactBope. [lonarue o BogopoaHom nokasarene (pH) pactBopa. DieKTpoauTHdeckast
mucconunanus. CuabHbIE U clla0ble JIEKTPOJIUTHI, HEAJIEKTPOIUTHL. Peakiinu HoHHOTO 0OMeHa

JlaGopaTopHble 3aHATHS

Jlaboparopnas padota Nel «IIpurotoBineHue pacTBOpoB».

[IpuroroBnenne pacTBOpOB 3aJJAHHOM MacCOBOM J10JI€M pacTBOPEHHOTO BEUIECTBA, MPOBEIACHUE
peakiuii  MOHHOTO OOMEHa, ONpeaelieHue CpeAbl pacTBOPOB BEMIECTB C  TOMOIIBIO
YHHUBEpPCATbHOTO HMHIMKATOpa (KHUCNas, HelTpasnbHas, I[Ielo4yHas). 3aJaHus Ha COCTaBJICHHE
WOHHBIX peakluii. PeleHune MnpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHU Ha PacTBOPHI,
HCIOJIb3yeMble B OBITOBOM U MPOU3BOJCTBEHHON AESITETFHOCTH YelIOBEKa

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

CrpoeHue BenecTBa U XMMMUYECKHE PEAKIUU (110 pa3aeny 1)

Pasnen 2. Heopranuyeckas xumusi

10

Tema 2.1.
DOU3HKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BCIIICCTB

Conepxxanue yueOHOro MarepuaJja

Meramnbl. Ilonoxkenue wetaimioB B Ilepuommyeckodt cucreMe XUMHYECKHX DJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHUS 3JICKTPOHHBIX O000JI0YeK aToMOB MeTawioB. OOmme ¢usnueckue
cBoiictBa MeTauioB. CIlaBbl METAJIOB. DJIEKTPOXMMHUYECKUN psAJl HANPSDKCHUM METaslIoB.
XUMHUYECKHE CBOMCTBA BaXXHEHIIMX METAUIOB (HATPUM, Kalui, KalblUi, MarHUW, aJlOMUHUM,
IIUHK, XpOM, JKeJle30, MelIb) U ux coeauHeHwil. OOmmMe crmocoObl MOTYYSHUS METaJJIOB.
[IpuMeHeHne MEeTaJIJIOB B OBITY M TEXHUKE

Hemeramnsl. Ilonoxkenne Hemeraos B Ilepuonnyeckoi cucreMe XMMUYECKUX diieMeHToB [ H.
MenneneeBa 1 0COOEHHOCTH CTpOEHHS aTOMOB. DU3MUECKHE CBOWCTBAa HEMETAIJIOB. AJUIOTPOIUS
HEMETAJUIOB (Ha mpuUMepe Kuciopoia, cepbl, dhochopa U yriaepoaa). XUMHUIECKHE CBOWCTBA U
MPUMEHEHHE BaXXHEUIINX HEMETAIJIOB (TajloreHoB, cephl, a30Ta, Gocdopa, yriaepoaa U KpeMHHUS)
U UX COEOUHEHMH (OKCHAOB, KHUCIOPOJCOAEPKAIIUX KHUCIOT, BOJOPOJHBIX COEIUHEHUH).
[IprMeHeHne Ba)XHENIINX HEMETAJUIOB U UX COEIMHEHUN

XWMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKHX BEIIECTB (OKCHJIOB, THAPOKCHJIOB,
KHCJIOT, COJIEM W 1p.). ['eHeTHueckas CBsS3b HEOPTraHWYECKHX BEIIECTB, MPHHAICKAMMNX K
pa3IUYHBIM KjaccaM. 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COCIMHEHUH, BBICIIINX OKCUIOB U THAPOKCHIOB

IIpakTHYecKue 3aHATHS

[IpakTrueckas padota Ne6. «DU3NKO-XMMUYECKHUE CBOMCTBA HEOPTAHMYECKUX BEIIECTBY.
CocraBlicHHMEe YpaBHEHHUW XHMHYECKHMX PEAKIMA C y4aCTHEM TPOCTBIX H  CIIOXKHBIX
HEOPraHMYECKHX BEIECTB: METAJIOB W HEMETAUIOB, OKCHJJIOB METAUIOB, HEMETAJIOB U
aM(OTEepHBIX AIEMEHTOB; HEOPraHMYECKUX KHCIIOT, OCHOBAHMH M aM(OTEPHBIX THAPOKCHIIOB;
HEOPraHMUYECKUX COJIeH, XapaKTepU3yIOIIUX UX CBOICTBA.

Pacuérbl macchl BemecTBa Uil 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce HIIU
00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMM BEIIECTB, Pacy€Thl Macchl (00BEMaA, KOJIMYECTBA
BEI[ECTBA) MPOJYKTOB pPEaKIUH, €CIIM OJIHO W3 BEIEeCTB MMEeT MpuMecHu. PerieHue mpakTHKO-
OpUEHTHUPOBAHHBIX 3aJaHUIl Ha CBOICTBa, COCTaB, MONy4eHHE M O€30MacHOE HUCIOJIb30BAaHUE
BOKHEHIIIMX HEOPTaHUYECKUX BEIECTB B OBITY U NMPO(HECCHOHATLHOM NesITeIbHOCTH YeI0BeKa

OK 01
OK 02
OK 04
IIK...

Tema 2.2.
WNnentuduxarms

Conepxanue yueOHOro Marepuasa

JlabopaTopHble 3aHATHS

OK 01
OK 02
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HEOPraHUYECKUX JIaGopatopHnas padota Ne2 «MneHTuuKanisi HEOPraHUYECKUX BEIECTB. OK 04
BEIIECTB Pemenune skcrepMMeHTANBHBIX 3a/ad 110 XMMHYECKUM CBOICTBAM METAJJIOB U HEMETAJUIOB, IO
pacrno3HaBaHUI M MOJYYEHUIO COEJIMHEHUN METAJUIOB W HEMETAUIOB (B3auUMOJCICTBHE
THJIPOKCHA AIFOMUHUS C PACTBOpPAMU KHUCIOT M IIeJodYeid,). MaeHTndukanus HeopraHuIecKux
BEIIECTB C HCIIOJIb30BAHUEM HUX (U3UKO-XHMHUYECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakumii. KauecTBeHHBIE peaknuu Ha cyiabgar-, KapOOHAT- M XJIOPHUI-aHWOHBI, HA KATHOHBI
METaJJIOB ¥ KATHOH aMMOHHS
KonTposabnasi paborta .
2 CBoiicTBa HEOPraHWYECKUX BEUIECTB (10 pa3aemy 2) 1
Paznen 3. Teopernyeckue 0CHOBBI OPraHHUYeCKOH XUMHUH 4
Tema 3.1. CojaepikaHue yueOHOro MaTepuajia 4 OK 01
Knaccugukanmus, [Ipenmer oprannveckoi XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAUEHHE B MOJYYEHUU HOBBIX
CTPOEHHE M|BEIIECTB U MaTepHasioB. TeopHsl CTPOECHMs OpraHudeckux coenuHeHuit A.M. byrieposa, eé
HOMEHKJIATypa OCHOBHbIE N0JI0KeHUsA. CTpyKTypHBIE (GOPMYJIBl OpraHMYecKUX BelecTB. ['oMonorus, nsomepusi.
OpPraHMYECKUX BEIIECTB | XMUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSX: KpaTHBIE CBSI3U, G- U T-CBS3U. 2
[IpencraBnenne o kiaccuuKalMK OpraHMyYecKux BenlecTB. HoMeHKiaTypa oOpraHHYeCKHX
COEJJMHEHUH (CUCTeMaTU4ecKas) U TPUBHAIbHBIC HA3BaHUS BAKHEHUIINX IpeACTaBUTENECH K1accoB
OpPraHUYECKUX BEILECTB
IIpakTHYecKue 3aHATHS
[Ipaktuueckas padota Ne7. «kHomeHKIaTypa OpraHu4ecKux BEIIECTBY.
O3HakomiieHHe C oOpa3llaMM OpraHMYecKUX BEINEeCTB M MaTepuajaMd Ha HMX OCHOBE,
MO/IEJIMPOBAHUE MOJIEKYJl OPIraHUYECKHUX BEILECTB, HAOIOJJEHUE U ONMCAHUE JEMOHCTPALlMOHHBIX
OIBITOB I10 MPEBPAILEHUI0 OPIraHUYECKUX BEIIECTB NIPH HarpeBaHuu (IU1aBjieHue, 0OyriuBaHUE U 1
ropenue). CocraBieHUe MOJHBIX M COKPAILEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BEIIECTB
OTIENbHBIX KJIACCOB, MCIOJB3ys MX Ha3BaHUS II0 CHCTEMaTU4YeCKOW M TPUBUAIBHOU
HOMEHKJIaType (3TWJIEH, aleTWJIeH, TIJIULepuH, (eHos, (QopMaiblerus, YKCyCHas KHUCIIOTa,
riiuH). PacueTtsl mpocteiimel GopMysabl OpraHUYecKOd MOJIEKYNbI, UCXOJS U3 3JIEMEHTHOTO
cocrtana (B %)
Pa3znen 4. YriieBoaopoasl 10
Tema 4.1. Copepixanne y4eGHOr0 MaTepuasia 8 OK 01
YIaeBoaopoapl H - HX [IpenenvHble YriaeBOJOPOAb! (aJIKaHBI): COCTaB M CTPOEHUE, TOMOJIOTHYECKUH psii. MeTaH u 3TaH: OK 02
IPUPOJHBIC UCTOYHHUKH| cOCTaB, CTPOCHHE, (PU3MYECKHME M XUMHUUYECKHE CBOMCTBA (pEaklUM 3aMeIleHUs U TOPEHHs), 2 OK 04
IIK...

TIOJIYYCHHC U ITPUMCHCHUC.
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HenpenenbHble yrieBo0po/ibl (aKEHBI, aJTKAAUCHBI, ATKUHBI).

AJKeHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUM psJl. DTUIEH M IPONMIEH: COCTaB, CTPOEHUE,
¢u3nveckne U XUMUYECKHE CBOMCTBA (pEeaKklUWU TUAPUPOBAHUS, TAIOTEHHUPOBAHUS, THPATAIINH,
OKHUCJICHUS U TIOJIMMEPU3ALINN) TIOJyYEHUE U IPUMEHEHHUE.

Ankamuensl: OyraaueH-1,3 u MetmiOyramuen-1,3, XUMHUYECKOe CTPOCHHE, CBOMCTBA (pEaKIvs
MOJIMMEPU3AIMN), TPUMEHEHHE (U1l CHHTE3a MPUPOJTHOTO M CHHTETUYECKOTO KaydyKa U PE3UHbI).
AJNKUHBI: COCTaB MU OCOOEHHOCTH CTPOEHHUS, TIOMOJIOTMYECKUH psAld. ALETHIEH: COCTaB,
XMMHUYECKOE CTpOEeHHE, (U3NYECKHE M XUMHUYECKHEe CBOICTBA (peakiuu TUAPUPOBaHUS,
rajJOreHUpOBaHMs, TUApATAllMd  TOPCHWS), TOJIydeHHe W  TNpUMEHeHHWe  (MCTOYHHK
BBICOKOTEMITEPATYPHOTO TNIAMEHH JUIsi CBAPKH U PE3KH METAJLIOB)

ApomaTtrueckue yrieBoJaopoabl (apeHbl). beH301 U TONyos: cocTaB, CTpoeHHUe, (U3UUECKHE U
XMMHUYECKHE CBOMCTBA (peakluy rajJoreHUpOBaHUS W HUTPOBAHMS), MOJTYY€HHE U IMPUMEHEHUE.
TokcuuHOCTh apeHOB (BiMsIHHE OCH30J1a Ha OpraHW3M 4YesoBeka). ['eHeTHYecKas CBS3b MEXIy
YTIE€BOAOPOIaMH, IPUHAISKALUME K pa3InYHbIM KJIaccaM.

[IpupoaHbie HCTOUHUKHU YTIE€BOAOPOIOB. [IpupoiHblii a3 u nonyTHble HePTIHbIE ra3bl. HedTs n
e€ mnpoucxoxaeHue. CrocoObl mnepepabOTKH He(TU: MEeperoHkKa, KpPEeKUHT (TEpMUUYECKUH,
KaTaJIMTUYeCKuil), muponu3. IIpoaykTel mepepaboTku  HepTH, HX TNPUMEHECHHE B
IIPOMBIIIIEHHOCTH

1 B ObITy. KaMeHHBIHN yrosb U IpoIyKThl €ro NepepadoTKu

Tema 4.2,
DOHU3HKO-XUMHUYECKUE
CBOMCTBaA
YTJIEBOJIOPOJIOB

Copep:xaHue y4e0HOIr0 MaTepuaja

JlabopaTropHble 3aHATHS

JlaGopaTtopnas pabota Ne3 «CBoHCTBA yIIE€BOIOPOIOBY.

TpuBuanpHas ¥ MeXIyHapoJHash HOMEHKIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI MOTyYEHHS
yriaeBoaopoaoB. [lomyueHue sTuiaeHa W HU3y4eHHE €ro CBOMCTB. MoaenupoBaHHE MOJIEKYNI U
XAMHUYECKHX MPEBPAICHUN YIIeBOAOPOIOB (Ha MpUMEpe 3TaHa, STUIICHA, alleTHJCHA W Jp.) U
raJIor€HONPOU3BOJHBIX

OK 02
OK 04

Pa3nen 5. Kuciopogocoaep:kaniye opranndeckne coeTnHeHUs!

14

Tema 5.1.
Crnuptsl. OeHoun

Conepxanue yueOHOro Marepuasa

Hpe,[[eJ'ILHLIe OJHOATOMHBIC CITMPTBI (MeTaHOJ'I n 3TaHOJ'I): CTPOCHHC, (I)I/ISI/I‘ICCKI/IG U XUMHUYCCKUC
CBOMCTBA (peaKI_lI/II/I C aKTHUBHBIMU MCETaJlllaMH, T'aJIOTCHOBOJAOPOJaMU, ropeHHe), IMPUMCHCHHUC.
BOILOpO,[[HLIe CBA3HU MCXKAY MOJICKYJIAMH CIIMPTOB. Du3MOJIOrNYECcKOe JEHCTBHE METaHOJIa U
9TAaHOJIa Ha OPraHU3M YCJIOBCKaA.

MHoroaToMHEbIE CITUPTHI (BTHHCHFHI/IKOHL n l"J'II/II_IepI/IH): CTPOCHHUC, (I)I/ISI/ILIGCKI/IC n XUMHYCCKUC
CBOMCTBA (B3aHMOHeﬁCTBHC CO MMCJIOYHBIMM  MCTAJJIaMH, KadCCTBCHHAsA PCAKIHUA Ha

OK 01
OK 07
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MHOT0aTOMHbIEe crupThl). Dusnosiornyeckoe necTBUE Ha OpraHuU3M 4elioBeka. [IpumMeHeHue
JIMUEPUHA U 3TUIICHTJIMKOJIA.

®enon. CtpoeHHE MOJICKYNbI, (U3MYECKHE M XUMHYECKHE CBOWCTBa (eHosia. TOKCHYHOCTH
¢beHomna, ero GU3NOIOTHIYECKOE ICHCTBHE HA OpraHu3M 4enoBeka. [Ipumenenue genona

Tema 5.2.
AJperuanl.

KapOoHOBBIEC KHCIIOTHI.

CrnosxHble 3¢upsbl

Conepxxanue yueOHOro Marepuasa

Anpnerupl U KeTOHBI ((OpManbAeTH[, aneTalblIeru], aleToH): CTPOCHue, (U3NYeCKHe H
XMMHMUYECKHUE CBOMCTBa (peakuMM OKUCIEHHS M BOCCTAHOBJIEHHUS, Kad€CTBEHHbIE DPEAKIIMH),
MOJIy4Y€HHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHUCIOTHI (MypaBbUHAs U YKCYCHas KHCIOTHI):
CTpoeHHue, (u3nueckue U XHUMHUYECKHME CBOWCTBa (0OImIME CBOICTBA KHCIOT, pEaKIus
sTrepudukanum), NoJdydyeHHe U mnpumeHeHue. CTeapuHOBasi U OJIEMHOBAs KHUCJIOTHI Kak
MIPEICTaBUTENH BBICIINX KapOOHOBBIX KHCIOT. MblIa KaKk COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOLIEE IEUCTBUE.

CrnosxHble 2pUpbl Kak MPOU3BOJAHbIE KapOOHOBBIX KUCIOT. ['MApOIN3 cIoXKHBIX 3¢upoB. Kuphl.
I'maponus xupos. [Ipumenenne xupos. bruosornueckas poss )KMpOB

OK 01
OK 02
OK 04

Tema 5.3.
VriaeBoasl

Copep:xaHue y4eOHOro marepuasa

VYrieBoapl: cocTaB, KiacCHU(pUKAIMSA YIrJIeBOJAOB (MOHO-, MU- W moiucaxapuipl). ['nmoko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOCHUS MOJIEKYNbI, (U3NYECKHE U XUMHUYECKUE
CBOWCTBA TJIOKO3bI (B3aumojeiictBue ¢ rtumppokcuaom wmeau (II), okucienne amMmMuadyHbBIM
pactBopoMm okcuna cepedpa (I), BoccranoBieHue, OpOKEHHE TIIFOKO3bI), HAXO0XKACHUE B MIPUPO/IE,
MPUMEHEHHE TJIIOKO3bl, OHOJIOTMYecKas poJib B JKU3HENEATEIILHOCTH OpraHu3Ma 4YeJOBeKa.
®otocunTte3. PpykTo3a Kak H30MEp TITHOKO3bI.

Caxapo3a — mpeacTaBUTENb IHCAXapuIOB, THUIAPOJIM3 Caxapo3bl, HAXOXKIEHUE B MPUPOJE U
MIPUMEHEHHE.

[Tonucaxapuapl: Kpaxmanl M LEUI0JI03a Kak MpupojaHble noiaumepbl. CTpoeHue Kpaxmala U
LEJUTI0N03bI, (PU3MUecKre U XUMUYECKUE CBOMCTBA KpaxMara (THAPOIIN3, KaueCTBEHHAs! peaKIus ¢
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
Du3NKo-XUMHUYECKUE
CBOMCTBA

KHCJIOPOJOCOACPpKATUX

OPraHu4eCKUX
COEIMHEHUN

Conepxanue y4eOHOro Marepuasa

IlpakTHYeckue 3aHATHSA

[Ipaktuyeckas  paGora  Ne§.
COCAVHEHUI».

TpuBnanbHas U MeXAyHapoaHas HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CHOCOOBI MOJIyYEHHS
CIHUPTOB U (HEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PHUPOB, ANbJICTUIOB U KeTOHOB. COCTaBICHHUE CXEM
peakumii (B TOM 4YHCIE M0 MpPeJUIOKEHHBIM IEeMOYKaM NPEeBpalleHU), XapaKTepH3YIOUINX

((HOMeHKJ'IaTypa KHCJIIOPOAOCOACPKAIUX OpraHn4YeCKux

OK 01
OK 02
OK 04
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XUMHUYECKHE CBOMCTBA KUCIOPOA0COACPIKAITUX OPraHMUECKUX COSAMHEHU N

[MpakTdeckas pabora Ne9. «Xumudeckne u (PU3MYECKHE CBOWCTBA KHCIOPOIOCOACPIKAIIIX
OpPraHUYECKUX COCAUHEHUSD.

[IpoBenenue, HaOMIONEHHE W OMHCAHHE JEMOHCTPAIIMOHHBIX OTBITOB: TOPEHHE CIHPTOB,
Ka4eCTBCHHBIC PEaKI[MH OJHOATOMHBIX CHHUPTOB (OKuciIeHue 3TaHoia okcuaoM wmemu (I1)),
MHOTOQTOMHBIX CHHPTOB (B3auMmojeiicTBue rimieprHa ¢ ruapokcuaom meau (1)), ampaernmgon
(okuCIieHHe aMMHAYHBIM pacTBopoM okcuma cepebpa(l) wu  ruapokcumom memm  (I1),
B3aMMO/ICHCTBUE Kpaxmalla C MOJIOM), U3y4E€HHUE CBOMCTB pacTBOpPa YKCYCHOUW KHCIOTHI

Pasnen 6. A3oTcoaep:kainye opraHuyecKue coeIMHeHus 4
Tema 6.1. Copep:xxaHue y4e0OHOro MmaTepuaja 4 OK 01
AMUHBL. AMUHBI: METWJIAaMHH — MPOCTEHIINM NPEICTaBUTENb aMHHOB: COCTaB, XHUMHUYECKOE CTPOECHHE, OK 02
AMUWHOKHCIIOTEL. (br3UYecKre U XUMUYECKUE CBONCTBA, HAXOXKCHUE B PUPOJIE. OK 04
benku AMMHOKHUCIIOTHI Kak aMdOoTepHbIe oOpraHuyeckue coeauHeHus. DHU3UYECKHe M XUMUUYECKHE

CBOWCTBA aMHWHOKHUCIOT (Ha TMpUMepe TIWIMHA). buosormueckoe 3HAaYe€HHWE aMUHOKHCIIOT. 2

IlenTnael.

benku kak mpuponHbsie monuMepsl. [lepBuuHas, BTOpUYHAsE U TpPeTUYHAs CTPYKTypa OEIKOB.

XUMHUYECKHE CBOMCTBA OEIKOB: THAPOJIN3, JCHATYpallks, KAYeCTBEHHbIE peaKIIMK Ha OETIKU

IIpakTHYecKue 3aHATHS

[Ipaktrueckas padota NelO. «CBoiicTBa a30TOCOIEPKAIMX OPraHUYECKUX COCTUHECHHI».

OuznyecKkue 1 XUMUYECKHE CBOWCTBA aMUHOB (PEaKIUU C KUCIOTaMHU M TOPEHUS) U aMUHOKHUCIIOT 2

(Ha mpumepe raunuHa). HaGmionenue u omucaHue JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus

OEJIKOB P HArPEBAHUH, I[BETHBIC PEAKIINH OCJIKOB
Pa3nen 7. BbicOKOMOJIEKYJISIPHBIE COeTUHEHMSI 2
Tema 7.1. Copepxanue yueOHOro Marepuaja 2 OK 01
[InacTmacchl. IIpakTHYeckne 3aHATHS 2 OK 02
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Kayuyku. BonokHna [Ipaktuyeckas pabora Nell. «CuHre3, aHanu3 u KiaccU(UKAIUS BBICOKOMOJICKYISPHBIX OK 04
COEIMHEHUN» IIK...
OcHOBHbIE TOHSTHS XUMHUU BBICOKOMOJIEKYJISIPHBIX ~COEAMHEHHUH: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJUMEpPU3ALMM, CPEIHAS MOJeKylsipHass Macca. (OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUH — MOJIMMEPHU3aLUs U MTOJUKOHICHCALIUS.
O3HakomiieHHEe ¢ oOpa3laMu IPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4dyKOB:
1acTMacchl (MOJMATUIICH, MOJIMIIPOINMICH, MOIMBUHWIXJIOPU, MOJMCTUPO); HAaTypalbHbIM U
CUHTETHYECKHUE Kaydyyku (OyTaJueHOBBIH, XJIOPONPEHOBBII M HW3OMIPEHOBBIN); BOJOKHA
(HaTypasibHBIE (XJIONOK, WIEPCTh, INENK), HCKYCCTBEHHBIC (aleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYECKHUE (KAIPOH M JIABCaH)

KonTposabHasi paborta

3 CtpyKkTypa 1 CBOHCTBa OpraHUYeCKUX BemiecTB (1o pasnenam 3-7) 2

TpogeccHOHATLHO OPHEHTHPOBAHHOE coepKaHue (CofepKaHHe MPUKJIATHOT0 MOLyas)® 8

Paznen 8. Xumus B ObITY M NPOU3BOJACTBEHHOI 1eATEIbHOCTH YeJT0BEKA 8 OK 01
Tema 8.1. Conep:xaHue y4eOHOro MaTepuajia 8 OK 02
XUMHYECKHE IIpaBuiia 5KOJIOTHYECKH IEIECO00PA3HOro MOBEAECHUS B OBITY M TPYIOBOM NEATEILHOCTH B OK 04
TEXHOJIOTHH LENSX COXPAaHEHUS CBOETrO 3I0POBbS W OKPYKAIOIIEH NPUPOAHON Cpelbl, OINAaCHOCTh OK 07
B NOBCEIHEBHOM | BO3JICHCTBHST HAa JKMBBIC OPraHU3Mbl OPraHUYECKHUX BEHIECTB  OTACIBHBIX  KJIACCOB IIK...

U 1podecCHOHATBHOM| (YriaeBOJOPOABbI, CIUPTHL, (PEHOJBI, XJIOPOPraHHYECKHE IPOM3BOAHBIE, ANBIECTHIBI M Ap.),
NEATEIbHOCTH YEII0BEKA | TIOKA3aTelb MPEACIbHO JOIMYCTUMOMN KOHIICHTPAIIUH M €r0 MCIO0JIb30BaHHE.

Ponp xumum B o0OecrnedeHMHM SKOJOTHYECKOW, DHEPreTHYECKOW M MHUIIEBOH OE€30MacHOCTH, 4
pPa3BUTUM  MEIUIIMHBI, CO3JaHUM HOBBIX MarepuajoB (B 3aBUCHUMOCTH OT BHJA
npoheCcCHOHANBHOM JEATETLHOCTH ), HOBBIX UCTOUHUKOB DHEPTUU (QJIbTEPHATUBHBIE NCTOYHUKH
sHeprum). IloHATHE O HAy4HBIX METOJAaX IIO3HAHHUS BEIIECTB W XUMHYECKHX PEaKIIUM.
[IpencraBienust 00 OOIMIMX HAYYHBIX MPHUHIMIIAX MPOMBIIUICHHOTO MOJYyYEHUS BaKHEHIIMX
BeIlleCcTB (Ha MpuMepax MPOU3BOJICTBA aMMHAKa, CEPHOM KUCIOThI, METAHOJIA).

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, JJIEKTPOH, POTOH, HEUTPOH, HOH, H30TOIl, PaIHOaKTHBHOCTb, MOJIEKYJIa, SHEPIeTHUECKUIl YPOBEHb, BEIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSHHE BEIECTBa, (PM3NIECKUE BEITMIMHBI U SANHUIIBI UX U3MEPEHHsI, CKOPOCTb.

Buonorus: kierka, opraHusM, O6uocgepa, sKocucteMa, 0OOMEH BEIISCTB B OpraHu3Me, (OTOCHHTE3, MAaKpO- U MHKPOIJIEMEHTHI, BUTAMHUHBI, OMOJOIMYECKH aKTHBHBIC BELICCTBA
(Oenkwu, yrieBOIBI, KHUPHI, PEPMEHTHI).

I'eorpadusi: MuHEpaIbl, TOPHBIE TOPOBI, TOJIE3HBIE HCKOTIAEMBIE, TOTIBO, PECYPCHI.
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XuMusg ¥ 370pOBbE UENOBEKAa: IpaBUja OE30IaCHOrO HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, OBITOBOW XMMHH B MOBCEAHEBHON YKH3HU

HpaRTuquRne 3aHATUSA

[Ipaktuyeckas pabora Nel2. «[IpuMeHeHHE XMMHUYECKUX BEIIECTB W TEXHOJOTHH C Y4ETOM
Oymymiei mpodecCHOHATBHON AeITSTHHOCTHY.

Pemrenne kelc-3a1ad 1o TeMaMm: IHIIEBBIE IPOAYKTbI, OCHOBBI PALMOHAJIBHOTO ITMTaHWI,
BAKHEWIIME CTPOUTENBbHBIE M  KOHCTPYKIIMOHHBIE  MAaTEpUalbl, CEJIBCKOXO3SMCTBEHHOE

MIPOU3BOJICTBO, KPACKH, CTEKJIO, KepaMHKa, Marepuayibl JJis B3JIEKTPOHUKHU, HaHOMAaTepHUalbl, 4
TEKCTUJIbHBIE BOJIOKHA, HCTOYHHMKHM DSHEPruu, OpPraHudyecKue M MHUHEpallbHble Yyn00peHwus,
JIEKapCTBEHHbIE U KOCMETUYECKHE IIpenapaThl, ObITOBask XUMHUsI, MaTepraibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

3amura: IlpencraBneHue pe3yabTaTOB peEImICHHWs] Keic-3amad B (GopMe MHMHH-IOKIaaa
(momyckaercs MCIOJIb30BaHKE TpaUYeCcKUX U MPE3eHTAMOHHBIX MAaTEPHUAJIOB)

Ipomexyrounas arrectanus no pucuuiuinHe (MuddepeHIMpOoBaHHBIN 3a4eT)

Bcero 72
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3. YCJI0BUA PEAJ/IM3ALINN IMPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM TUCIUAILIVHBI

3.1. TpeGoBanusi K MHHMMAJIbHOMY MATEPUAIbLHO-TEXHUYECCKOMY
oldecneyeHHuIo

Jlist peanuzanuy nporpaMMbl TUCHUILIMHBI JODKHBI OBITH MPEAYCMOTPEHbI
CJIEIyIOIINE CIIEHUaIbHbIE MOMEIICHUS: YUCOHbI KaOMHET XUMUU W/ WK y4eOHOU
XUMUYECKON JTa00paTopuHu.

O¢ddextuBHOCTh mpenoaaBaHus — 00E00pa30BATEIBHON  JUCHUIUIUHBI
«XUMHS» 3aBUCUT OT HAJIMYUS COOTBETCTBYIOIIETO MaTE€pPHAIbHO-TEXHUYECKOTO
OCHAILIEHUA. DTO O0BACHIETCS OCOOCHHOCTSMU JHUCIMIUIMHBI, B MIEPBYIO OYEpE/Ib,
e€ DSKCIEepPUMEHTAJIbHBIM XapakTepoM, UIMPOKUM CIEKTPOM MPUMEHEHUs |
NPAKTUYECKOM  3HAYMMOCTBHIO.  PexkoMmMeHJyemoe  MaTepuagbHO-TEXHUYECKOe
oOecrieueHue KaOuWHETa XUMHM M XUMUYECKOM J1abopaTopuu  BKIIHOYAET:
CHEIUAIM3UPOBAHHYI0 MeOelb W CHCTeMbl XpaHEHUs, TEXHUYECKUE U
AJIIEKTPOHHBIE CpelcTBa OOyYeHHs, JAEMOHCTPALlMOHHBIE Yy4eOHO-HATrJSAHbIC
nocoOusi, JEMOHCTPAIIMOHHOE O0OpyJOoBaHUE U MPUOOPHI, JTabOpPaTOPHO-
TEXHOJIOTHYECKOE 000pyI0BaHUE, JA0OPATOPHYI0 XUMHUYECKYIO MOCYAY, MOJAEIU
(oOBeMHBIC W TUIOCKHE), HATypajbHbIe OOBEKTHI (KOJUICKIIUH, XHUMHYCCKHE

PEaKTHBBI), 000PYI0BaHUE J1A0OPAaHTCKOM.

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 U TEPMOCTOMKHM MOKPBITHEM, PAKOBUHOM, GOPTUKOM IO HApPYy>KHOMY
Kparo, MOJABOJAKON M OTBEJICHUEM BOJIbl, M CAaHTEXHUKOH)/CTOJ yueHUUECKuH,
peryaupyemslii o BbicoTe (MIproOpeTaeTcs TOJIBKO MPH HATUYUH CHEIHAIbHOTO
71a00paTOPHOTO OCTPOBHOT'O CTOJIA) (10 KOAUUECMBY 00VUarouuxcs)

4 | Ctyn yueHU4ecKu# (no koauvecmsy o0yuarouuxcs)

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 | Crox ¢ ssmMKamMHu 1Sl XpaHEHUs/TYMOOH (pabouee mecmo npenodasameis)

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

10 | Cucrema (ycTpoiCTBO) IJIsl 3aTEMHEHUS] OKOH

11 | llIxad BHITSDKHOM MAaHOPAMHBIN

12 | llxad s xpaHeHus: yq4eOHBIX MOCOOHIA

13 | Anreuka yHuBepcaibHas IS OKa3aHUs IEPBON METUITUHCKON TIOMOIIN

TexHuuyeckue cpeacraa

[

MHuorodyHKIHOHATIBHOE YCTPOHCTBO/IPUHTED

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

[lepconanbHbIi KOMIBIOTED ¢ epudepreit/HoyTOyK (JIMIIEH3MOHHOE TPOrPaMMHOE
obecrieyenne, 00pa3oBaTEIbHBIN KOHTEHT U CHCTEMa 3allIUThHI OT BPEIOHOCHOM
nHpopmaluy, IporpaMmMHoe odecrieuenue i uuppoBoii 1adbopaTtopu, ¢
BO3MO>KHOCTBIO OHJIAH-0TIPOCa)

DJIEKTPOHHBIE CPEICTBA 00YYeHHUsI

DnexTpoHHbIe cpencTBa oOyueHusi/IuTepakTuBHbIe MocoOms/OHIaliH-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-MeTpsI (Qononnumenvnoe éapuamuenoe obopyoosanue)

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 | ®unbTpoBanbHas Oymara/QuiIbTpel OyMaxHbIE (OONOIHUMENLHOE 8APUAMUBHOE
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,

® [Tpuka3s MunucTepcTBa npocselenus Poceuiickoit Depepamuu ot 5 Hoa0ps 2024 r. N 769 «O6 yTBepKaeHuM
(enepanbHOTO NEpeyHs yIeOHUKOB, JOMYIICHHBIX K HCTIOIh30BAHHIO TP PeaTH3aliii NMEIOIINX
TOCYIapCTBEHHYIO aKKPEIUTALMIO 00pa30BaTENbHBIX MPOrPaMM HAYAIBHOTO 00IIEro, OCHOBHOT'O OOIIEr0, CPETHETO
0011ero 00pa3oBaHus OPraHU3ALMSIMHI, OCYLIECTBISIONIMMH 00pa30BaTEIbHYIO JEATEIbHOCTD, X YCTAHOBICHUH
TIPE/ICIBHOTO CPOKA MCIIONIb30BAHMS NCKITIOUEHHBIX YI€OHHKOB U pa3paO0TaHHBIX B KOMIUIEKTE C HUIMHU yI€OHBIX
rocobuit» (B akTyanbHOH peaknnn). Ccblilka Ha YKa3aHHBIN NMpHKa3 akTyairbHa 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 TOCyapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTEeNbHBIX MPOrPaMM HadqaJIbHOTO OOIIETo,
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
Tema 4.1 TectupoBanue
Tema 5.1-5.4 YcTHBII ompoc
Teuma 6'1 ' Perenne pacu€THBIX 3a1a4
Tema 7'1 HabmroneHue 3a xoa1om
Tema 8'1 BBITIOJTHEHUS TIPAKTHKO-
: OPUEHTUPOBAHHBIX 3aJaHUN
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 nHGOpMaIuu, 1 ema 2.1, 2.
MPAKTHYCCKUX H
WH(POPMAITMOHHBIE TEXHOJIOTHH JIJISI 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/ieIaM ZCTEATLIIIE
p A Teuma 5' 2’_5 4 OrneHkKa caMOCTOSTEIIHLHO
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 UPE3BbIUAHHBIX CHUTYAIIHSIX
HR'll

U TIK ykaswiBatotcst B cootBercTBuE ¢ ®T'OC CIIO peanusyeMoii npodeccru/CrienuanbHOCTH.
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