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1. OBHIAS XAPAKTEPUCTHUKA PABOYEH TITPOI'PAMMBI
OBIIEOBPA3OBATEJBHOMN JUCIHUIIJIUHBI «XUMHUS»

1.1. MecTo OMCUMIIMHBI B CTPYKType 00pa30BaTe/IbHONl NMPOrpaMmbl
CIlio

OO6mieoOpa3oBaTenbHasl JUCHUIUIMHA «XHUMHS» SIBISETCS 00s3aTEIbHON
yacTbl0  0OHIe00pa3oBaTEIbHOrO LMKJIAa 00pa3oBaTENbHOW MPOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO mno cneumansHoctn 35.02.16 Dkcmnyartauus u
PEMOHT CEJTLCKOXO3SIICTBEHHOM TEXHUKU U 000PYI0BAHUSI.

[IpuknagHo¥ MoOIyNnb BKIOYaeT pazaen & «Xumua B ObITYy U
IPOU3BOJICTBEHHOM JEATETLHOCTH YEIOBEKa», KOTOPBIM pealn3yeTcs g BCeX
npodeccuii/cienuaibHOCTE  METOJOM  PEIICHHST  KEMCOB, CBSI3aHHBIX C
DKOJIOTHYECKOW 0€30MacHOCTHI0 M OILEHKOH  IIOCIEACTBUNA  OBITOBOM U
POU3BOJICTBEHHON  JIEITEIIBHOCTH, COOTBETCTBYIOIIEH oTpacisM Oymymien
npodeccuoHaIbHOM IeATeTFHOCTH 00yYatoIIuXCsl.

1.2. e 1 mu1aHMpyeMble pe3yJbTaThl 0CBOCHHS TUCHUIIINHBI

Hean u 3apa4n AUCHMILTHHBI

Copepsxanue mporpaMMmbl 00II€00pa30BATEIBHOM TUCHUIITUHBL «XUMUS»
HAIlpaBJI€HO Ha JOCTUKEHUE PE3YyJIbTATOB €€ M3YYEHUsI B COOTBETCTBHUHU
¢ tpebopanusiMu PI'OC COO ¢ yderoM mnpodeccHoHaTbHON HaINPaBICHHOCTH
dI'OC CIIO.

ConepxaHue MporpaMMbl 00IE00pa30BATEILHON TUCIUIUIMHBI «XHMUS
HaIpaBJICHO HA JOCTHKEHUE CIETYIONIUX LeJIei:

- dbopMHUpOBaHUE CHUCTEMBl XHUMHYECKUX 3HAHUNW KaK BaKHEHIIEH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOM KApTHUHBI MHpPA, B OCHOBE KOTOPOM JIEXKAT
KJIFOUEBbIE TOHATUS, (yHIAAMEHTAJbHbIE 3aKOHbBI U TEOPUU XUMHUH, OCBOCHHE
SA3blKa HAyKH, YCBOCHHE U TOHUMAaHUE CYIIHOCTH JOCTYMHBIX 000O0IIEeHUN
MHPOBO33PEHYECKOI0 XapaKkTepa, O3HAKOMIIEHHME C HCTOPUEH UX pa3BUTUS U
CTaHOBJICHUS,

— dbopMupoBaHue U Pa3BUTHE MPEACTABICHUM O HAyYHBIX METOAAX

IIO3HaHHus BCIICCTB WU XHMMHYCCKUX peaKHHﬁ, HCO6XOI[I/IMBIX JJIs HpI/IO6peTeHI/I$I
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YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUUECKUX SIBICHUH, UMEIOIINX
MECTO B IPUPOJE, B IPAKTUUYECKON U ITOBCEAHEBHOM KU3HU;

- pa3BUTHE YMEHUW U CHOCOOOB JACSATEIBLHOCTH, CBSA3AHHBIX C
HaOJIIOJICHUEM U OOBSICHEHHEM XHMHUYECKOrO0 OJKCIEPUMEHTa, COOJIOICHUEM
MpaBuJl 6€30MacHOT0 OOpaIeHUs C BEIIECTBAMM.

JlocTimkeHue e W3ydyeHUsl TUCHUIUIMHBI «XuMUs» Ha 0a30BOM YpOBHE
obecrieurBaeTCs pelIeHUEM CICYIONNUX 3a1a4:

1)  chopmupoBath MMOHUMAaHHE 3aKOHOMEPHOCTEH POTEKAHUS
XUMHUYECKUX TPOIECCOB U SBICHUN B OKpYXKalOLIEH cpejie, a TakKe MX CBSI3b C
IIEJIOCTHOW HayYHOU KapTUHOW MHPA U IPYTUMHU €CTECTBEHHBIMU HAayKaMu,

2)  pa3BUTh YMEHHUS COCTaBIATH (OPMYJIbI  HEOPraHMYECKUX U
OpraHUYECKUX BEIICCTB, YPABHEHUS XUMHYECKUX PEAKIIUMN, OOBSICHATh UX CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMHUYECKUX IKCTIEPUMEHTOB,

3) chopMHpPOBaTh HABBIKM TMPOBEACHHUS MPOCTEHIINX XUMHYECKUX
HKCIIEPUMEHTAIBHBIX HCCIEOBAaHUN C COONIOZCHHEM TMpaBuWil 0e30MacHOro
oOpalieHus ¢ BeIIecTBaMH M JIabOpaTOpHBIM 000PYI0BaHUEM;

4)  pa3BUTh yMEHHUS HAaXOJIUTh, AaHAIU3UPOBATh M HCIOJIB30BaTh
UHPOPMAIIMIO XUMUYECKOTO XapakTepa W3 pa3Iu4HbIX WHGOPMAIIMOHHBIX
MCTOYHUKOB, BKJIIOYAsi Y4EOHYIO IUTEpaTypy, HaydHble MyOJUKAIIMN U UHTEPHET-
pecypcesl;

5) chopMHupOBaTh YMEHHS TPOTHO3MPOBATH TIOCIEACTBUS  CBOEH
JESATENBbHOCTA W XUMHUYECKUX TPUPOJHBIX, OBITOBBIX W TPOU3BOJICTBEHHBIX
MPOLIECCOB, YUUTHIBASI BOZMOKHbBIE SKOJIOTMUYECKUE U COLUATIbHBIE BO3JEHCTBUS;

6) chopMHUpOBaTh TMOHUMAHWE 3HAYUMOCTH JOCTHKCHHH XUMHUYECKOUN
HAayKl U TEXHOJIOTMH MJii Pa3BUTHUSL COLMAJIbHOM M MPOU3BOACTBEHHOU cep ¢
YMEHUEM TIPUBOJIUTH MPUMEPHI UX TPUMEHEHHS B PA3IMYHBIX c(pepax KU3HU.

Ili1anupyembie pe3yabTarhbl OCBOCHMSA 0o01reo0pa3oBaTeIbHOM
aucUIIMHLI B c0oTBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
O6ume xomnereHuuu (manee — OK) um mpodeccroHanbHble KOMIETEHIIMU
(manee — IIK) ®I'OC CIIO B COOTHECEHUHU C JUYHOCTHBIMH, METANPEIMETHBIMU
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U NpPEeIMETHBIMH pe3yibTaTaMu o00yuyeHus Oa3zoBoro ypoBHs (mainee — IIPO)

®I'OC COO npencraBiaeHbl B TaOIHIIE:



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

TEXHOJIOTUYECKOW W COIMAJIbHOW HaIpaBJICHHOCTH,
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 NESATEHbHOCTH,
rapamMeTpbl U KpUTEPUHU UX TIOCTHIKCHUS;

— BBISABJIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS] B
paccMaTpUBaeMBbIX SIBJICHUSX;

3aJaBaTb

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 HCCJIEN0BaTENbCKUE 1€ CTBUS:

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

BBISIBJIATH MPUYUHHO-CJICACTBCHHLIC CBA3U u
AKTyaJIMU3UpOBaTh 3a4ady, BBIABUIaTbhb THUIIOTE3Y €€
pelICHM, HAXOUTb ApryYMCHTBI JIS JOKA3aTCIIbCTBA
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;

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, KpaxMmal, YKCYCHYK KHUCIOTYy; 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
SKCIIEpUMEHTANIbHbIE 3a7aud 1o TemaM "Meramibl"
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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
COOTBETCTBYIOIIUX pPEAaKUUi W (OPMYIHPOBATH BHIBOJBI HA

OCHOBE 3THX PE3yJbTaTOB;
IP6 09. chopMupoBaHHOCTH YMEHHUS  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
KOMaH/ie

JINYHOCTHBIE 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 10JKHbI OTPAKATD:

OBJlajleHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU

JelCTBUSIMH:

0) coBMecTHAas 1esITeJIbHOCTD.

— IIOHUMATh H HCITOJI30BaTh MpEUMYIIECTBA
KOMaHJHOW U MHJIUBUIyaIbHON PabOTHI;

— TMpUHUMATh  [EJIM  COBMECTHOHW  JEATEJIbHOCTH,
OPraHu30BbIBATh U KOOPJUHUPOBATH 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 OTpakaTb B

JucuuniMHapHble (peIMeTHbIe) pe3yJbTaTbl U A0JKHBI
OTpakKaTh:

IIP6 08. chopMUpPOBAaHHOCTHP YMEHHH 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€IKOB NP HarpEeBaHUH, IBETHBIC PEAKIIUU OEIIKOB; IPOBOANUTH
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 COOTBETCTBHM C TMpaBUJaMU TEXHHKHU
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.
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MIPUHUMATh MOTUBBI H apTYMEHTBI IPYTHX JIOACH TpU
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
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 COIINAJIBHO-2KOHOMHWYCCKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHOW U COLUATBHOMN

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

OKpYXKalollle cpele Ha OCHOBE 3HAHUS IeNei
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA,

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

yMEHHUE MIPOTHO3UPOBATH

DKOJIOTHYECKUE  ITOCIEICTBHS
JIEUCTBUM, IPEOTBPALIAT UX.

H€6HaFOHpI/I${THHe
MNpECAIIPUHNMACMBIX

MeTtanpeaMeTHbIe Pe3yJabTAThI J0JIKHbI OTPAKATH:

OsBJianenue

YHUBepCAJbHBIMU 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 CO6J'II'0I[CHI/IGM
Tpe60BaHPII>i OPTOHOMHKH, TCXHUKHU 6630H3.CHOCTI/I,
T'HMT'UCHBI, pecypcocGepexceHI/I;I, IMPaBOBLIX 151

JucuuiinHApHbIe (MpeIMeTHbIe) Pe3yabTaThl M T0JKHBI
0TpakKaTh:

IIP6 01. chopmMupOBaHHOCTH TPEACTABICHUM: O XUMHUYECKOU
COCTAaBIIAIONICH E€CTECTBCHHOHAYYHOW KApTUHBI MHpa, POJH
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 TIPUPOJTHOM Ccpejie;

IIP6 10. cdhopMHUPOBAHHOCT, YMEHUW COOJIIONATh TpaBUiIA
AKOJIOTUYECKH  IIeJIECOOOpPA3HOTO TOBEACHHUS B OBITY W
TPYAOBOM NIEATENBHOCTH B LIETISX COXPAHEHHUSI CBOETO 3/I0POBBS
U OKpYXKAIOIeW NPHUPOJHON Cpelbl; YYUTHIBATH OIMACHOCTH
BO3JICIICTBUSL Ha >KMBBIE OPTraHU3MBI OIpE/IEICHHBIX BEIIECTB,
MOHMMAasl CMBICJ [OKa3zaTeis MpeNelbHON  JOMyCTUMOM
KOHIIEHTPALUH.
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STUYECKUX HODPM, HOpM MH(POPMALMOHHOM
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»

O0beM AUCHUIUVIMHBI M BBl Y4eOHOH padoThl

Bup yyeOHol padoThI

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM POrPAMMBbI Y4eOHOI 0

72
npeamera
B T.Y.
OcHOBHOE cofepKaHue 64
B T. 4U.:
TEOpEeTHYECKOe 00yUueHne 24
MPAKTUYECKUE 3aHITHUS 24
1ab0paTOpHBIC 3aHITHS 10
KonTtponbsnas pabora 6
IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COIEPKAHUE 6
(coaepskanue NPUKJIATHOTO MOTYJISA)
BT. 4..
TEOpEeTHYECKOE 00yUueHre 2
MPaKTUYECKUE 3aHITHS 4
IIpoMexyTouHasi aTTecTalMs Oup@epeHyuposantulii )

3auem
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TeMaTHyeCKHH IJIAH U coaepKaHue TNCHUIIINHbI

HaumenoBaHue Coep:kanue yueOHOro MaTepua/ia (0CHOBHOE M NPodeccHOHATLHO opHeHTHpoBaHHoe)!, | O0béM | DopMupyemble
pa3esioB U TeM JadopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb YacoB | KOMNETEHIHH
1 2 3 4
Conepxxanue yueOHOro Marepuasa 64
Paznen 1. TeopeTnueckne 0CHOBbI XUMHH 16
Tema 1.1. . OK 01
OCHOBHELE XUMIMECKIE XuMuyeckuil  anemMeHT. AtoMm. Snpo aroma, UM30TOIBI. DJEKTpPOHHas  000JI0YKa.
HOHSTHS W 3aKOHBL, DHepreTrHyecKre ypoBHH, MOYPOBHU. ATOMHBIC OPOUTANH, S-, P-, d- SJIEMEHTBHI. 90066HHOCT1/I
cTpocHHe atonop | PACTIDENCTEHUS JIEKTPOHOB 110 opOuTasiM B aToMax 3JE€MEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DnekTpoHHas KoH(urypamus atoMoB. OCHOBHBIE XUMUUYECKHE 3aKOHBI
XUMHYECKUX JICMCHTOB
«OCHOBHBIC KOJIMYCCTBCHHBIC 3aKOHBI B XHMHH W PAcCYeThl 10 YPAaBHEHUSIM XUMHUYCCKHX
peaxkuuii». 2
OTHOCHUTENBHBIE aTOMHAST U MOJIEKYJIsIpHass Macchl. MomsipHas macca. KonmdecTBo BemiecTsa.
MaccoBast mons BemiecTBa. 3akoH ABoraapo. MousipHbiii 00beM Ta3oB. OTHOCHUTEIbHAS
IJIOTHOCTh Ta30B. PacdeTsl MO ypaBHEHUSM XHUMHUYECKHX PpEAKIUH C HCIOJIh30BaHUEM
MacCOBOM JIOJI BEIECTBa, 00beMa (HOPMaIbHBIC YCIOBHS) TA30B, KOJUYECTBA BEIIECTBA
Tema 1.2. «M3yueHne nepruoAN4YeCKUX 3aKOHOMEPHOCTEN U MX B3aUMOCBSA3U CO CTPOCHUEM ATOMOBY. OK 01
[Tepuonnueckuii 3akoH | [lepmogmyeckas cucrema xumuudeckux 3nemeHToB .M. MenaeneeBa. CBsi3b NEPUOINIECKOTO OK 02
u [lepnoanueckas | 3akoHa u Ilepuonnueckoll CHCTEMBI XHUMHMYECKMX 3JIEMEHTOB C COBPEMEHHOW TeOopHUel IIK>...
CUCTeMa  XHMHYECKUX | CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHUMHUYECKHX 3JEMEHTOB,
anemeHTtoB  /Jl. W. | oOpa3yeMbIX UMHU HPOCTBHIX M CJIOXHBIX BEIIECTB IO rpynmnam u nepuojam Ilepuoanueckoit
MenneneeBa, UX CBSI3b C | CUCTEMbl. 3HAU€HUE IMEPUOJUYECKOTO0 3aKOHA M CHUCTeMbl XUMHUYeckuX osyemeHToB J[.H. 5

COBPEMEHHON Teopueit
CTPOEHUS aTOMOB

MeHneneeBa B Pa3BUTHUHU HAYKMU.

YcraHOBIEHUE CBS3H MCKAY CTPOCHHEM aTOMOB XHUMHYCCKHUX 3JIECMCHTOB W ICPUOJUICCKHUM
M3MEHEHHEM CBOMCTB XMMHUUYECKHX JJIEMEHTOB M HX COCIUHCHHUM B COOTBETCTBHUU C
IIOJIOXKCHUEM HepHOﬂHqCCKOﬁ CHCTCMBI. Pemenune IIPAKTUKO-OPUCHTUPOBAHHBIX
TCOPCTUICCKHUX 3aJaHul Ha XapaKTCpUu3alnuw XHUMHUUYCCKUX JJICMCHTOB «Meramnyeckue /

* O6pasoBaTebHAs OpraHU3AIMS BIPABE CAMOCTOSTENBHO ONPENENATH MOCIIEI0BATENFHOCTD H3YUEHHUS PA3/IEIoB U TEM, BXOJSIIMX B HUX, @ TAK)KE MEPEPACIIPENETIATH KOIUIECTBO
YacoB U1l OCBOCHUS 00yJaIOIMMUCS y4eOHOro MaTepralla, ¢ y4eTOM JIOTHKH (pOPMUPOBaHUS JUCIUILTHHAPHBIX PE3YIBTATOB, OOIINX U MPO(ECCHOHAIBHBIX KOMIIETCHIIHH,

MEXIIPEIMETHBIX CBS3€H ¢ APYrUMHA AUCIUILIMHAMYA 00Ie00pa30BaTEIbHOTO 1 00MIenpodecCHOHaBFHOr0 UKIoB yuebnoro miana OIT CIIO.
° Vkasbiatorcst ITK, 31eMEHTBI KOTOPHIX (OPMHUpPYET MPUMKIAAHON MOAYIb (IIPO(ECcCHOHANIBHO OPMEHTHUPOBAaHHOE coiepsxkaHnue) B coorBerctBud ¢ ®I'OC CIIO peanusyemoil
npodeccun/criermansHocTr CI1O
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HEMETAJUIMYECKUE CBOMCTBA XUMHUYECKHX DJIEMEHTOB B COOTBETCTBUM C MX DJIEKTPOHHBIM
CTPOCHMEM M TIOJIO)KCHHEM B IEPUOJUYECKOM CHCTEME XUMHUYeCKHX anemeHToB JI.M.
Menpeneesa»

Tema 1.3.

Crpoenue BeIllECTBA
U NIPUPOJIa XUMUYECKON
cBs3u.  MHoroo0Opasue
BEIIECTB

Crpoenue BemiecTBa. XUMHUECKas CBsI3b. BUIbI XUMUUECKON CBA3M (KOBaJIEHTHAs! HEMOJISIPHAS
U TIOJIIpHAS, WOHHAs, MEeTaJuIndeckas ). MexaHu3mbl 00pa30BaHUsI KOBAJICHTHONH XMMHUYECKON
CBA3M (OOMEHHBII M  JIOHOPHO-aKUENTOpHbIH). Bomopoanas cBsi3b. BaneHTHOCTb.
DneKTpooTpULaTeNbHOCTh. CTeNeHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI

«CTpoeHHe BelecTBa U MpUpoJa XUMUUECKON CBSA3UY.

JleMoHcTpanyst MoJieneld KpUCTAJUIMYECKUX PEUIeTOK: MOHHOM (XJIOpuA HaTpusi), aTOMHOU
(rpadut u anmaz), MOJEKYJISIpHOU (YIJICKUCIBIA Ta3, MOJ), METAJUIMYECKON (HATpUi, MarHui,
Melb). PelieHre npakTU4yecKuX 3a/JaHuil Ha COCTAaBJIEHUE 3JIEKTPOHHO-Tpapuueckux Gopmy
anemMeHToB 14 neproaoB

OK 01

Knaccudukanus HeopraHmdeckux BemiecTB. HoOMEHKIaTypa HEOPraHMYECKHX BEIIECTB
(OKCHIBI, TUAPOKCHIBI, KHUCIOTHI, COJM). BeriecTBa MOJEKYISIPHOTO U HEMOJIEKYISIPHOTO
CTpoeHHusl. ArperaTHble COCTOSHUS BemlecTBa. Kpucraminyeckue M aMopgHbIE BEIIeCTBa.
3aKOH TMOCTOSHCTBA COCTaBa BeEIIECTBA. THMBI KPUCTAJUIMYECKUX PEIIeTOK (aToMHad,
MOJIEKYJsSIpHasi, MOHHAs, MeTa/uIi4yecKasl). 3aBHCHMOCTh CBOMCTBAa BELIECTB OT THUIA
KPHUCTAJUIMYECKON PEIIETKU

«HomeHnknaTypa HeOpraHu4eCK1X BEIIECTB».

Pemenune mnpakTHuecKux 3agaHUil MO Kilaccu(UKalMM, HOMEHKIAType U XUMHYECKUM
(dbopMysiaM HEOPraHWYECKUX BEIIECTB Pa3IMUHBIX KIAcCOB (yrapHbIil ras, YrieKuCIbld ras,
aMMHUaK, raiieHas U3BeCThb, HeralieHasi U3BeCTb, MUThEBAsl COJla U JPYTUX): Ha3BaHUs BEIIECTB
o mexayHapoaHoi (MIOITAK) wiu TpuBHambHON HOMEHKIATYPE M COCTaBIICHHE (DOpPMYIIbI
XMMHYECKUX BELIECTB, OIpe/eieHHe MPUHAMIEKHOCTH K Kiaccy. [louck uHdopmanmu mo
Ha3BaHUAM, HIEHTU(UKATOPAM, CTPYKTYpHBIM opMynaM. AHAIN3 XUMUUYECKON nH(pOpMaIuy,
MOJIy4aeMoil M3 pPa3HBbIX HCTOYHHMKOB (CpeACTB MaccoBoil mHpopmammu, cetb MHTEepHET H

Apyrue)

OK 01
OK 02

Tema 1.4.
Knaccudukanmus,

u HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIECTB

Tema 1.5.

Tunst XUMHYECKUX
peakuu

XumMuueckas pcaKnuusi. KHaCCI/I(bI/IKaLII/IH XUMHYCCKHUX peaKHI/Iﬁ B HCOPI: aHUYECKOH MU
OpraHquCKOﬁ XUMHUHU. 3aKOHBI COXpPAaHCHUSA MACChl BCUICCTBA, COXPAHCHUA U IPCBPALICHHA
OHEpTrun IIpu XUMHUYCCKUX  pCaKIUAX. OKHCIUTEITHHO-BOCCTAaHOBUTEIIBHBIC peaknuu
(ypaBHeHI/IH OKHCJICHUA-BOCCTAHOBJICHUA, CTCIICHb OKHUCJICHUA, OKUCIIUTCIIb 1 BOCCTAHOBHUTCIID,
OKHCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIC PCAKIIMU B HNPUPOAC, NPOU3ZBOACTBCHHBIX IPOLECCAX U
KHU3HCOACATCIIBHOCTH OpFaHI/I3MOB)

OK 01
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Tema 1.6. CKOpOCTh peakiuH, €€ 3aBUCHMOCTb OT pPAa3IMYHbIX (PAKTOPOB: MPHUPOJBI PEarupyrOLINX OK 01
CKOopoCTh  XMMHYECKHUX | BEIIECTB, KOHIEHTPALMM pPEarupyrolux BELIECTB, TEMIIEpaTypbl M IUIOIIAAN pPEaKIHOHHON OK 02
peakuuii.  Xumuueckoe| noBepxHocTU. Temnosblie 3(HEeKThl XUMUYECKUX PEAKLUN: 3K30- U 3HJOTEPMHUUECKHUE pEaKLUu. IIK...
paBHOBECHE OOpatumble peakuuu. XuUMHYECKoe paBHOBecue. DakTopbl, BIHUSAIOLIME HA COCTOSIHHUE
XMMHMUYECKOTO paBHOBECHUs (KOHLIEHTpAlLMs PEareéHTOB WJIM IMPOJAYKTOB pEaKlUH, JaBJICHUE,
temneparypa). [Ipunnun Jle Hlatense
«BnusiHue pa3nuyHbpIX GaKTOPOB HA CKOPOCTh XMMHUECKON pEeaKLUm».
Pemenne npakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUil Ha aHaiau3 (aKTOpOB, BIUSAIOLIUX Ha 5
M3MEHEHHE CKOPOCTH XUMUYECKOW peaklMy. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakluy OT
MPUCYTCTBUS KaTajiu3aTopa Ha MpPUMEpe passIoKEHUs IEpPOKCHJa BOAOPOJa C TMOMOIIBIO
JMOKCHJa MapraHila M Karajaspl. PellleHne NpakTUKO-OpUEHTHPOBAHHBIX 3aJaHU Ha
npuMmeHenue npunuuna Jle-lllatenbe 11 HaX0XAE€HUS HANpPaBIECHUS CMELICHUS PaBHOBECHS
XMMHMUYECKOM peakuuu U aHaiau3 (aKkTOpoB, BIHAIOIIMX HA CMELIEHUE XUMHUYECKOIrOo
paBHOBECHS
Tema 1.7. OK 01
PacTBOpbI, Teopus PactBOphl. Buabl pacTBOpOB MO COAEpKaHWIO PACTBOPEHHOTO BelleCTBA. PacTBOPUMOCTS. OK 02
9 [lonsiTne o aucrepcHbIX cucremMax. VcTuHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas H0js
AIEKTPOJTUTUYECKON OK 04
THCCOLMALMA H MOHHBIH BemectBa B pactBope. Ilonstue o BojgoponHom — mokaszatene  (pH)  pactBopa. 5 OK 07
SOreH OnexTponuTtnueckas auccoruanus. CuiibHble U cladble 3JIEKTPOJIUTHI, HEIIEKTPOJUTHI. 1IK....
Peaxiuu noasoro ooMeHa
Tema 1.8 JlaGoparopHas|JIaGopaTopHoe 3aHATHE
pabora Nel JlaGopaTtopnas padora Nel «IIpurotoBieHrue pacTBOPOBY.
«IIpuroToBieHne [IpuroToBsieHHEe pacTBOPOB 3aJJAHHON MACCOBOM J10JIe pacTBOPEHHOTO BEIIECTBA, MPOBEACHUE
pacTBOPOBY. peaknuii HMOHHOTO OOMEHa, ONpeACICHHEe Cpeabl PACTBOPOB BEIIECTB C  IMOMOIIBIO 2
YHHUBEPCAIbHOTO HHAWKATOpa (KHUCIas, HEHTpasibHas, IIeJo4yHas). 3aJaHus Ha COCTaBJICHHE
WOHHBIX peakuuid. PemieHne mpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHU Ha PacCTBOPBI,
HCIOJIb3yeMble B OBITOBOI U MMPOM3BOJCTBEHHON AESITEILHOCTH YEJIOBEKa
KonTpoabsHnasi padora 1
Crpoenne BemectBa u|CTpoeHHE BEIECTBA U XUMUUECKUE peakiuy (1o pa3aeny 1) 2
XUMUYECKUE PEaKUu
Paspnen 2. Heopranmyeckasi xummust 10
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Tema 2.1.

Meramnbl. Tlonoxxenne wMeramwioB B llepuogudeckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB.

OK 01

DU3MKO-XUMHYECKHE OK 02
cBolicTBA Oco0OeHHOCTH CTPOEHUSI DIIEKTPOHHBIX 000704YeK aToMOB MeTtayoB. OOmme Qu3nveckue OK 04
cBoiictBa MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHYECKUN psi HANPSIKEHUH MeETaJlIoB.
HEOPraHu4YecKux o . . N o . N 1IK...
pemecTs  Meramnst 1 XUMHUYECKUE CBOMCTBA BAXKHEUIIIUX METAJIIIOB (HilTpI/II/I, KaJIM|, KaJIbI[Ui, MarHui, aJlOMUHUH,
HeMeTALILE " x| [WHHK,  XpOM, JKeeso, Menb) U uX coeauHeHnd. OOmmMe crmocoObl MONyYeHUsT METaUIOB.
CBOCTRA. [IpuMeHeHne METaNIJIOB B OBITY M TEXHUKE
Hemerannel. [lonoxxenne HemeramuioB B llepuonmyeckoil cuctemMe XMMHUYECKHX 3JIEMEHTOB
.. MenneneeBa U 0COOCHHOCTH CTpOeHHS aToMoB. DU3MUECKHE CBONCTBAa HEMETAJUIOB.
AJIOoTpOTIHSl HEMETAIJIOB (Ha IpUMEpPE KUCIopoaa, cephl, hochopa u yriepoaa). XUMHUIECKUE
CBOWCTBA M TPUMEHEHHE BAXHEHIIMX HEMETAUIOB (TajJoreHoB, cephl, a3zora, docdopa,
yriaepoga M KpPEeMHHS) M HX COEAUHEHMH (OKCHAOB, KHUCIOPOJCOJAEPKAIIMX KHUCIOT,
BOJIOPOJIHBIX coeuHeHuit). [IpuMenenne BaxxHEMITUX HEMETAIJIOB U UX COEAUHEHUN
Tema 2.2 XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BELIECTB (OKCHUJIOB, THIAPOKCUIOB,
Knaccupuxauus KHCJIOT, COJiel W Jp.). I'eHeTnuyeckas CBsSI3b HEOPraHMYECKUX BEIIECTB, MPUHAICKAMUX K
HEOPraHU4YecKHX pa3IUYHBIM KJjlaccaM. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
coeuHeHHuil CO€JIMHEHUH, BBICIINX OKCHJIOB M THAPOKCUIOB
Tema 2.3  Pacuérnl| Pacuérsl Macchl BemecTBa min 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU
Macchl BelecTBa MJIM|00BEMY OJHOIO M3 YYaCTBYIOIIMX B PEaKIMU BELIECTB, pacuéThl Macchl (00bEMa, KOIMUYECTBA
00béMa razos. BEIECTBA) MPOAYKTOB PEaKIMH, €CJIM OJHO W3 BEIIECTB MMEET MpHUMecH. PerieHne npakTuko-
OpUEHTUPOBAHHBIX 3aJlaHUIl Ha CBOMCTBA, COCTaB, MOJYy4YeHHE M OE30MaCHOE HCIOJH30BaHUE
BKHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY M NMPO(EeCCHOHATBHOM NesITeIbHOCTH YeI0BeKa
Tema 2.4. Conep:xaHue yueOHOro MaTepuaja OK 01
JlaGopaTopuasi padora| JlagopaTopHble 3aHATHS OK 02
Ne2  Unentuduxanus OK 04

HECOPraHNICCKUX
BelIeCTB

JlaboparopHas padota Ne2 «nenTudukanys HeOpraHMYeCKUX BEIIECTBY.

Pemenne skcriepuMeHTANBHBIX 337]a4 IO XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAJUIOB, IO
pacrmo3HaBaHUIO M TMOJYYEHUIO COCJAMHEHWH METAlUIOB M HEMETalioB (B3auMOJEHCTBUE
TUAPOKCUIA ATIOMUHUS C PACTBOpAMH KHUCIIOT U IIenouel,). MnenTudukanus HeoOpraHndeckux
BEIIIECTB C HCIOJIb30BaHUEM HX (U3UKO-XUMHUYECKUX CBOWCTB, XapaKTEPHBIX KAa4€CTBEHHBIX
peakiuii. KauecTBeHHbIE peakiuu Ha Cynb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KaTHOHBI
METaJJIOB ¥ KATHOH aMMOHHUS
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Tema 2.3 OK 01
Jlaboparopnas paboTa | fagoparopuas paGora Ne 3 «THIIbI XHMUYECKHX PeaKLUii»., OK 02
Ne3 «Tumpl _ |HccnemoBanne THIOB ([0 COCTaBY M KOJNHMYECTBY HCXOMHBIX H OOPA3yIOLINXCS BEIIECTB) H 5 OK 04
XUMHUHECKUX PEAKUNM). | 1hy3akoB XUMHUECKUX peakiuit. [[poBeneHne peakiuii HOHHOTO 0OMEHa, ONIPEIETIEHUE CPEIbI

BOJHBIX PaCTBOPOB. 3a/1aHUs HAa COCTABJICHUE NOHHBIX PEaKIUil
KonTpoabHas padora 2 |CBoiicTBa HEOPraHUYECKUX BELIECTB (110 pa3aemny 2)
Pa3nen 3. Teoperudeckue 0CHOBbI OPraHU4eCKOH XUMHUH
Tema 3.1. [Ipeamer opraHuYecKoW XMMHHU: €€ BO3HMKHOBEHHWE, Pa3BUTHE M 3HAYECHHE B IOJYyYEHUU OK 01
Knaccuduxkanus, HOBBIX BEIECTB W MaTepHasioB. Teopusi CTPOEHUS OpPraHUYEeCKUX coeauHeHud A.M.
CTpOEHHUE u| bytnepoBa, e€ ocHOBHble MNoJOXeHUSA. CTPYKTYpHbIE (OPMYJbl OpPraHHUYECKHUX BELIECTB.
HOMEHKJIaTypa I'omomnorus, nzomepus. XuMHUECKasi CBSI3b B OPraHUYECKUX COETUHEHUSIX: KPaTHbBIE CBS3H, C-
OpraHMYECKUX BEIIECTB | U M-CBS3U. 9

[IpencraBienne o kinaccuukanMu OpPraHUYECKHX BemiecTB. HoMeHKaTypa OpraHMYecKux

COEIMHEHUHN (CHUCTeMaThyecKas) M TpUBHAJbHbIE HA3BaHUSA BaXHEUIIUX MpelCcTaBUTENEH

KJIaCCOB OPraHNYECKUX BEIIECTB
Tema 3.2 Knaccudukanuss XMMHUYECKUX peaklHil B OopraHMYeckod xuMmuu. Peakiuum mnpucoenuHeHus,
Knaccugukanus peaKkuMy 3aMEIeHHs, peakUuu pas3oKeHus. Peakuuu ruaparanuy, peakuuud T'MIpUPOBaHUS,
XUMUYECKUX PeaKkIil B |peakluuy I'MIporajoreHupoBanus. Peakuun neruaparanuy, peakiuy JeruApUpOBaHUs, PEaKkuu 5
OpraHU4ecKON XUMHUHU JETUAPOTAIOT€HUPOBAHUS.

[IpaBuno MapkoBaukoBa. [IpaBuiio 3aiiuieBa. [IpaBuno DnbTekoBa.
Pasznen 4. YriieBoaopoanbl 10
Tema 4.1. OK 01
[IpenensHble [IpenenpHble yriieBoaOpobl (AJIKaHBI): COCTaB U CTPOEHHE, TOMOJIOIMUYECKUM psia. MertaH u OK 02
YIJIEBOAOPOABI M HX| 3TaH: COCTaB, CTPOEHHUE, (PU3MUECKHMEe M XUMHMUYECKHE CBOMCTBa (peakuuu 3aMelleHUs U 2 OK 04
IPUPOJHBIE  HUCTOYHHMKH | TOPEHMSI), IOTy4YeHHE U IPUMEHEHUE. IIK...
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Tema 4.2 HenpenenbHble
YIJIEBOAOPOABI - AJIKEHBI,
aJIKa/IuEHBI.

HenpenenbHbie yriaeBoa0poibl (aKEHbBI, aJTKaUCHBI, ATKUHBI).

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKHI Psil. DTUIICH M TPONMICH: COCTaB, CTPOCHUE,
(bu3nUecKue U XMMHYCCKHE CBOMCTBA (PEaKIUU THAPUPOBAHUS, TaIOrCHUPOBAHHUS, THIPATAINH,
OKHCIICHHSI U TIOJTMMEPH3AIINH) MTOJTyICHUE U IIPUMECHEHUE.

Ankanuensl: OyraaueH-1,3 n metmnOyranuen-1,3, XMMHYECKOe CTPOEHHE, CBOWCTBA (peakius 2
NOJMMEPU3alK), TPUMEHEHHEe (Ui CHUHTE3a MPHUPOJHOTO M CHHTETHYECKOTO Kaydyka |
PE3UHBI).
Tema 4.3 HenpenenbHbie
YTIIEBOJOPOIBI — ATIKWHBI | AJIKUHBI: COCTaB M OCOOEHHOCTU CTPOEHHS, T'OMOJIOTMYECKHUH psiiA. AIETHIEH: COCTaB,
XMMHUYECKOE CTpOEHME, (U3MUECKHe U XUMHUYECKHE CBOWCTBA (peakuuu T'HAPUPOBAHUS, 5
rajJOreHUpOBaHUs, THUApATAl[Md TOPCHHWs), TMOJydeHHe U  NpUMeHeHHe  (MCTOYHHK
BBICOKOTEMITEPATYPHOTO TNIAMEHH [Tl CBAPKH U PE3KU METAJLIOB).
Tema 4.4 ApomaTthueckue yrieBoJoposl (apeHsl). beHszon u Toiyosr: cocrtaB, CTpoeHHE, (PU3HUECKUE U
ApomMaruyeckue XMMHUYECKHE CBOMCTBA (peaKlMK raJIor€HUPOBAHUS U HUTPOBAHUSA), NTOJIyY€HUE U PUMEHEHHE.
yrI1eBo10po bl (apeHbl). | TOKCHYHOCTD apeHOB (BiMsHHE OCH30JIa Ha OpraHM3M uelloBeKa). [ eHeTHuYecKas CBSA3b MEKIY
yTI€BOIOPOJAMH, TPUHAICKAIINUMH K PA3TUYHBIM KJIacCaM.
[Ipuponsbie UICTOUHUKH yrieBO0poAoB. [IpupoaHblil ra3 u nmomytHele HedTsHBIE Ta3bl. HedTh 2
n e mpoucxoxacHue. CrocoObl mepepaboTKu HedTH: TMeperoHka, KPEeKUHT (TepMHYCCKH,
KaTajauThuueckui), mnuposm3. IlpoaykTel mnepepaboTku HepTH, UX NPUMEHEHHE B
MIPOMBIIIIJIEHHOCTHU U B ObITY. KaMeHHBII yroJib U MPOAYKTHI €ro nepepadoTKu
Tema 4.5. JlabopaTopHble 3aHATHUS OK 02
JlabopaTopHast pa6ota |JlaGoparopHas pa6ora Ne4 «CBoCTBa yTIeBOIOPOIOBY. OK 04
Ned TpuBuanpHas U MEXIyHapOJHAs HOMEHKIIATypa, XMMHUYECKHE CBOICTBA, CHOCOOBI MOIy4eHUs
q)I/I?LPIKO‘XHMH‘ieCKHC yriieBoopo1oB. [losmydyeHue 3TuieHa U U3y4EHHE €ro CBOMCTB. MOJEIMpOBaHHE MOJEKYI U 2
CBOUCTBA YIJICBOJAOPOJIOB | X UMHUYECKUX MPEBPAIICHUI YTIeBOAOPOIOB (Ha MpUMeEpe 3TaHa, STUJICHA, alleTHIeHa U JIp.) H
raJIor€HONPOU3BOHBIX.
Paspnen 5. Kucsiopogocoaep:kamme oprannyeckue coeIMHeHUs 12
Tema 5.1. Coaepikanue y4eOHOr0 MaTepuajia 2 OK 01
Cnuptel. ®enon [IpenenbHBIE 0THOATOMHBIE CIIUPTHI (METAHOJ U 3TAHOJ): CTPOSHHE, PU3NIECKUE U XUMUUECKHE 5 OK 07

CBOMCTBA (peaKI_[I/II/I C AaKTUBHBIMH MCTAJJIaMH, T'aJIOTCHOBOJOPOJaMH, ropeHHe), IMPUMCHCHHC.
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BonoponHbie cBA3M MEXIy MOJIEKyJaMu CIUpPTOB. PU3NOJIOTHYECKOE AECHCTBUE METAHOJIA U
9TaHOJIa HAa OPraHU3M YEJIOBEKa.

MHoroatoMHbIe CIUPTHI (ITUICHIIIMKOIb M TIIMIEPUH): CTPOCHUE, (PU3NYECKUEC U XUMHUUECKHE
CBOMCTBa (B3aMMOJEHCTBHE CO LICJIOYHBIMU MeETa/llaMH, KayeCTBEHHas peakius Ha
MHOTOATOMHbIE CHOUPTHI). PU3NONIOTHUECKOE JEeMcTBUE Ha OpraHu3M dyenoBeka. [IpumeHnenue
[JIMLIEPUHA U STHJICHTJIUKOJISL.

®enos. CTpoeHHE MOJEKYNbI, (pU3MUECKHe W XMMHYECKHe CBoicTBa (eHona. TOKCHYHOCTH
(denomna, ero GU3MOJIOTHYECKOE ACHCTBHE HA OpraHu3M uernoBeka. [Ipumenenue penomna

Tema 5.2. OK 01
PR — Anpaerusibl ¥ KEeTOHBI ((opManbIerua, anerajibleru]l, aleToH): CTpoeHue, (u3nvecKkue u OK 02
’ XUMUYECKHE CBOMCTBA (pEakiMh OKHUCICHHS W BOCCTAHOBJICHUS, KAue€CTBEHHBIC PEAKIINH), OK 04
MOJTydeHUE U TPUMEHEHHE.
Tema 5.3 KapOonoBbie|OqHOOCHOBHBIC TMpeC/bHBICE KapOOHOBBIE KHUCIOTHI (MypaBbHMHAs M YKCYCHAsl KHUCIOTHI):
KHCIIOTHI. CTpOCHHE, (PU3NUECKHEe M XUMHYECKHE CBOWCTBA (OOIIME CBOMCTBA KHCIOT, PEAKIUs
stepuduKanmK), ToJydeHne u npuMmeHeHue. CTeapuHOBasi M OJICMHOBAs KHUCIOTHI Kak
MPEICTAaBUTENH BBICIIMX KapOOHOBBIX KHCIOT
. OK 01
Tema 5.4 CrnosxHble 2pUpPbI KaK MPOU3BOJHBIE KApOOHOBBIX KUCIOT. JKUpPBI UX XHUMHUYECKHUE CBOWCTBA U OK 02
o criocoObI momydeHus. Kimaccuduxarus upoB U X MPUMEHEHHE B KU3HM YesloBeKa. | maposms3
Crnoxnbie 3¢upsl Kupsl, . OK 04
MLLIA Prsio. | KAPOB- - MBpL1a Kak coJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIee JICHCTBHE.

XUMHYECKHE CBOMCTBA
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Tema 5.5. YrneBoapl: cocTaB, KiIacCHU(pHUKAIUS YrIeBOJOB (MOHO-, IU- W IOJHcaxapuibl). [ roko3a — OK 01
VYrieBonbl MPOCTEHUIIINI MOHOCAaxXapHua: OCOOEHHOCTH CTPOCHHUS MOJEKYINbl, (PU3NYECKHEe M XHUMHUYECKHE OK 02
CBOMCTBa TJIIOKO3bl (B3aumopeiicteue ¢ rujpokcugoMm menu (II), oxucnenne amMmuayHbIM OK 04
pactBopoM okcuaa cepedpa (I), BoccraHoBIeHHE, OpOKEHUE TITFOKO3bI), HAXOKICHUE B IIPHPO/IE,
MIPUMEHEHHUE TIJIIOKO3bl, OMOJIOTMYECKas pOJib B JKU3HENEATENbHOCTH OpraHu3Ma uesoBeKa.
®ortocunTe3. PpyKkTo3a Kak U30MEp IIIIOKO3bI. 5
Caxapo3a — mpejacTaBuUTeNb AMCAXAPUAOB, THAPOJIM3 Caxaposbl, HAXOXKACHHE B IPUPOJE U
MIPUMEHEHHE.
[Tonucaxapuapl: Kpaxman U LEJUII0JIO3a Kak NpHpoAHble mosinMepbl. CTpoeHue Kpaxmaia U
LEJUTI0N03bl, (PU3MUECKHEe U XMMHYECKHUE CBOMCTBA Kpaxmaina (TUApPOJIN3, KaueCTBEHHAs! peaKIIUsl
C MOJIOM)
Tema 5.6«Xumuueckue u| «XumMudeckre U (pusnveckre CBONCTBA KUCIOPOI0COAEPKALINX OPTaHUUYECKUX COETMHEHUS.
¢uznueckue  cpoiictBa|llpoBenenue, HaOmoneHWE W ONMUCAHHE JEMOHCTPALMOHHBIX OIIBITOB: TOPEHHE CIHUPTOB,
KHCIIOPOJIOCOICPIKAIINX |KAYSCTBEHHBIC PEaKIIMK OJHOATOMHBIX CHHPTOB (okucieHue 3Tanona okcumom meau (I1)),
OpPraHNYECKUX MHOTOATOMHBIX CITUPTOB (B3aUMOJCHCTBHE THIiepruHa ¢ ruapokcuaoM meau (I1)), ampaerunon 2
COCTMHCHUS. (OKHMCIeHHEe aMMHuadHbIM pacTBOpoM okcuaa cepeopa(l) wu  ruapokcumom wmemu  (I1),
B3aMMOJICHCTBHE Kpaxmalia ¢ HOJIOM), U3yUeHHE CBOMCTB PACTBOPA YKCYCHOUM KHUCIOTHI
Pa3znes 6. A3oTcoaepxaiye oOpraHuyecKkue coeIuHeHus 2
Tema 6.1. OK 01
AMUHBL. OK 02
AMHHOKHUCIOTHI. OK 04
BetK. «CBOHCTBA a30TOCOIEPHKAILUX OPraHUYECKUX COEIUHEHUI».
«CBojicTRA dusnueckue M XUMHUYECKHE CBOICTBa aMMHOB (pEeakLMU C KUCJIOTAMU M TOPEHUs) U
A30TOCOICPIKATITHX aMHHOKUCIIOT (Ha npumepe riuuuHa). HabmaroneHue u onucanue 1eMOHCTPALMOHHBIX OIBITOB: 2
OpraHUueCKiX JieHaTypalus OeJIKOB IPU HarpeBaHUM, I[BETHbIE PEaKLUU OEIKOB
COEMHEHUN
Pazgen 7. BbIcOKOMOJIEKYJIsIpPHBIE COeIMHEHHUSI 4
Tema 7.1. Coaepikanue y4eOHOro MaTepuajia 2 OK 01
[lnacTMaccsl. TpakTuyeckue 3aHATHSI 2 OK 02
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Kayuyku. BonokHna «CuHTe3, aHaIU3 U KIacCU(UKAIHS BBICOKOMOJIEKYISPHBIX COSTNHEHHI» OK 04
OcHOBHbIE TOHSTHUSI XUMHUHU BBICOKOMOJIEKYJISPHBIX COEIUHEHUI: MOHOMEp, IOJUMEp, IIK...
CTPYKTYpPHO€ 3BEHO, CTEIEHb MOJUMEPU3ALUM, CPEOHss MOJeKyinsapHas macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJIUKOHICHCALIUS.
O3zHakomiieHHe ¢ 00pa3liaMH NMPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KayuyKOB:
macTMaccehl (MOJUATUIIEH, TOJUIPONMIEH, MOJUBUHUIXIOPU, TOJUCTUPOII); HATYpaJbHbIH U
CUHTETHYECKUE Kaydyyku (OyTaJMEHOBBIM, XJOPONPEHOBBIM M H30IPEHOBBIN); BOJOKHA
(maTypasibHBIE (XJIONOK, HIEPCTh, WIENK), HMCKYCCTBEHHBIC (AI[ETAaTHOE BOJIOKHO, BHCKO3a),
CHHTETUYECKHUE (KAIPOH M JIaBCaH)

JlabopaTopHoe 3aHsiTHE OK 01
Ne§ «[IpeBpamenus OK 02
opranuueckux BemiecTs|JIabopaTopHoe 3ansaTHe NeS “IIpeBparniennst opraHM4eCKUX BEIIECTB IIPU HarpeBaHUH'". 2 OK 04
IIPY HarpEBaHUU. IIK...
KourpoJsbHast pa6ora 3 |CTpyKTypa U CBOMCTBA OpraHUYECKHX BeniecTB (1o pasnenam 3-7) 2
IpodeccHOHATLHO OPHEHTHPOBAHHOE coepKaHue (CofepKaHHe MPUKJIATHOTo MoLyus)® 6

Pa3nen 8. Xumusi B ObITY M IPOU3BOJACTBEHHOI 1eSITEJILHOCTH YeJIOBEKa 6 OK 01
Tema 8.1. Conep:kanue y4eGHOr0 MaTepuaJia 6 OK 02
XuMu4ecKue [IpaBuna 5KOJOTHYECKH I1€1eCO00pa3HOro MOBEACHUSI B OBITY M TPYIOBOM AEATEIHLHOCTU B OK 04
TEXHOJIOTUU LEeIsIX COXpPaHEHHs CBOEro 3[0pOBbS W OKpYXKAalolled MpUPOJHON Cpeabl, OMacHOCTh OK 07
B IIOBCEJHEBHOM | BO3JICHCTBHS HA JKUBBIE OPraHW3Mbl OPraHWYECKHX BEIIECTB OT/ACIBHBIX  KIACCOB 5

u npo(ecCHOHANBHOM | (YriIeBOAOPOIbI, CIUPTHI, (PEHOJBI, XJIOPOPraHMYECKHE IPOU3BOJHBIC, ANBICTUABI U p.), IIK...
JEATEILHOCTH YEJIOBEKA | TIOKa3aTelb MPeieabHO JOMYCTUMON KOHIICHTPAIMH U €r0 UCIOJIb30BaHHE.

Tema 8.2 Poap xumuu B| Pob XuMuM B 00€CIIEUCHUHM 3KOJIOTHYECKOM, SHEPreTHYECKON M THUIICBON O€30MacHOCTH, 2 OK 01

6 B pamkax uyacos ITOC Moryr 6bITh HpOBEIEHbl MHTErPMPOBAHHBIE 3aHATHS C Y4ETOM COJEPKATENbHBIX MEXIIPEIMETHBIX CBSI3el MO ABYM M Gojee 00LIE0Opa3oBaTelbHBIM
JMCHIUTITHHAM:

dusmka: MaTepus, SHEPTHUs, Macca, aTOM, IEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl, PaIl0aKTHBHOCTb, MOJICKYJIa, SHEPTeTUUECKUIl YPOBEHB, BEILIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSHHE BEIECTBa, (PM3NIECKUE BEITMIMHBI U SANHUIIBI UX U3MEPEHHsI, CKOPOCTb.

Buonorus: kierka, opraHusM, Ouocepa, sKocucteMa, OOMEH BEIIECTB 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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o0ecrieyeHUn pa3BUTUM MEIUIMHBI, CO3JAHUM HOBBIX MaTepualoB (B 3aBUCUMOCTM OT BHJA OK 02
9KOJIOTHYECKOH, npo(ecCHOHANBbHONW  JICATENIBHOCTH), HOBBIX HCTOYHMKOB JHEPIrUu  (aJIbTEPHATUBHBIC OK 04
SHEPreTHYECKOU M| UCTOYHUKU HHepruu). [loHsATHE O HAy4YHBIX METOAAX IO3HAHMS BELIECTB M XUMHUYECKUX OK 07
nuuieBoil OezomacHocTy,| peakuuid. IlpencraBienus 00 0OOMIKMX HAy4YHBIX HPUHLMIAX HTPOMBILIIEHHOTO MOJIy4EHHUS
pa3BUTUU MEIMILMHBI, | BRKHEHIINX BELIECTB (Ha MpUMepax MPOU3BOJICTBA aMMHAaKa, CEPHON KUCIIOThI, METAHOJIA). IIK...
CO3aHUHU HOBBIX| XUMHUSI U 3/I0pOBbE 4YeEJIOBEKa: IpaBuia OE30MaCHOr0 MCHOJIb30BAaHUS JIEKapCTBEHHBIX
MaTEpPUAIOB MpernapaToB, OBITOBOW XMMHH B OBCEAHCBHON YKH3HU
Tema 8.3 Pemenue| Pemienue kelc-3aad Mo TeMaM: MHILEBBIE MPOIYKTHI, OCHOBBI PAlMOHAIBLHOTO THTAHUA, OK 01
NPaKTHKO- BAOKHEHIIME CTPOMUTEIbHBbIE U KOHCTPYKIMOHHBIE MAaTepHajbl, CEIbCKOXO3SIIICTBEHHOE OK 02
OPHEHTHPOBAHHBIX MIPOU3BOJICTBO, KpPacKu, CTEKJIO, KepaMUKa, MaTepHaibl JJIs 3JIEKTPOHUKHU, HaHOMAaTepuabl, OK 04
3a1a4 TEKCTUJIbHBIE BOJIOKHA, HMCTOYHUKU SHEPrHH, OpraHM4YeCKHMEe M MHHEpalbHble YIAO0OpEeHHs, 2 OK 07
JIEKapCTBEHHbIE U KOCMETHUYECKUE TIPerapaThl, ObITOBAsE XMMUS, MaT€pUAIIbl U3 HCKYCCTBEHHBIX
U CUHTETHYECKUX BOJIOKOH. IIK...
IIpomexyTounas arrecTanus no gucuumuinHe (MuddepeHupoOBaHHbIN 3a4eT)
Bcero 72
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3. YCJI0BUA PEAJIM3ALINAN INPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM TUCIUAILIVHBI

JIist peanu3anuy mporpaMMBbl TUCIHUILTAHEI JODKHBI OBITH MPEAYCMOTPEHBI
CJIEIyIOIINE CIIeHUaIbHbIE MOMENICHUS: YUeOHbI KaOMHET XUMUU W/WIKA y4yeOHOU
XUMUYECKOU JTa00paTopuHu.

OddexTuBHOCTh  TpenojaBaHus  00E00pa30BaTEIbHON  AUCIUTLIMHBI
«XWUMUS» 3aBUCHT OT HAaJH4YUsl COOTBETCTBYIOIIETO MaTepUaIbHO-TEXHHUECKOTO
OCHaIICHHsI. DTO OOBSICHICTCS OCOOCHHOCTSIMU JUCIMILIUHBI, B TIEPBYIO OUEPElb,
e€ OSKCIepPHMCHTAIBHBIM XapaKTepoM, IMUPOKHM CIIGKTPOM TPUMEHEHHUS U
NPaKTUYECKOW  3HAYMMOCTBIO. PekoMeHayemMoe  MarepHalbHO-TeXHHYECKOe
oOecrieueHne KaOWHETa XHMHUHU M XUMHYECKOH J1abopaTopuy BKIIIOYAET:
CICIMATU3UPOBAHHYI0O MeOelh © CHCTEMBl XpaHCHHs, TEXHUYCCKHUE U
DJIGKTPOHHBIE CpPEJCTBAa OOydYeHUS, JIEMOHCTPAIMOHHBIC Y4eOHO-HATIISATHBIC
nocoOusi, JEMOHCTPAIIMOHHOE O0OpyJOoBaHUE U MPHUOOPHI, J1adOpPaTOPHO-
TEXHOJIOTHYECKOe 000pyI0BaHUE, JAOOPATOPHYI0 XUMHUYECKYIO MOCYAY, MOJAEIH
(oObemMHBIE W TUIOCKHE), HaTypalibHble OOBEKTHl (KOJUICKUIUH, XUMHUYECKHUE

PEaKTHBBI), 000PYI0BaHHUE JTAOOPAHTCKOM.

CrnenuajJn3upoBaHHasi MeOesib M CHCTEMbI XpPaHEHUSs

1 | Cron nabGopaTOpHBIA I€MOHCTPAIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKHUM U TEPMOCTOHKHM
MTOKPBITUEM, PAKOBHUHOM, MOIBOJAKOM U OTBEIEHUEM BO/JIbl, CAHTEXHUKOMH,
ANIEKTPUYECKHMH PO3ETKAMM, aBTOMAaTaMU aBapHIMHOTO OTKIIIOYEHUS TOKA)

2 | Ctos nabopaTOpHBIN AEMOHCTPAIIMOHHBIA C HAJICTPOUKOM (C 3alIUTHBIM, XUMOCTOUKUM H
TEPMOCTOMKHUM MOKPBITHEM)

3 | CTon yueHHUECKUi 1TaOOPATOPHBIN, PETYIUPYEMBIH 10 BHICOTE (C 3aIIUTHBIM,
XUMOCTOHKUM H TEPMOCTOMKHM MOKPBITUEM, PAKOBHHOM, OOPTUKOM I10 HAPY>KHOMY
Kparo, MOJABOJAKON ¥ OTBEJICHHEM BOJIbI, M CAHTEXHHKO)/CTOJN YUCHUYECKUH,
peryaupyeMsblii 1o BeICOTE (TPUOOPETAETCS TOJILKO MPH HATMYUH CICIIHATBHOTO
71a00PATOPHOTO OCTPOBHOTO CTOJA) (10 KOIUYeCm8y 00y4arouuxcs)

4 | Ctyn yueHU4ecKul (no koauvecmsy o0yuarouuxcs)

5 | OrnerymuTens

6 | Hdocka kiaccHasi/PenbcoBast cucTeMa ¢ KIIaCCHOM U MHTEPAaKTUBHOMN JOCKOM
(mporpammHOe obecrieueHne, IPOeKTOp, KPEeTIeH!s] B KOMILIEKTE )/HHTePaKTUBHON
TaHeNbIo (MPOrpaMMHOE OOeCcTieueHUE B KOMILIEKTE)

Croa ¢ AumKamMu Ui XpaHeHus/TymM00ii (pabouee mecmo npenodasameris)

7
8 | Kpecno oducHoe (pabouee mecmo npenooasamens)
9 | docka npobOkoBasi/Jlocka MarHUTHO-MapKepHast

10 | Cucrema (ycTpoiCTBO) JUIsl 3aTEMHEHUS] OKOH

11 | IlIxad BHITSKHOM MaHOPAMHBIN
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12 | llkad st xpaHeHus: yaeOHBIX MOCOOHIA

13 | Anreuka yHuBepcanbHasl IJ1s OKa3aHUs IEPBON METUITMHCKON TTOMOIIN

TexHu4yeckue Cpeacrea

MuorodyHKIIHOHATIBHOE YCTPOICTBO/IPUHTED

WHTepakTHBHBIN MPOrpaMMHO-aNIIapaTHbIA KOMITIEKC MOOMIIBHBIN WM CTAIIMOHAPHBIN
(mporpaMmHOe o0ecriedeHne, MPoeKTop, KPeIIeHne B KOMIUIEKTe )/PenbcoBast cucrema ¢
KJIACCHOW U MHTEPAKTUBHOU JOCKOH (MMporpaMMHOE obecrieueHne, mpoeKTop, KperieHne
B KOMIUIEKTE )/ MHTEPAaKTUBHON NaHEJbI0 (TpOrpaMMHOE 00eCTieYeHHEe B KOMILJICKTE)

[epconanbHbIi KOMIBIOTEDP C epudepueri/HoyTOyK (JTUIEH3MOHHOE TPOTPAMMHOE
obecrieyeHne, 00pa3oBaTEIbHBIN KOHTEHT M CHCTEMa 3aIlIUTHI OT BPEIOHOCHOM
nH(popmalnuy, IporpaMmMHoe odecrieuenue i uuppoBoii 1adbopaTopu, ¢
BO3MO>KHOCTBIO OHJIAH-OTIPOCa)

DJIEKTPOHHBIE CPEICTBA 00YYeHHUsI

DnexTpoHHbIe cpencTBa oOyueHusi/IuTepakTuBHbIe OCOOM/OHIaliH-KYpCHI (10
pazoenam pabouei npocpammol)

,}IeMOHCTpaHI/IOHHbIe y‘leﬁHO-HaFJ'lﬂ}IHLIe nmocoous

CroBapu, CIpaBOYHUKH, SHIUKIONCTHS (10 XUMUYECKUM HAYKAM)

Kowmrmrexr IMOPTPETOB BCIIMKNX XUMHWKOB

TTocoOust HATISATHON PKCIIO3UIINA

AlwN|F

ITepuonnueckas cucreMa xuMmudeckux anemeHToB J[.M. Menneneesa

Crnenuaan3upoBaHHas Me0eJIb M CHCTEMbI XPaHEHHs /151 XUMHUYeCKOoi J1adopaTopuu

1

JlaGopaTopHBIi OCTPOBHOM CTOJI (JIBYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKUM MOKPBITUEM, HA/ICTOJIHEM, C MIOJICBETKOM U ANEKTPUUECKUMH PO3ETKaMH,
TTOJIBOJIKOM M OTBEJICHUEM BOJIbI, U CAHTEXHUKOM)

Ctyn n1abopaToOpHBINA, PETYIUPYEMBIH TI0 BBICOTE

Crton mabopaTopHBIA 1EMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTOMKHM M TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOM, MOJIBOJIKOM U OTBEICHUEM BO/Ibl, CAHTEXHUKOM,
AIIEKTPUYECKHUMH PO3ETKAMH, aBTOMAaTaMU aBapUIHOTO OTKIIIOYEHUS TOKa)

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

Crou ¢ simuKamMu sl XpaHeHUs/TyMO00i

[ep}

Kpecno oducHoe

\l

OrserymuTenb

JlemoHcTpaumoHHOe 000py10BaHUE M PUOOPHI IJIs1 KAOUHeTA M JIadopaToOpun

Becnl anekrponnsie ¢ USB-nepexoqHukom

CTOJIMK OIBEMHBIHN

Lentpudyra nemoHCTpamoHHas

[IITaTuB IEMOHCTPAIMOHHBII

ArmapaT JJI1 IPOBCACHUA XUMHUYCCKUX peaKHI/Iﬁ

Annapar Kunna

OBIMOMETP

I"openka yHHBepcalibHas

OO |NOOTA|WIN|F-

[TpuGop a1 UITIOCTPALIUH 3aBUCUMOCTH CKOPOCTH XMMUYECKHUX PeakIUii OT yCI0BUN
OKPYKaIOILEN Cpeibl

10 | HaGop ist 57eKTposan3a IeMOHCTPAIIMOHHBIN

11 | ITpuGop A1 ONBITOB 110 XMMUHU C IEKTPHUUECKUM TOKOM (J1a00paTOPHBIN)

12 HpI/I60p JJIL OKUCIICHUS CITUPTA HaZl MCIHBIM KAaTAJIM34TOPOM

13 | ITpuGop 11 moTy4eHUS TaTOUI0ATKAaHOB AEMOHCTPAITMOHHBIIN

14 | TIpuOop a5 mosyyeHust paCTBOPUMBIX BEIIECTB B TBEPJIOM BUJIE

15 | YcraHoBKa 151 GUIBTPOBAHUS O] BAKYYMOM

16 | ITpuGop ans onpeseneHns cocTaBa Bo3Iyxa
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17

["a30anann3aTop KMUCI0pPOIa U TOKCHYHBIX T'a30B ¢ HM(POBOI MHAMKALIMEH MOKa3aTesel

18

[Tpubop Ass WITIOCTPALIMK 3aKOHA COXPAHEHUsI MACChI BELIECTB

19

YcranoBka Jjist TMCPCTOHKU BCIICCTB

20

bapomerp-anepons

21

Habop a5 u3yueHus: BOAOPOJHON SHEPTETUKU

pH-metpsl (Qononnumenvhoe sapuamusnoe ob6opyodosanue)

JlaGopaTopHO-TeXHOJOrHYecKOe 000py10BaHNe 15l KAaGUHeTa U JIaGopaTopuu

[TpuGop my1st mosTydeHns raJlouJ0AITKAHOB U CJI0KHBIX 23QHUPOB J1a00PaTOPHBII

Konbonarpesarenb

DIEeKTPOTUIUTKA

bans komOuHupoBaHHas 1abopaTopHas

Becrhr JJI ChIITYYHUX MAaTCpUaAJIOB

[Tpubop 1u1st mosryueHus razon

CrninpToBKa JlabopaTopHast

MaraurtHas Memanka

OO |IN|O OB WIN| -

Muxkpockon nudpoBoi ¢ pyKOBOJICTBOM I0JIb30BATENS ¥ IOCOOMEM ISl ydallluXcst

[EY
o

HaGop mst yncTky onTuku

-
[N

HaGop mocynb! a1t peakTUBOB

[EY
N

Habop mocynb1 u mpuHaIeKHOCTEH 1711 pab0ThI ¢ MAJTBIMU KOJTMYECTBAMH BEIIECTB

[EY
w

Habop npunammexxHocTel A MOHTa)xa NpoCcTeHINX NpuOOpoB MO XUMHUU

[EEN
N

Habop nocyibl ¥ npuHaIeKHOCTEN U3 mponuiieHa (MUKpPOJIadopaToOpHsi)

JlabopaTopHasi xumuyeckasi nocy/aa JJjisi KabuHeTa u J1adopaTopuu

KomrmuiekT ko0 1eMOHCTpaliMOHHBIX

Ha6op nmpobok pe3mHOBBIX

ITepexon CTEKIIHHBIN

[Tpo6upka Bropiia

[TpoOupka nByXKOICHHAS

CoenMHNUTENb CTEKIITHHEBIN

3akM BUHTOBOM

3axxum Mopa

OO NOOIR|IWIN| -

HInadar cCHIIMKOHOBEIN

=
o

KomrekT cTeksissHHOM nocy/pl Ha nuiMdax 1eMOHCTPAIMOHHbII

-
-

Jlozupyroniee ycTpoicTBO (MEXaHUYECKOE)

=
N

KomrmuiekT uznenuii u3 kepamuku, dapdopa u dasHca

=
w

KommuiekT noxex hapdopoBsix

H
o~

Komriext MCPHBIX K0JIO Majioro oobemMa

=
(@)

Kowmrnekt MepHbIX K010

=
(@]

Komriext MCPHBIX HUJIIMHAPOB IJIACTUKOBBIX

-
\‘

Komriext MCPHBIX MUJIMHAPOB CTCKJIIHHBIX

=
oo

Komriext BOPOHOK CTCKJIIHHBIX

=
O

KommiekT numeTox

N
o

KoMIIIeKT cTakaHOB IIJIAaCTUKOBBIX/CTECKITHHBIX

N
[

KoMmiekT cTakaHOB XUMHYSCKUX MCPHBIX

N
N

KoMmiekT cTakaHUnKOB JUIA B3BCIIIMBAHUA

N
w

Kommuekr CTYIIOK C IIECTUKAMU

N
~

Habop mmareneit

N
ol

HaGop nunueros

N
(o3}

Ha6op gamek Iletpu

N
Ry

TpyOka creknsiHHAs

N
(e}

OKcukaTop

27



29 | Yama xpucTaumM3anuoHHas

30 | Iumisl TUreNnbHbIE

31 | Bropetka

32 | Ilpobupka

33 | baHka 1moj| peaKTUBHI MOJIMATUIICHOBAS

34 | banka 1moj peakTUBbI CTEKIISIHHAS U3 TEMHOTO CTEKJIA C IPUTEPTON MPOOKO

35 | Habop CKIISIHOK JUTsl pAaCTBOPOB PEaKTHBOB

36 | [Taslouka crexiisiHHAA

37 | lratuB amst mpoOHpPOK

38 | KoMImiekT cpeacTB Uik MHAMBUIYAIbHOM 3aIIUThHI

39 | KoMmiekT TepMoMeTpoB

40 | CymmipHast TaHeNb JUIsl TOCYIbI

41 | ®unbTpoBasibHAg OymMara/puiIbTpbel OyMaxHbIE (00NOIHUMENbHOE 8APUAMUBHOE
0bopyodosatue)

Mopenu (00beMHBIE U IVIOCKHE), HATYPaJbHbIe 00beKThI (KOUIEKIUH, XUMUYeCKHe
peaKkTHUBbI) J1Jisl Ka0MHeTa U JJAa00paTOpuH

KoMIuiekT Moennei KpuCcTallIMyeCKuX pereTok

Mogenb MoJeKyIbl Oenka

HaGop mist MmogenupoBaHusi CTPOCHUSI HEOPTAaHNMYECKUX BEIIECTB

HaGop mst MogenupoBaHust CTPOCHHSI OPTaHUYECKUX BEIECTB

HaGop 11 MoenupoBaHusl CTPOSHHS aTOMOB U MOJIEKYII

HaGop 11 MoienupoBaHysl 3IEKTPOHHOIO CTPOEHUS] aTOMOB

KomiuiekT xoyuieknuit

OINO|OT DWW IN -

KomiiexT XuMmdaecknx PCAKTHBOB

ObOopynoBanue Ja00pPaAHTCKOI Ka0MHETa XMMUM

CTon ¢ simmKaMu JUTsl XpaHEHUs/ TYMOOM

Kpecno oducHoe

Cton 1abopaToOpHBIA MOCYHBIH

CYI_HI/IJ'IBHaH IMaHCJIb JJIA IOCYAbI

[lxad s xpaneHUs: yueOHBIX TOCOOMIA

Hlkad 11 XpaHeHHs XUMHYECKUX PEaKTHBOB

[xad ans xpaneHus: 1a60paTOPHON OCYABI/ TIPUOOPOB

[Ixad BBITSHKHOMN

OO NOOTIBAIWIN| -

JlaGopaHTCKHiT CTOJ

=
o

Ctyn 1a0opaTOpPHBI, pEryIupyeMbIil 10 BHICOTE

-
-

SHGKTpI/I‘IeCKI/Iﬁ AKBAIUCTUILIIATOP

=
N

Hlkad cymmnbHbIN

=
w

Pe3uHoBBIC IICPYATKH

H
o~

KomrmekT epiieit st MbIThs J1a0OpaTOPHON MOCY/IbI

HNudpopmanuonHoe odecredyeHHe peau3aluy MporpaMmmal

Jns  peanuzammM  TPOTPAMMBI  JUCIUIUIMHBI  OMOMMOTEYHBIH  (POHT
oOpa3oBaTeIbHOM OpraHW3alliid JODKEH HMETh TMEYaTHBbIC H/WIH JIICKTPOHHBIC
y4eOHUKH W pa3padOTaHHBIE B KOMIUIEKTE C HUMH YydeOHbIE TocoOust (mpu
HaJW4uu), JOMYIICHHbIE K HMCIOJIb30BAHUIO MPU pealu3alu 00pa3oBaTEIbHBIX
MporpamMM cpeaHero nmpodecCuoHaJIbHOIO 00pa3oBaHHUs, pealu3yeMbiX Ha 0asze
OCHOBHOT0 00111eT0 00pa30BaHusI.
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[Ipu peanuzanuu OporpaMMbl JUCHUIUIMHBI BO3MOKHO HCIIOJIb30BaHUE
ANIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIICHHBIX K HCIOJb30BAHUIO MPU
peanuzaiuu o0pa3oBaTEIbHBIX MPOrPAMM CPEAHEr0 OOIIEro 0Opa3oBaHUs .

OcHOBHBIC HCTOYHUKH

1. Pymsutuc, I'. E. Xwumus. bazoBblii ypoBeHb : y4yeOHUK Ui

oOpa3oBaTelbHBIX OpraHu3alUi, pean3yloluX o00pa3zoBaTeIbHbIE
nporpaMMmbl  cpeaHero mnpodeccuonansHoro oo6paszosanust / I'. E.

Pynsutuc, ®@. I'. ®enbaman. — 2-e usf., crep. - Mocksa : [Ipocserienue,
2025. - 337 c.

HOHOJ’IHHTGJ’ILHLIC HCTOYHHUKH

1. Andunorenora, 1. B. Xumus: y4yeOHUK W MPAKTUKYM JUJIsl CPEIHETO
npodeccuonanbHoro oopaszosanus / M. B. Andunorenora, A. B. baGkos, B. A.
[TonkoB. — 2-¢ u3n., ucnp. u aomn. — Mocksa: U3narensctBo FOpaiit, 2022, —
291 c.

2. Huxonbckuit, A. b. Xumusa: yd4eOHUK W TIPAKTUKYM JUIS CPEIHETO
npodeccruonanpHoro oopazoBanusi / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢
u31., nepepad. u qon. — Mocksa: U3natensctBo FOpaiit, 2022. — 507 c.
3. Xumusi: y9eOHHK JUIsl CpeaHero mpodeccuoHaabHoro oopazosanus / FO.
A. Jlebenes, I'. H. daneeB, A. M. T'ony6eB, B. H. Illanoman; mox oOmiei
penakmuent . H. daneeBa. — 2-e wusn., mepepad. u gon. — Mocksa:
MzparenbcTBO FOpaiit, 2022. — 431 c.
4. Mertoanueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko,
B.U. Tepenuna, A. A. JlpoznoBa u ap. «Xumus. YTIyOJeHHBIH ypoBeHb». 10
kmacc / B. B. Epemun, A.A. [po3no, N.B. Epemuna, B. U. MaxonuHna,
O. 1O. Cumonoga, 2.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : um.

5. Xumwus. 10-11 xnaccel. ba3oBsiii ypoerb. IOV Yuebuuk AO

"UznatenscTBO [IpocBemenue" 2022

HNuTepHeT-pecypcebl

1. hvsh.ru — XXypran «XuMus B mkoJiey.

2. https://postnauka.ru/themes/chemistry — nexnum mo xumuum Ha caiite
[Toctrayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4Ho-momymnsipabIii TTPOEKT «DJIEMEHTHl OONBIION Hayku» ((u3uka, XuUMus,
MaTreMaTHKa, acTpOHOMUS, HayKH O XU3HU, Hayku o 3emue). HoBoctu Haykw,
KHUTH, HAYYHO-TIOITYJISIPHBIEC CTAThU, JIEKUWH, SHIUKJIONEAUU.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Cailt HayuHo-nionysisipHoro xypHana «llotenuuan». XKypuan uznaércs ¢ 2005 r.,
¢ 2011 r. — paznen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CailT Hay4YHO-TIONYJISIPHOTO JKypHaja «Xumus W XKu3Hb». JXypHam wuzmaércs
c 1965 .

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

29


https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/

OtkpbiTass 2yeKTpoHHass OubnuoTeka xumuueckoro mnoptana «Chemnety,

CONECPKUT yueOHble U WHGOPMAIMOHHBIE MaTepuaibl ISl IIKOJBHUKOB U

yuurtened. B Heill MOKHO HalTH y4yeOHUKH MO OO0IIEe M HEOPraHMYECKOW XUMUH,

OpPraHUYeCKOM XUMHH, MYJIbTUMEIUAMATEPUANIBI, a TaKXKE 3aJadyd XUMHUYECKUX

OJIUMMHAJ] C PEIICHUSMHU, 3a/1a41 BCTYUTEIHHBIX SK3aMEHOB JJIs1 aOUTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmanimonnsie matepuanbl 00 oiuMnuagax: MOCKOBCKOM TOPOJCKOH,

Bceepoccuiickon, Menneneesckoii, Mexaynapoguou. Ilpusenensl 3amaun

TEOPETUYECKUX M SKCIEPUMEHTAIBHBIX TYPOB, MOJPOOHBIC PEIICHUS, CIUCKH U

doTorpadun nodenuTeneu.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cuctema JUCTAaHIIMOHHOTO OOY4YEHMSs, HaIpaBJieHHass B TIEPBYIO OdYepeab Ha

MOJATOTOBKY K OJIUMIIMA/IaM BCEX YPOBHEW — OT IIKOJBHBIX A0 MexTyHapOoaHOM.

CalliT colepKUT OTPOMHOE KOJIMYECTBO 3ajay, CrPYNIUPOBAHHBIX KAK MO TEMaM,

Tak W 1o onumnuaaaM. [lo BCeM OCHOBHBIM pazjienaM XUMHHU MPUBEIEH

TEOPETHYECCKUM MaTepHrall U pa300paHbl PEIIEHUs TUIIOBBIX 3a/1ad.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo wnaHoTexHoyorusiM. OCHOBHas I1I€JIb — pa3BUTHE OOpa3OBaHUS B

o0JlacTU  HAHOTEXHOJOTMH W  TOJATOTOBKA K  HWHTEPHET-OJIMMIIAANE  TIO

HAHOTEXHOJIOTHSM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHas uHpOpMalusg 0 XUMUYECKUX BJIEMEHTaX U MX CBOMCTBAxX

(Ha aHTJIMIICKOM SI3BIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKosA3bIYHBIN CalT O CBOMCTBAX XUMUUYECKUX DJIEMEHTOB.

11.  http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii calT OHJIaH-0Opa3OBaHUsSA, COJEPKUT MHOTO HHTEPECHBIX

oOpa3oBaTeIbHBIX KYpPCOB U BHUICOJICKIIUN IS UIKOJIBHUKOB, CTYJIEHTOB H

yuurener. ECTh HECKOJIBKO KYpPCOB 10 XUMUH.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiir Chemical Abstract Service — camplii aBTOPUTETHBIM B MHUPE XUMHH

WH(OPMAITMOHHBIA HHTEPHET-pECypc (CAlT TIATHBIN).

13.  http://www.organic-chemistry.org/

[TopTan o opraHM4ecKO XMMHUU Ha aHTJIUMCKOM SI3BIKE.

14.  http://www.xumuk.ru

CaiiT 0 XUMHUU: KIAaCCHYECKUE YYCOHWKH, CIPABOYHUKH, DHIIMKIONEIUHU, MOUCK

OPraHUYEeCKUX U HEOPTAHUUYECKUX PEAKIUM, COCTABIICHUE YPABHEHUN pPEaKIIUU.
http://orgchemlab.com/ Caiit, TNOCBAMEHHBIA MpaKTUYECKOW padboTe B

nabopaTopuu
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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/iealt ACTHTLIIIE
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
IIK' ...

"TIK ykaswiBatotcst B cootBercTBHE ¢ PT'OC CIIO peanusyeMoii mpodeccu/CrienuanbHOCTH.

31



	по специальности СПО
	1. ОБЩАЯ ХАРАКТЕРИСТИКА РАБОЧЕЙ ПРОГРАММЫ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ «ХИМИЯ»
	2. СТРУКТУРА И СОДЕРЖАНИЕ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ «ХИМИЯ»
	3. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ
	http://orgchemlab.com/ Сайт, посвящённый практической работе в лаборатории
	4. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ

