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1. OBIIASI XAPAKTEPUCTHUKA PABOYEW ITIPOTPAMMBI
OBIIEOBPA3BOBATEJIbBHOM JUCHMIIJIMHBI OJ 12 XHUMMHA
1.1. MecTo IMCUMIUTMHBI B CTPYKTYype o0pa3oBaTenbHou mporpammel CI1O

Oo6meobpazoBatenpHas gucimmmHa OJ 12 «Xumus» — sBiIsgercs
00s3aTebHOM  4YacThi0  OOIIE00pa30BaTENbHOTO  IMKJIa  00pa3oBaTeNbHOM
nporpammbl B cootBeTcTBUM ¢ ®I'OC CIIO o xumum.

[IpuknagHoii MoOIynb BKIOYaeT pazgen & «Xumus B ObITY H
MIPOU3BOJICTBEHHOM JIESTEJIBHOCTA YEJIIOBEKa», KOTOPBIA peanusyercs s
npodeccun CITO 35.01.27 MacTep cenbCKOX035HCTBEHHOT'O MMPOU3BO;ICTBA

MeTonoM pelieHus KeHCoB, CBA3aHHBIX C HKOJIOTHYECKOI 0€301MacHOCThIO U
OIICHKOW  IOCHEJACTBHM  OBITOBOM M  MPOU3BOJACTBEHHOM  JICSITEIBLHOCTH,
COOTBETCTBYIOIIEH oOTpaciasiM Oyayuied npopecCHOHAIbHOW  IESITeIbHOCTH
0OyJaroImmxcs.

1.2. lleqiu ¥ mu1aHMpyeMble pe3y/ibTaThl 0CBOCHUSI Y4eOHOI0 npeaMera

1.2.1. Hean u 3axaum 0011e00pa3oBaTeJIbHON AU CIHMIIINHBI

Copmepkanue IporpaMMbl 00IIeo0pa3oBaTeJbHOH aucHumanusl OJ] 12
«XUMHUSDH HAMPaBJICHO HA IOCTUXKEHUE CIICTYIONMINX IeJIe:

= dbopMHpOBaHUE CHUCTEMbl XUMHUYECKHX 3HAHMM Kak Ba)KHEHIIEH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOM KApTUHBI MHUpA, B OCHOBE KOTOPOW JIEXkKaT
KJIFOUEBbIe TOHATHUS, (yHIAMEHTAJIbHBIE 3aKOHBI U TEOPUM XWUMHHU, OCBOCHHE
S3bIKa HAyKH, YCBOGHHME W TOHUMAHUE CYIIHOCTH JOCTYMHBIX O0O0OIIEeHUN
MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMIICHUE C HCTOPUEH HMX pPa3BUTUA U
CTAHOBJICHUS;

— dbopMupoBaHUE W pPa3BUTHE MPEJACTABICHUI O HAy4YHBIX METOJax
MO3HAHUSL BEUIECTB M XMUMHUYECKUX PEaKIMii, HEOOXOIUMBIX MJii MPUOOPETCHUS
YMEHHUM OPUEHTUPOBATHCS B MHUPE BEHISCTB U XUMHUUYECKUX SIBIICHUM, UMEIOIINX
MECTO B IPUPOJE, B IPAKTUYECKON ¥ OBCEIHEBHON KU3HU;

= pa3BUTHE YMEHUH W CHOCOOOB JCSATENBHOCTU, CBSI3AHHBIX C
HAOMIOZICHUEM U OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOII0JCHUEM
mpaBuiI 0€30MaCHOTO 0OpaIEHUs C BEIIECTBAMU.

3agaum 001eo0pa3oBaTebHON TUCHUIIUHDI

1)  chopmupoBaTh MMOHUMAaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS
XUMHUUYECKUX TPOLIECCOB U SBICHUN B OKPYXKAIOIIEH cpele, a TakKe MX CBS3b C
LEJTOCTHOM HAyYHOW KapTUHOM MUpa U APYTMMH €CTECTBEHHBIMU HAYKaMH;

2)  pa3BUTh YMEHHSA COCTaBIATH (OPMYJIBI  HEOPraHUYECKHX U
OpraHUYECKUX BEIIECTB, YPABHECHUS] XUMHUUYECKUX PEAKIHNM, OOBSICHATh UX CMBICI,
HHTEPIIPETUPOBATH PE3YJIbTaThl XUMUUECKUX IKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKA TMPOBEICHUS TMPOCTEUIINX XUMHUYECKUX
HKCIIEPUMEHTATILHBIX HCCIICIOBAHUN C COONIOJIEHUEM TMpaBuUil 0€30MacHOTO
oOpaleHus ¢ BEIecTBaMu 1 JIabOpaTOpHBIM 000PYI0BAaHUEM;

4)  pa3BUTh yMEHHS HAXOAWUTh, aAHAJIW3UPOBATH W  HCIIOJIH30BATh
uHOpPMAITMI0O XUMHYECKOTO XapakTepa W3 pPa3IudHbIX HH()OPMAIMOHHBIX
WCTOYHUKOB, BKJIIOUAsl yUeOHYIO JIUTEPATypy, HAYUHBIC My OIMKAIMA U MHTEPHET-

pecypcHl,



5)  cdopmupoBaTh yMEHHS TPOTHO3UPOBATH IOCICACTBUS  CBOCH
NEATETPHOCTH W XUMHUYECKHX MPHUPOIHBIX, OBITOBBIX W IPOU3BOJACTBEHHBIX
MPOIIECCOB, YUUTHIBASI BOBMOKHBIE KOJIOTMYECKHUE U COLIMAIIbHBIE BO3/ICHCTBUS;

6) chopmmpoBaTh NMOHMMAaHWE 3HAYMMOCTH JOCTHIKCHHH XUMHYECCKOU
HAyKd W TEXHOJIOTWHA ISl Pa3BHTHs COIMAIBHOM W MPOU3BOJCTBEHHOW cdep ¢
yMEHUEM TTPUBOJIUTH MPUMEPHI UX IPUMEHEHUS B PA3IUIHBIX cPepax KU3HU.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHSI 001Ie00pa30BaTENbHOI
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Ocoboe 3HaueHuEe 001e00pa3oBaTe/bHAsT JUCUMILNINHA «XUMUD UMEET
npu popmuposanuu 1 pazsutur OK 01; OK 02; OK 04; OK 07u I1K 1,1, [1K 1,2,
npeacraBieHHbX B akryanuzupoBaHHbIX PI'OC CIIO no mpodeccun CIIO
35.01.27 Macrep CEILCKOXO035ICTBEHHOTO MIPOU3BOJICTBA



Koa
HAHMEHOBaHMHE
bopmupyembIx
KOMIIeTeHII Ui

IInanupyemMble pe3yibTaThbl OCBOEHHS Y4eOHOI0 MpeaMeTa

JAucuunimHapHbie

OK 01. Beibupats
CIOCOOBI PeICHUs
3a1a4
npodeccHnoHATEHOM
JeSTEITbHOCTH
NPUMEHUTEIHHO K
pa3InYHBIM
KOHTEKCTaM

Oo0mmue
JInuHOCTHBIE pe3yabTaThl [0JKHBI OTPaXkaTb B
YacTu:
TPYAOBOI0 BOCHMTAHMS:
— TOTOBHOCTH K  TpPYyAYy, OCO3HaHHWE IIECHHOCTH
MacTepcTBa, TPYI0JII00HE;
— TOTOBHOCTH K aKTUBHOU JCATCIIBHOCTHU

TEXHOJIOTMYECKOM M COLMAIbHONM HaNpaBICHHOCTH,
CMOCOOHOCTh ~ MHHMIIMUPOBATh,  IUIAHUPOBATh |
CaMOCTOATENIbHO BBINOJHATh TAKYIO AESATEIbHOCTD;
UHTEpEC K pa3luyHbIM chepam mpodeccHOHATHHON
NeSITENIbHOCTH.

MeTanpeaMeTHbIe pe3yJbTAThI J0JKHbI 0TPAXKATH:

OsBJaanenue

YHHUBepCaJIbHbIMU y4eOHBIMH

NMo3HABATEJIbHBIMHU JAeHCTBUAMM:
a) 0a30BbIe JJOTHYECKHUE JIeHCTBHS:

CaMOCTOSITENILHO (POPMYIIMPOBATH U aKTyaIU3UPOBATh
po0JIeMy, pacCCMaTPHUBATh €€ BCECTOPOHHE;
yCTAHABJIMBAaTh  CYIIECTBCHHBIH  TPU3HAK WU
OCHOBaHUA JJISL CpaBHeHI/Iﬂ, KJ'IaCCI/ICbI/IKaHI/II/I 158
00001IEeHHS;

OTIPENIENIATh Lean JIEeATEILHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTUKCHHUS,
BBISIBJIATh  3aKOHOMEPHOCTH ¥ TPOTUBOpEYHS B
paCCManI/IBaeMBIX SABJICHUSAX,

BHOCHUTH KOppeKTI/IBBI B JCATCIIBHOCTHb, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OI[CHUBATH PHUCKH
MTOCIIEACTBHH JIEATEIIHEHOCTH.

3aJaBaTb

0) 0a3oBbIe HCCIeA0BATENbCKHUE € CTBUS:

JAucuMmiimHapHblie pe3yJbTAaThl J0JKHbI OTPAKATH:

IIP6 01. chopMHpOBAaHHOCTH MPEACTABICHUI: O XUMHYECKON
COCTABJISIFOLIEH €CTeCTBEHHOHAYYHOM KapTUHBI MHpa, POJIHU
XUMHUH B TIO3HAHWW SIBJICHUH MPUPOABI, B (POPMUPOBAHUU
MBILIUICHUS ¥ KYJIbTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHON
IPaMOTHOCTH, HEOOXOJIUMOW IS PEHICHUS MPaKTHICCKUX
3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeIe;

IIP6 02. BrageHue CUCTEMOM XHUMHWYECKMX 3HAHMM, KOTOpas
BKJIFOYAET:  OCHOBOIOJIATAIOIINE  TOHATUS  (XMMUYECKUU
SJIEMEHT, aTOM, OJJIEKTpOHHass 000j0Yka aroma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIIM ATOMOB, MOH, MOJIEKYJa, BaJICHTHOCT,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJIIPHBIA 00BEM, yTIepOIHbII
ckener, GYyHKIMOHANbHAS TpyMNa, paaukal, H30Mepus,
W30MEpbI, TOMOJIOTUYECKHI PsJl, TOMOJIOTH, YTJIIEBOJOPO/IbI,
KHUCTIOPOJI- M a30TCOJEpIKAIMe COCTUHEHUS, OUOIOTUYECKU
aKTUBHBIC BelIecTBa (YIJIEBOIBI, JKHUPBI, OEIKH), MOHOMEp,
MOJUMEpP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCTMHECHUS, KPUCTAITMYECKAsT PEIIeTKa, TUIIBI XUMHYECKHUX
peakiuit (OKMCIHUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJOTEPMHUUYECKHE, pEaKIMd HOHHOTO OOMeHa), pacTBOD,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS
JTUCCOIMAITNSA,  OKHCIWTEIh, BOCCTAHOBUTEIh, CKOPOCTH
XUMUYECKOM pPEaKLUU, XUMHUYECKOE PAaBHOBECHE), TEOPUH HU
3aKOHBI (TEOpPHST XUMHUYECKOTO CTPOCHHUS OPTraHHYECKHUX
BemectB  A.M. bBymiepoBa, Teopus 3IIEKTPOJIUTUYECKOU
qyccounanuu, nepuoanueckuid 3akon .M. Menaeneena, 3akoH
COXpaHEHHUs MAacChl), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK




BJIQJICTh HABBIKAMH Y4eOHO-MCCIIEIOBATEIbCKOW U
MPOCKTHOW JEATCIbHOCTH, HAaBBIKAMHU pa3peIICHHsI
pooem;

BBIABJIISAATH MMPUIUHHO-CIICACTBCHHBIC CBA3U u
AKTYAJIM3UPOBATh 3a/ady, BBIABUIdaTb THUIIOTC3Yy €€
peLICHUs, HAXOAUTh apryMEHThI IS J0Ka3aTeIbCTBA
CBOUX yTBep)K[[eHI/II;'I, 3a1aBaThb napamMeTphbl n
KPUTEPUH PELICHUS;

aHAJIM3UPOBATh MMOJyUYCHHBIC B XOJI€ PELICHHUS 33a4uH
PE3YJIbTATHI, KPUTHYCCKHA OLCHUBATH nux
JOCTOBEPHOCTD, IIPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

YMETh TICPCHOCHUTL 3HAHWA B IIO3HABATCIIbBHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEICSTEIIbHOCTH.

XUMHH, (PAKTOJOTUYECKHE CBEICHHUS O CBOMICTBaX, COCTaBe,
MOJIy4CHUH U 0O€30IacHOM  HCIIOJIb30BAHMU — BaKHEHIIMX
HEOPraHUYECKUX M OPraHMYeCKUX BEIIeCTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

ITP6 03. chopMHUpPOBAaHHOCTH YMEHHH BBISBIISTH XapaKTEPHBIC
MPU3HAKA W B3aUMOCBS3b H3YUYEHHBIX IOHATHUNA, MPUMEHSTH
COOTBETCTBYIOIIME TIOHATHUS MPU OINHUCAHUM CTPOCHUS U
CBOMCTB HEOPraHMYECKMX M OPraHMYeCKHX BEIIECTB M HX
NIPEBPAILCHH; BBISBIATh B3aMMOCBSI3b XMMUYECKUX 3HAHHUM C
MOHATUSMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

IIP6 04. chopMUPOBAaHHOCTH yMEHHI  HCIOJIB30BaTh
HAaMMEHOBAHMS XHUMHUYECKHX COEAMHEHUH MEXIYHapOIHOIO
COK03a TEOPETUYECKOM M NPUKIAJTHOM XUMUU U TPUBUAJIBHBIC
HA3BaHUS BAKHEHIIMX BEIECTB (ITUJICH, alleTHJICH, TJIUIEPHUH,
dbenon, dopmanbaerua, YKCyCHass KUCIOTA, TIUIUH, YTrapHBIA
ra3, yrJieKuciblid ra3, aMMHakK, ramieHasi U3BECTb, HeralieHas
W3BECTh, MHUTHhEBas COJA W JPYTHUX), COCTABIATH (HOPMYJIBI
HEOPraHWYECKUX M OpPraHWYeCKHX BEIIECTB, YpaBHEHUS
XUMUYECKUX PEaKIMid, OOBSICHATH WX CMBICI; IOJITBEPKIATh
XapaKTepHbIE XUMUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMHU HKCIIEPUMEHTAMH M 3aMUCIMU YpPaBHEHUM
XUMHUYECKUX PEAKIUH;

nP6 05. chopMupoBaHHOCTP YMEHHMH  YCTaHABIWBATH
MIPUHAJIEKHOCTD M3YYEHHBIX HEOPraHUYECKHUX u
OpPTraHWYECKUX BEIIECTB K OINPECICHHBIM KJaccaMm U TPyIIaM
COCIMHEHUH, XapaKkTepU30BaTb HX COCTaB U Ba)KHEWIIUE
CBOMWCTBA; OIPEIEIIATh BUJIBI XHMHYECKUX CBSI3EH
(KoBaJIeHTHAsl, MOHHAs, METaJUIMYEeCKasi, BOJOPOIHAS), THIIBI
KPUCTAJUTMYECKUX  PEIIETOK BEMIECTB; KIACCU(PHUITUPOBATH
XUMUYECKUE PEAKIINH;

ITP6 07. chopMHUPOBAHHOCTH YMEHHI MPOBOAWTH PACUETHI 1O
XUMHUYECKUM (popMysaM U ypaBHEHUSIM XMMHYECKHUX PEaKIIHii ¢
HCIOJIb30BaHUEM (PU3NYECKUX BEJIUYUH, XapaKTePU3YIOIINX
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BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBL: Macchl, oOOBeMa
(HOpMaJIbHbIE ~ YCJIOBHSI) Ta30B, KOJMYECTBA  BELIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUSA JUISl MIPUHATHS
peH_ICHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX CUTYAlIUAX, CBA3AHHLIX C
BEILIECTBAMU U X IIPUMEHEHHUEM.

OK 02. Hcnonb3oBaTh
COBpPEMECHHBIC
CpezacTBa MOUCKa,
aHan3a u
HWHTEPIIPETAIIH
nHpopManuu u
nH()OPMAIMOHHBIC
TEXHOJIOTUH IS
BBITIOJTHEHHUS 32124
npodeccnoHanbHOM
JeSTEITbHOCTH

JINYHOCTHBIE pe3yJdbTaThbl

AOJIKHBI 0Tpa*kaTb B

yacTu:
IHMEHHOCTU HAYYHOI'O IIO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHOM MPAaKTHUKU, OCHOBAaHHOTO Ha
Manore KyJibTyp, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUPE;
COBEpPUICHCTBOBAHHE  A3BIKOBOM W  YHMTATEIbCKOU
KYJIbTYpbl KakK CpEICTBa B3aWMOJEUCTBUS MEXKIY
JIFOABMU U TO3HAHUS MUPA.

MeTanpeaMeTHbIe pe3yJIbTAThI J0JKHbI 0TPAXKATH:

OsBJaanenue

YHHUBepCaJIbHbIMU y4eOHBIMH

NMO3HABATEJIbHBIMU JACHCTBUAMM:
B) padoTa ¢ nunopmaumeii:

BJIAACTh HABBIKAMH TIOJYYCHUSA I/IH(bOpMaIII/II/I nu3
HUCTOYHUKOB  pa3HbIX  THIOB, CaMOCTOSATEIHHO
OCYIIECTBIISATh IOUCK, aHAIW3, CHUCTEMATH3AIMI0 W
WHTEpIpeTani0 WHOOPMAIIUU Pa3INYHBIX BHIOB U
dhopm mpecTaBIeHNUs,

CO3/1aBaTh TEKCTHl B Pa3lMYHBIX (hopMaTax C y4yeToM
Ha3HaueHUs WHGOPMAIMU W IEJIEBOW ayIUuTOPHH,

BbIOMpas ONTUMalbHYIO0 (GOpMYy NpPEICTaBICHUS H
BU3yaJIU3aluy;
OLICHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTD

nHpopManuu, €€ COOTBETCTBHE
MOPaTbHO-ITHYECKHUM HOPMaM;

IIPpaBOBBIM n

JucuMnjauHapHble (MpeAMeTHbIE) Pe3yJbTAThl M J0JLKHBI
O0TPaKaTh:

IIP6 06. BnaseHre OCHOBHBIMH METOJAMH HAYYHOI'O [TO3HAHUS
BEIECTB M XMMHYECKHX SBICHUH (HAOIOAEHUE, W3MEpEHHE,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE);

IIP6 07. chopMUPOBAHHOCTh YMEHHI MPOBOAMUTH PACUETHI 1O
XUMHAYECKHM (HOpMyJIaM U yPaBHEHUSIM XUMUYECKUX PEAKIHHA C
UCIIOJIb30BaHUEM (U3UUECKUX BEJIMYMH, XapaKTEpU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBL: MacChl, OOBeMa
(HOopManbHblEe  yCIOBHS) Ta30oB, KOJMWYECTBA  BEILECTBA,
WCIOJIb30BaTh CUCTEMHbIE XMMHYECKHE 3HAHUS JJIS MPUHATUS
peleHni B KOHKPETHBIX )KM3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM;

I1P6 08. cdopmMuUpOBaHHOCTH yMEHUH IUIAHUPOBATH U
BBIMIOJIHATE ~ XUMHYECKHH  OKCIIEPHUMEHT  (TpeBpalieHus
OpPraHUYECKUX BEILECTB IpPU HAarpeBaHWH, MOJyUYEHHE STHIICHA
U W3y4YeHHE €ro CBOMCTB, KauyeCTBEHHbIE pEaKlIuu Ha
IBJETUABI, KpaxMmall, YKCYCHYIO KHCJOTY; JleHaTyparus
OeNKOB TP HarpEeBAaHUU, [IBETHBIEC PEAKIIMH OEJIKOB; MPOBOIUTH
peakiMM HMOHHOTO OOMEHa, OIpeleNsiaTh Cpelay BOJIHBIX
pacTBOpPOB, KaUeCTBEHHbIE peaklMM Ha cylbdar-, kKapOoHAT- U

XJIOpU/I-aHUOHBI, Ha KaTHOH aMMOHHS; pemars
SKCIEPUMEHTANbHBIE 3aJadyd 1o Temam "Metamisl" U
"Hemetannsl") B COOTBETCTBUM C IpaBWIAMH TEXHUKH
O0e3omacHOCTH  Tpu  OOpalieHud ¢ BEImeCTBaMH U

1a00paTOpHBIM O0OPYIOBAaHUEM; NPEACTABIATH PE3yJIbTaThl
XMMHUYECKOTO JKCHEpUMEHTa B (OpME 3allCH YpaBHEHUH
COOTBETCTBYIOIUX peakuuid U (OPMYJIMPOBATH BBHIBOABI Ha




— BJAJeTh HAaBBIKAMU pPACIIO3HABAHHUS W  3aIUTHI
nHpopmanuyu, HMHPOPMALMOHHONH  OE30MAaCHOCTH
JTUYHOCTH.

OCHOBE 3THUX PE3YJIbTATOB;
P66 09. chopMHPOBAaHHOCTL YMEHHUS  AHAIU3UPOBATH
XUMHYECKYI0  MHGOpMalMIo, TOJYy4YaeMyl M3  pa3HbIX
HCTOYHUKOB (CPEICTB MaccoBOi mHpopMmaiuu, cetb MHTEepHET

U JpyTHE).

OK 04. Db dexTuBHO
B3aMMO/ICVCTBOBATH U
pabortatpb B
KOJUICKTHBE U
KOMaHjIe

JIn4yHOCTHBIE pe3yJabTaThI

YaCTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

— TOTOBHOCTb BECTH COBMECTHYIO JESTCIBHOCTh B
MHTEpecax rpakJaHCKOro OOIIECTBa;

— YMEHHE  B3aUMOJEHCTBOBAaTH C  COLHMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUM C UX (QYHKUUAMHU U
Ha3HAYECHUEM.

MeTtanpeameTHbie pe3yJIbTAThI JOJKHBI OTPAKATH:

OgiaieHHe YHMBepPCAJbHBIMH KOMMYHHMKATHBHBIMHU

AO0JIKHBI OTpPaXKaTb B

NefiCTBUSIMU

0) coBMecTHas 1eITeJIbHOCTD.

— TOHUMATh u HCTIOJIb30BATh MPEUMYIIeCcTBa
KOMaHJIHOW ¥ UHIUBUIYaIbHOU paboThI;

— TIMpUHUMATh eI  COBMECTHOM  JIeATEIbHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JACHCTBUSA MO €€
JTIOCTHKEHUIO: COCTaBJISITh IUIaH JICVCTBUM,

pacnpeneniarTb poi C YYeTOM MHEHUN YYaCTHHKOB
00CyX1aTh pe3yJbTaThl COBMECTHOU PaOOTHI.

OBiaseHue  YHHUBEPCAJbHBIMH  PeryJsATHBHBIMHU

NeCTBUSAMMU:

r) IPUHATHE Ce0HA U APYTUX JIOAei:

— TIPUHUMATh MOTHBBI U apTYMEHTHI JIPYTUX JIOJEH TIPH
aHaJIN3€e PE3yIbTaTOB JIEATEILHOCTH;

— IIpU3HaBaTh CBOE IIPaBO W MpPaBO APYrUX JIIOAEH Ha
OIIIMOKH;

— pa3BUBaTh CHOCOOHOCTh TOHHMMATh MHUP C TO3UIUU

JucuuniauHapHbie (MpeaMeTHbIE) Pe3yJabTAThl U JAOJLKHBI

0TpakaTh:
IIP6 08. cdhopmupoBaHHOCT, YMEHHH IUIAHUPOBATH U
BBITIOJIHATh ~ XUMHUYECKUM  DKCIIEPUMEHT  (TpeBpalleHUs

OpPraHUYECKUX BEILECTB IPU HAarpeBaHUH, MOJYUYEHHUE STHIIEHA
U H3Y4EHHME €ro CBOMCTB, KayeCTBEHHbIE pEAaKIUU Ha
IBJIETUABI, KpaxMmall, YKCYCHYIO KHCJIOTY; JleHaTypaius
OEJIKOB NMPH HAarpEeBaHWH, [IBETHBIC PEAKIIUU OCIKOB; TPOBOIUTH
peakMd HOHHOTO OOMEHa, ONpeleNsiTh Cpeay BOJHBIX
pacTBOpPOB, KaUECTBEHHbIE peaklUU Ha cylbdar-, kKapOoHAT- U

XJIOpU/I-aHUOHBI, Ha KaTHUOH aMMOHHS; pemars
SKCIEpUMEHTAIbHBIE 3a7aur 1o Temam "Meramibl" u
"Hemerannsl") B COOTBETCTBUM C TPaBWIAMH TEXHUKHU
0e3omacHOCTM  TpH  OOpalieHud ¢ BEHIeCTBAMU U

1a00paTOpHbIM O0OPYZOBAaHUEM; NPEACTABIATH PE3yJIbTaThl
XMMHUYECKOT0 3KCepuMeHTa B (¢GopMe 3alucH ypaBHEHUH
COOTBETCTBYIOIMX peakuuid U (OpMYJIMPOBATH BBHIBOABI Ha
OCHOBE ITHX PE€3yJIbTaTOB.
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APYroro 4€jioBEKa.

OK 07.
CopelicTBOBaThH
COXPaHEHUIO
OKpY’Karolien cpejpl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00

JIMYHOCTHBIE Pe3yJbTaThI

YacTu:

JIKOJIOTHYECKOTr0 BOCIIMTAHUSA:

— CcOPMUPOBAHHOCTh  3KOJOTHYECKOW  KYIBTYPBHI,
IIOHUMAaHHWE BIUSHUA  COLMAIBHO-3KOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLMAIBHOMN

AOJIKHBI 0Tpa*kaTb B

JucuuniauHapHbie (MpeIMeTHbIE) Pe3yabTaThl U JIOJLKHBI
0TpaKaTh:

IIP6 01. chopMHupOBAaHHOCTH MPEACTABICHHUI: O XUMUYECKOU
COCTABIISIIONICH €CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIH
XUMHUHM B TIO3HAHWW SIBJICHUA TNPUPOABI, B (POPMUPOBAHUU
MBIIUICHUSI ¥ KYJbTYPbl JIHYHOCTH, €€ (YHKIIMOHATIHHON

M3MEHEHUH KJIMMAaTa, Cpenbl, OCO3HaHHE  IJI00aJIBHOIO XapakTepa | TPaMOTHOCTH, HEOOXOIUMOW Il peLIeHUs IPaKTHYECKUX
ITPUHLIMIIBI 9KOJIOTUYECKHUX MPOOIIeM; 3aa4 M 9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHHSI K CBOEMY
OepexITMBOrO — IUIAHMPOBAaHUE M  OCYIIECTBJICHUE JEHCTBHII B | 3IOPOBBIO U IPHPOJHOM CpErIe;
IIpOU3BOJCTBA, Opr)Ka}()]_]_[ef/'I cpeie Ha OCHOBE 3HaHUA uenef/’[ I1P6 10. C(i)OpMI/IpOBaHHOCTL yMeHI/Iﬁ CO6JHOI[8.TB IIpaBuIa
3(1)(1)€KTI/IBHO yCTOfI‘-IPIBOFO pa3BUTHS YEIOBEYECTBA, OKOJOI'NYCCKH ueﬂecoo6pa3H0r0 IIOBCACHUA B 6I)ITy nu
J€MCTBOBATh B — aKTHBHOE HENpUATHE ACHCTBHi, MPUHOCAIMX Bpes | TPYAOBOH ACATEIBHOCTH B LEIAX COXPAHCHHUS CBOCTO 30POBbs
YpE3BBIYANHBIX OKpYy’KarolLeii cpee; U OKpYXKarolled IPUPOAHOW CpEnbl; YUYUTHIBATH OIACHOCTH
CUTYaLUsAX —  yMeHHe IIPOTHO3HPOBATH He6aronpusTHele | BO3ICHCTBAS HA JKMBBIC OPTaHM3MBI ONPE/IETCHHBIX BEIIECTB,
JKOJIOTHYECKHE  MOCIEACTBHS  [PEANPUHAMAeMblx | TOHUMAs — CMBICI  MOKa3aTess NpEACIIBHON  JTOIyCTUMOM
JENCTBUM, MPEAOTBPAILLATh UX. KOHICHTpAIINH.
MeranpeameTHble pe3yJabTAThI J0JIKHBI 0TPAXKATh:
Osianenue YHHBEPCAJIbLHBIMH y4eOHBIMH
M03HABATEJbHBIMH 1eHCTBUSIMH
B) pa0orta ¢ nHpopManmeii:
— HCIONB30BaTh  CpPEACTBA  HMH(MOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX ~ TEXHOJOTHA B  pEUICHUH
KOTHUTHBHBIX, KOMMYHHMKaTHUBHBIX "
OpraHU3alMOHHBIX 3a1a4 c co0roIeHrEeM
TpeOOBaHUI SPrOHOMUKHM, TEXHHKH O€30IacHOCTH,
TUTHEHBI,  pecypcocOepexeHusi,  NpPaBOBbIX U
TUYECKUX HODM, HOPM UH(POPMALIMOHHOM
0€301acHOCTH.
K 1.1 JInuyHOCTHBIE pe3yabTaThl [JO0JKHBI OTpaxarh B | /lucuuiuimHapHble (NpeAMeTHbIe) pe3yJbTAaThl M J0JIKHBI
[IpoBoauTH YacTu: OTPAXKATH:
MPEAIPOAAKHY IO JKOJIOTHYECKOr0 BOCIIMTAHUA: I1P6 01. chopMupOBAaHHOCTH MPEACTABICHUI: O XMMHUYECKOH
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MOJITOTOBKY
aBTOTPAHCIIOPTHBIX
CpEJCTB B Tporiecce
OKa3aHMs yCIYT 110
poIaxe
aBTOTPAHCIOPTHBIX
CpeAcCTB
NOTPEeOUTEISIM.

MK 1.2
Ocy1iecTBIAThH
TEXHUYECKOE
o0cCTyKUBaHUE
ABTOTPaHCIIOPTHBIX
CpPEACTB.

—  c(opMUPOBAHHOCTh  IKOJIOTUYECKOH  KYJIbTYpHI,
[IOHMMAaHHE BIMSIHHAA  COLUAIBbHO-DKOHOMHUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLHMAIBHOMN
Cpensl, OCO3HaHME  IJI00AJBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOIIeMm;

— IUJAHUPOBAaHME M  OCYILECTBICHHUE [JEHUCTBUA B
OKPY’KaloIllel Cpele Ha OCHOBE 3HaHUA Lelel
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUECTBA;

— AKTUBHOE HENpUATHE ACUCTBUM, NPUHOCAIIUX BPEL
OKpYKarloIlei Cpese;

— YMEHHue IIPOrHO3UPOBATh
JKOJIOTMYECKHUE  TOCIEACTBUSA
JEWCTBUI, IPEIOTBPALIATD HX.

MertanpeameTHbie pe3yJIbTaThl JOKHBI 0TPAKATH:

HeOJIaronpusTHBIE
HpeIIPUHAMAEMBIX

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMH
NMO3HABATEJIbHBIMH NeHCTBUAMM:

B) padoTa ¢ nunopmaumeii:

HCII0JIb30BaTh CpencTBa UH(POPMALIMOHHBIX "
KOMMYHHKAIIMOHHBIX TEXHOJIOT U B pelieHnn
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3ALlMOHHBIX
3a7a4 ¢ CcOONMIOJeHWEM TpeOOBAHUW  APrOHOMUKH,

TEXHUKUA O€30MacCHOCTH, TUTHUEHBI, PECypcOoCOepeKeHHS,
IPABOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0€30IaCHOCTH.

COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIHU
XUMHUHM B TIO3HAHWW SIBJICHUH TNPUPOABI, B (POPMUPOBAHUU
MBILIUIEHUS ¥ KYJIbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOTUMOW [UIs peIIeHUS MPAKTUYECKHX
3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeEE;

IMP6 10. cdopMHUPOBAaHHOCT, YMEHHH COOJIOJATH IpPaBHIIA
9KOJIOTMYECKH L€IeCO00pa3sHOro IMOBEACHHUS B ObITY U
TPYJIOBOM J€ATEIBbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbs
U OKpYXarolled IPUPOAHOW CpEnbl; YUYUTHIBATH OIACHOCTH
BO3JICHCTBUS HA JKUBbIE OPraHU3Mbl OINPEICICHHBIX BEILIECTB,
MOHUMAasi CMBICJI TIOKa3areyid MNPENeIbHOM  JIOMYCTHUMOM
KOHLIEHTpaL1u.
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2. CTPYKTYPA U COJAEPKAHU OBIIEOBPA3OBATEJIBHOM

JUCHUILVIMHBI O 12 XUMMUASA
2.1. O0beM IMCHHUILVIMHBI M BUABI y4e0HOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0bém 00pa3oBaTeIbHOM NPOrpaMMBbl THCHUIINHBI 72
Conep:xxanue yueOHOro MaTepuaJia 72
BT. U..
TEOPETHYCCKHUE 3aHATHS 48
MIPaKTUYECKHUE 3aHATHS 24
B 1.4 nabopaTtopHble 3aHATHS 6
B 1.4 KOHTpOIBHBIE paOOTHI 6
IIpodeccnonanbHO OPpMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHne 4
NMPHUKJIATHOT0 MOAYJISA) B T.4.
BT. U..
TEOPETUUYECCKHE 3aHATHUS -
IIPAKTUYECKUE 3aHATUS 4
IIpomeskyTounasi arrectanus (1updepeHIupOBaHHBIN 3a4eT) 2
Cemectpbl
1 2 3 4
38
34-
13
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2.2. TemaTu4yecKUi IJIAH U cOAepKaHNe 00menpodecCHOHAIbHON JUCIUIIIMHBI

HanmenoBanme Ne O0bém
SAHSITH SAHSIT Conep:kanue y4eOHOro MaTtepuasa u GopMbl OPraHU3aMuM JAesITeIbHOCTH aKaL. dopmMupyembie
00y4YarIMXcs KOMIIeTeHIIH
ust 4aCOoB
1 2 3 4 5
Coaep:xxanue yueOHOro MaTepuaJia 72
1 cemectp (34 4)
Pa3znen 1. TeopeTnueckue 0CHOBBI XUMHH 16
Tema 1.1.0cnogHble xumuueckue nonamus u 3akonsvl. Cmpoenue amoma.
Coaep:xanue yueOHOro MaTepuaJia 4 OK 01
OcHo6Hble — Xumuueckue 1  |Xwumuueckuit dieMeHT. AToM. Sapo aToMa, W30TOINBL DIEKTPOHHAs 000JIOYKA.
NOHAMUSL U 3AKOHBL. DHepreTuYeckue YpOBHH, IMOAYPOBHH. ATOMHbIE oOpOuTanu, s-, P-, O- >IEMEHTSL 5
Cmpoenue amoma. OcOoOEHHOCTH pacrpe/ieieHns] 3JIEKTPOHOB 0 OPOUTAISAM B aTOMax 3JIEMEHTOB MEPBBIX
4eTHIPEX MEPUO/I0B. DIEKTPOHHAsE KOH(UTYparus aTOMOB. OCHOBHbIE XMMHYECKHE 3aKOHBI
B ToM 4yMciIe NIPAKTHYECKHUX M JTA00PATOPHBIX 3aHATHHI
IpaxTuyeckast pabora 2  |lpakruyeckas pagora Nel. «OcHognble KoMuuecmeeHHble 3AKOHbL 8 XUMUU U PACYembl NO
Nel. «OcHosHbie VPAGHEHUSM XUMUYECKUX Pearyuiiy.
KOJIMICCTBCHHBIC 3aKOHBI OTHOCHTENIbHBIE aTOMHAas W MOJEKyJsipHas Macchl. MosipHas Macca. KonndecTBo 5
B XMMHH M PaCHCTHI 110 BemiecTBa. MaccoBas 0N BemecTBA. 3aKOH ABoragpo. MoJSpHBII 00bEM TIa3oB.
YPaBHCHHAM 5 OTHOCHTENIbHASL TUIOTHOCTh Ta30B. PacueTsl MO ypaBHEHHSAM XUMHUYCCKUX PEAKIUi C
XAMHHCCKAX PCAKIIHID) . UCIONB30BAHUEM MACCOBOM JIOJM BEIECTBa, 00beMa (HOPMalbHBIE YCIOBHSA) TIa30B,
KOJIMYECTBA BEIIECTRA
Tema 1.2.
[Tepuonnueckuii 3akoH U [leprnonnueckas cucreMa xumuaeckux 3neMeHToB 1. M. Meneneena.
Conep:kaHue y4eOHOIro MaTepuaJia 2 OK 01
B ToM uHc/Ie MPAKTHYECKHX H JIA00PATOPHBIX 3aHATHII OK 02
IpakTuyeckas padora 3 |IIpakTnyeckas padora Ne2. «/3yuenue nepuoouueckux 3aKOHOMepHOCMEN U UX )

Ne2. «M3yuyenue
NEPUOIUYECKUX

63AUMOCEBA3U CO CMPOEHUEM ANTOMOB).

[lepuonnueckass cuctema xumuueckux sneMeHToB .M.  MenneneeBa.  CBs3b
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3aKOHOMEPHOCTEN U UX
B3aUMOCBSI3H CO
CTPOEHUEM ATOMOBY.

[IEPUOJMYECKOr0 3akoHa M lleproguyeckoll CHUCTEMBI XUMHUYECKHX JJIEMEHTOB C
COBPEMEHHOM TEOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS CBOMWCTB
XUMHAYECKHX JJIEMEHTOB, 00pa3yeMbIX MMM MPOCTBHIX M CIIOKHBIX BEIIECTB IO TPYIIaM U
nepuogam Ilepuogudeckoil cucTeMbl. 3HAYCHHE IEPUOAMYECKOTO 3aKOHA U CUCTEMBI
XxuMuyeckux ieMeHToB (.M. MenzeneeBa B pa3BUTUH HAYKH.

VYCTaHOBIIEHHE CBA3M MEXAY CTPOCHHEM AaTOMOB  XMMMYECKHX JJIEMEHTOB H
[IEPUOJMYECKUM W3MEHEHHEM CBOMCTB XUMHUYECKHX DJJIEMEHTOB U HUX COCAMHEHUN B
COOTBETCTBUM C 1nojoxkeHueM Ilepuoguueckoin cucremsl. Pemenue  mnpakTuko-
OPHUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUN HA XAPAKTEPU3ALUUI0 XMMHUYECKUX IJIEMEHTOB
«Metamnnyeckue / HeMeTaJNIMYeCKUe CBOMCTBA XUMUYECKUX AJIEMEHTOB B COOTBETCTBHH C
UX DJIEKTPOHHBIM CTPOCHHEM M IOJOKEHHEM B IEPUOJNYECKONM CHCTEME XUMHUYECKHUX
anemeHToB J[.11. Menneneepay»

Tema 1.3. Cmpoenue sewyecmea u npupooa xumuieckoiui céazu. Mnozoobpasue eewjecms
.Cmpoenue  sewecmea Coaep:xaHue y4eOHOro MaTepuaJia OK 01
U npupooa Xumudeckot 4 Crpoenue BemiecTBa. XHUMHMUEcKas CBS3b. BuIbl XMMHYecKOHl CBs3uM (KOBaJIeHTHas
CBs3U. Mnozoobpazue HEenoJisipHasT M TOJsIpHAasi, MOHHAsA, MeTajuinueckas). MexaHu3mbl oOpa3oBaHUs
gewecms KOBaJICHTHOW XMMHUYECKOH CBsi3M (OOMEHHBIM M JOHOPHO-aKLENTOpHBIH). BomopogHas
CBs3b. BasleHTHOCTB. DieKTpooTpuareIbHOCTh. CTENeHb OKHCIeHHs. MIOHBI: KaTHOHBI U
AHHUOHBI
B TOoM 4yMciIe TIPAKTHYECKHUX M J1A00PATOPHBIX 3aHATHHI
IpakTuyeckas padora 5 Ipakruyeckas padora Ne3. «Cmpoenue sewecmea u npupooa Xumu4eckoll Cés3uy.
Ne3. «Cmpoenue JleMOHCTpanusi MoJieliel KPUCTANTMYECKUX PEIICTOK: HOHHOM (XJIOPU HATPHsI), AaTOMHON
gewjecmea u npupoda (rpadut u anMasz), MOJNEKYISIPHOW (YIJICKHUCIBIA Ta3, MOI), METAUIMYECKOW (HATpHii,
AUMULECKOU CBAZUN. MarHuif, Mejap). PelieHWe TMPaKTHYECKHX 3aJaHUi Ha COCTABJICHHUE DIIEKTPOHHO-
rpaduyeckux Gopmys 3nemMeHToB 14 nepuoioB
Tema 1.4. Knaccughuxayus, u HOMeHKIAMypa HeOp2aHU4eCKUX 6eecms
Coaeprxanue yueOHOro MaTepuasa OK 01
Knaccudukanus, 6 Knaccudukanus HeopraHmdeckux BemiecTB. HomeHknIaTypa HEOpPraHM4ecKHX BEIIECTB OK 02
U HOMEHKJIaTypa (oxcuAbI, THAPOKCUIBI, KUCIOTHI, COJHM). BerecTBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO
HEOPTraHMYECKUX CTpOEHUS. ATperaTtHble COCTOSHUS BemecTBa. Kpucrammmueckue u aMmopQHbIe BelecTBa.
BEIIIECTB 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTAUIMYECKHX PEIICTOK (aToOMHasi,

MOJIEKYJISIpHAs, HMOHHAs, MeTaJyIiuecKas). 3aBUCHMOCTbh CBOICTBa BEUIECTB OT THIA

KPUCTAIUIMYECKOU PEIETKH
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IIpakTnueckass pabdora
Ne 4. «Homenknamypa
HeOpeaHu4ecKux
seuyecme.

B ToMm uncie MPAKTUYICCKUX U J'IaﬁopaTOPHLIX 3aHATHIl

7

IIpakTuyeckasi padora Ne 4. «Homenxniamypa HeopeaHu4ieckux eeujecme.

Pemenne mnpakTU4ecKUX 3aJaHUN 1O KiIacCH(UKALWMK, HOMEHKIATYpe M XUMHYECKUM
(dbopMysiaM HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KIaccoB (YrapHbIi ra3, yrieKuCIblil ras,
aMMHaK, raiieHas W3BEeCTb, HEraleHas WM3BECTb, NMTbEBAs COJA M JPYTUX): HA3BaHUS
BemectB 1o  MexayHapomHo (MIOITAK) wnm  TpuBHManbHOM HOMEHKIATYpe U
cocTaBiieHHe (HOPMyYIIbI XUMHUUYECKHX BEIECTB, ONpPEACICHHE MPUHAMIS)KHOCTU K KIIaccy.
[Tonck wuHpopmanuu 1O Ha3BaHUAM, UIACHTH(PHUKATOPAM, CTPYKTYPHBIM (opMmyriam.
AHanmu3 XuMHUYecKol HH(OpManuK, NOJy4aeMOl W3 pasHBIX HCTOYHHKOB (CPEACTB
MaccoBoi uHdopMmaiuu, cetb IHTEpHET U Ipyrue)

Tema 1

S. Tunvl xumuueckux peaxyuu

Tunst
peaxkyui

XUMUHYECKUX

Coaep:xanue yueOHOro MaTepuaJia

XumMuueckas pcaKnu. KJ'IaCCI/Iq)I/IKaI_II/Iﬂ XUMHNYCCKHX peaKHI/Iﬁ B HCOpFaHH‘IeCKOﬁ u
OpF&HH‘IGCKOﬁ XAMUH. 3aKOHBI COXpPAaHCHUA MACChI BEHICCTBA, COXPAHCHHUA U IMPCBPALLICHUA
OHCPIrur IIpu XHMHUYCCKUX PCaKIUAX. OKHCIINTEIIFHO-BOCCTAHOBHUTEIIbHEIC pCaKnuu
(ypaBHeHI/ISI OKHCJICHHUA-BOCCTAHOBJICHU A, CTCIICHb OKHCJICHUA, OKHCIIUTCIIb u
BOCCTAHOBUTCIIb, OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIC peaKknuuun B npuponae,
IMPOU3BOJACTBCHHBIX IMPOLCCCax U XKU3HECACATCIbHOCTU OpFaHI/ISMOB)

OK 01

Tema 1.

6. Cxopocmu xumuueckux peakyuti. Xumuiueckoe pasHosecue

XUMUYECKUX
Xumuyeckoe

Ckopocmu
peaxkyuti.
pasHosecue

IIpakTyeckass padora
NeS. «Bausanue pasznuunvix
¢axkmopoe na ckopocmy
XUMUYECKOU peaKyuuy.

Conepxanue y4eGHOro MaTepuajia

CKOpOCTh peakluy, ee 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPHUPOJIBl pearupyrommx
BEIIECTB, KOHLEHTpAllMM pPEArupyrolIMX BEIIECTB, TeMIEpaTyppl H  IUIOMIAIU
pEaKIMOHHOM TOBEepXHOCTH. TeruoBble A(PGEKTh XUMHUYECKHX pEakUui: 5K30- HU
sHAOTEepMHUYECKUEe peakuuud. OOpaTuMble peakiuu. XUMHU4Yeckoe paBHoBecue. DakTopsl,
BIUSIOIIME HA COCTOSHME XHUMHYECKOTO pABHOBECHS (KOHILIEHTpAlUsl pPEarcHTOB WM
IPOJYKTOB peakiuu, f1apjieHue, remneparypa). [Ipunnun Jle HlaTensbe

B Tom

yucje NPAKTUYECKUX U JA00PATOPHbIX 3aHIATHIA

10

IIpakTnyeckas padora NeS. «Bausnue paziuunvix paxmopos Ha cKOpoCcmv XUMUYECKOU
peaxkyuuy.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX 3a/laHUi Ha aHanu3 (HaKTOPOB, BIUSIONIUX Ha
W3MEHEHUE CKOPOCTHM XHUMHYECKOW PEaKIMU. 3aBUCUMOCTh CKOPOCTH XHUMHYECKOH
peaKuruy OT NPUCYTCTBUS KaTajanu3aTopa Ha MPUMEPE PA3JIOKEHHS MEPOKCHIA BOJOPOIA C
MOMOIIBI0 JUOKCHAA MapraHila M Karajasbpl. PelleHue NpakTUKO-OPUEHTUPOBAHHBIX

3aaHvii Ha npumeHeHue npuHuuna Jle-lllarense Uil HaXOXIACHUS HalpaBICHUs

OK 01
OK 02
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CMCILICHHUS DPABHOBECHS XHMHYECKOW peakuuud M aHauu3 (aKTOpPOB, BIMAIOIIMX Ha
CMEUICHUE XUMUYECKOTO PABHOBECUS

Tema 1.

7.

Pacmesopui, meopus 3]Z€Kmp0]lumu1{€CK01j ()MCCOT/;MCZL;MM U UOHHbBIU 0OMEH

Pacmeopwi, meopust
INEKMPONUMUHECKOLL
ouccoyuayuu U UOHHbGIU
obMeH

JlaGopatopnass  pabora
Nel «Ilpucomosnenue
PAacmeoposy.

Conep:kanue y4eOHOTr0 MaTepuaJia

11

PactBopbl. Bujpl pacTBOpOB MO COIEPIKAHUIO PACTBOPSHHOI'O BEIIECTBA. PacTBOPUMOCTS.
[ToHsATHE O OUCIEPCHBIX cHCTeMaX. VICTHMHHBIE W KOJUIOWIHBIC pAacTBOPHI. MaccoBas I0Js
BelectBa B pactBope. [lomste o BomopomHoM mokasatene (pH) pactBopa.
DnekTponauTHyecKas aucconuarus. CHIbHbIE W CIa0ble 3JIEKTPOJHUTHI, HEIICKTPOJIUTHI.
Peakiinu noHHOTrO 0OMeHa

B Tom

yHcje NPAKTHYECKUX U JA00PaTOPHBIX 3aHATHIA

12

JlabopaTopuas padora Nel «/Ipucomoenenue pacmeoposy.

[TpuroroBieHre pacTBOPOB 3aJaHHOW MAacCCOBOHM JIOJICH PpPacTBOPEHHOTO BEIIECCTBA,
MPOBEICHUE pEaKIMii MOHHOTO OOMEHa, OIpeNeleHHEe Cpelbl PAacTBOPOB BELIECTB C
MOMOIIBI0 YHUBEPCATHHOTO MHAMKATOpa (KUCHas, HEeHTpaidbHas, MIeNOoYHas). 3aJaHus Ha
COCTABJIICHME HOHHBIX peakuuil. PemeHne npakTUKO-OPUEHTUPOBAHHBIX PAaCYETHBIX
3aJlaHuil Ha PacTBOPBI, UCIOIb3yeMble B OBITOBOW W TPOU3BOJCTBEHHOW AESATEIbHOCTH
9eJI0BeKa

OK 01
OK 02
OK 04
OK 07

KonTtpoJsbnas padora 1

13

CTtpoeHue BelecTBa U XMMUYECKHe peakiuu (1o paszaeny 1).

Pasnen 2. Heopranunyeckasi Xumust

10

Tema 2.1. Memannvl. u Hememal

Memannwi.

Conepxanue y4eGHOro MaTepuasia

14

Meramnbl. [lonoxenne meramnoB B [lepuogmdeckoil cucreMe XWMHUYECKHX SJIEMEHTOB.
OC0OEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J04YeK aToMOB MeTauioB. O0mme guznueckue
cBOMcTBa MeTaJIOB. CIUIaBbl METAJUIOB. DNEKTPOXUMHUUECKHUI P HANPSKEHUN METAILIOB.
XWMHYECKHE CBOWCTBA BAXHEHUIIUX METAUIOB (HATPUM, KauWid, Kajabl[Mid, MarHuu,
ATIOMUHHM, ITUHK, XPOM, XKEJe30, Mellb) U UX coequHeHui. OO0mue cnocoOsl MoMydeHus
MeTtauioB. [I[puMeHeHne MeTaIoB B OBITY 1 TEXHUKE

Hememannui.

15

Hemeramnsl. [Tonoxxenne nemetamnoB B [lepuoandeckoit cucreMe XMMHUYECKUX JIEMEHTOB
J.. MenpaeneeBa u 0COOGHHOCTH CTPOEHHUs aTOMOB. Du3MUYECKHE CBONCTBA HEMETAJUIOB.
AnnoTrponusi HEMeETaUIOB (Ha mpuMepe Kucioponaa, cepwl, (ocdopa u yriepona).
XUMHUYECKHE CBOMCTBA M MPUMEHEHUE BAKHEUIINX HEMETaUIOB (TaJOreHOB, CEphl, a30Ta,

OK 01
OK 02
OK 04
IIK 1.1
I[IK 1.2

18




docdopa, yrimepoga W KpeMHHUsI) W HX COCAMHCHHN (OKCHJIOB, KHCIOPOICOICPIKAIINX
KHCJIOT, BOJOPOAHBIX coeauHEeHWH). I[IpuMeHeHne BaKHEWIIMX HEMETAUIOB W HX
COE€IUHEHUN

Tema 2.2.. OcHnogHble K1acchl HEOP2AHUYECKUX BeUeCE.

OcnosHule kaaccol| 16 | XuMudeckue CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHJOB,

Heop2aHuyecKux eeujecms. TMJIPOKCUOB, KHCIOT, cojiell u ap.). I'eHeTnyeckas CBsA3b HEOPraHMYECKUX BEIECTB,
MPUHAJIEKAIIUX K Pa3IMYHBIM KilaccaM. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IPOCTHIX
BEIIECTB, BOJOPOAHBIX COEAMHEHUH, BHICIIMX OKCHJIOB U THIPOKCHJIOB

KonTposbHnas padora 17

Ne 2

CBolicTBa HEOPraHMYECKHUX BellecTB (10 pa3aeny 2)

2 cemecmp (38 u)

Tema 2.3. nentudukanus HEOPraHMYECKNX BEIIECTB

JlabopaTophas

padora Ne2
Wnentuduxanus
HEOpPraHMYEeCKUX BEIIEeCTB

\ Coaep:xanue yueOHOro MaTepuaJia

B Tom

yHcJie NPAKTHYECKHUX U JJAa00paTOPHbIX 3aHATHH

18

JaGopatopHuas pa6ora Ne2 «/Moenmughuxayus neopeanuyeckux euecmasy.

Pemenne skciepuMeHTAIBHBIX 33/1a4 110 XUMHYECKHM CBOWCTBAM METAJJIOB U HEMETAIJIOB,
M0 PACMO3HABAHUIO M MOJYYCHUIO COSAMHEHUI METaNIOB 1 HEMETAIIOB (B3aUMOJICHCTBUE
THAPOKCHAA aTIOMHUHUSL C pacTBOpaMH KUCIOT U mienoueld,). Mupentuduxamms
HCOPraHNMYCCKUX BCIICCTB C HCIIOJIB30BAHUCM  HUX (1)I/ISI/IKO-XI/IMI/ILIGCKI/IX CBOP’ICTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHBIC peakinu Ha cyibdaT-, KapOOHAT- U
XJOPUA-aHMOHBI, HA KATUOHBI MCTAJJIOB M KATUOH aMMOHUSA

OK 01
OK 02
OK 04

bpollpakTnyeckasn
padora Ne 6
DU3NKO-XUMUYECKHE
CBOICTBA HEOPTaHUYECKUX
BEIL[ECTB

19

IMpakTnyeckas padora Ne 6. «Qusuxo-xumuyeckue c0UCMBA HEOPSAHUYECKUX 8EUYECNB).
CocraBiieHne ypaBHEHMH XUMHYECKMX pEaKIMH C y4acTUEM TMPOCTBIX M CIOXKHBIX
HEOPraHMYECKHUX BEUIECTB: METAJJIOB M HEMETAJIOB; OKCHJIOB METaIOB, HEMETAJIOB U
aM(QOTEpHBIX DJIEMEHTOB; HEOPraHWYECKUX KHUCIOT, OCHOBAaHMA M  aM(OTEpHBIX
THIPOKCHUIOB; HEOPIraHUUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOICTBA.

Pacuérbl macchl BemecTBa Wi 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OFHOTO M3 YYAaCTBYIOLIMX B pEaKIUH BELIECTB, pacuéThl Macchl (00bEMa,
KOJMYECTBA BEILIECTBA) MPOAYKTOB pEAKLMH, €CIU OJHO M3 BEUIECTB HMMEET IPHUMECH.
PemreHne INpakTUKO-OPUEHTUPOBAHHBIX 3aJaHMI Ha CBOMCTBA, COCTaB, IIOJIyYEHUE U
Oe3omacHoe HCMOJIb30BAaHHE BAXKHEWIIUX HEOPraHMYECKHX BEIIeCTB B OBITY U
poheCCHOHATILHOMN IeATEIbHOCTH YEJIOBEKA.

19




Pa3nea 3. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMUH.

Tema 3

1.Bgeoenue 6 opeanuuecxkyro Xumuro.

Beeoenue 8
OP2aAHUYECKYIO XUMUIO.

20

Copep:kanue y4eOHOTr0 MaTepuaJia

[Ipenmer opraHMyecKol XMMUU: €€ BO3HUKHOBEHHUE, PA3BUTHE M 3HAYCHUE B IOJYUYCHHUH
HOBBIX BELIECTB M MaTepuaioB. Teopusi CTpOCHHS OpraHUYECKUX coeauHeHuid A.M.
BytnepoBa, e€ ocHoBHBIE TMoNoKeHHs. CTPYKTypHBIE (HOPMYJIBI OPraHMYECKHX BEIIECTB.
['omouorus, nzomepusi. XuMu4eckasi CBA3b B OpraHUYECKUX COCIMHEHUSAX: KPATHbBIC CBSI3H,
O- U TT-CBSI3H.

[IpencraBnenue o kinaccuukanuu opraHuYECKUX BeriecTB. HoMeHKIaTypa opraHu4ecKux
COCIMHEHHH (CHCTeMaTH4ecKasi) U TPUBUAIbHBIC HAa3BaHUSl BAKHEWIIWX IPEICTaBUTENICH
KJIACCOB OPraHMYE€CKUX BEIIECTB

Tema 3.

2.Homenxknamypa opeanuueckux eeujecme

Homenxnamypa
Op2aHUyYecKux eeuecms

21

Coneprxanue yueOHOT0 MaTeprasa

O3HakoMJIeHHE C OOpa3llaMM OpPraHMYECKHUX BEIIECTB M MaTepuajaMH Ha HMX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJI ~OPraHWYEeCKHX  BEIIECTB, HAOJIOJEHWE W  ONHCAaHWE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAICHUIO OPTaHUYECKUX BEIIECTB MPH HarpeBaHUU
(mmaBnenwe, oOyrmmBanwe U TopeHue). COCTaBJICHHE TIOMHBIX W COKPAIEHHBIX
CTPYKTYpHBIX (OPMYJI OPraHUYECKUX BEIIECTB OTAENbHBIX KJIAcCOB, HCHOIB3YS HX
Ha3BaHWsI 10 CHUCTEMATHYECKONW W TPUBHAILHOW HOMEHKIIAType (ITHIICH, AalleTUJICH,
ruuepuH, QeHon, QopMmalbaerus, yKCycHas KHUCIOTa, TIHIHH). PacdeTrsl mpocteifmiein
(hopMyJTBI OPraHMYEeCKOM MOJIEKYJIBI, UCXOIs U3 DJIEMEHTHOTO cocTana (B %)

OK 01

K 1.1,
IIK 1.2

Pa3znen 4

10

Conep:kanue y4eOHOIro MaTepuaJa

Tema 4.1.
Yene6000podsl u ux npupoouvle UCMOYHUKU

Yenesooopoovr u  ux
APUPOOHbBIE  UCHOYHUKU

22

[IpenenbHBIC YTIIEBOIOPOIBI (ATKAHBI): COCTAB U CTPOCHHE, TOMOJIOTHYECKUH psia. MeTaH u
9TaH: COCTaB, CTpOeHHE, (PU3MUECKHEe M XUMHUYECKHE CBOWCTBA (peakiuH 3aMeIIeHHs U
TOpPEHMUs ), TOJyUYeHUE U IPUMEHEHHE.

OK 01
OK 02
OK 04

20




4.2. HenpeodenvHole y2ne8000poobl. Apenbl

Henpedenvnule 23 |HenpenenbHble yrieBo1opobl (IKEHBI, aJIKaTUCHbI, ATKUHbI).
Y2neeo0opoovl. ApeHul AJIKEHBI: COCTaB M CTPOCHUE, TOMOJOTMYECKUN psl. ODTUJIEH U MPOMWIEH: COCTaB,
CTpoeHHe, (u3MUecKHMe U  XUMHUYECKHEe CBOMCTBAa  (peakuuu  TUAPUPOBAHUSA,
raJIOTeHUPOBAHUS, TUJIpaTAIlUU, OKUCICHUS U MIOJIMMEPHU3ALIUN) TIOJIyYSeHUE U IPUMEHECHHE.
Ankanuensl: OyrtamueH-1,3 u MetunOyramueH-1,3, XHMHYECKOE CTPOCHHUE, CBOMCTBA
(peakuust MOSMMEpHU3AIMK), MPUMEHEHHE (U1 CHHTE3a MPUPOJHOTO U CHHTETHYECKOTO 2
Kay4yKa U pe3uHbl).
AJKHMHBI: COCTaB U OCOOCHHOCTHU CTPOEHHUS, TOMOJIOTMUECKHH psJ. AIETUIIEH: COCTaB,
XUMHYECKOE CTpOeHHEe, (U3NYECKHME M XUMHYECKHE CBONCTBa (peakiuu TUAPUPOBAHMUS,
rajJOrCHUPOBAHUS, THAPATAIlMA TOPCHHS), NOJy4YeHHE W MNpuMeHeHHe (MCTOYHHK
BBICOKOTEMIICPATYPHOTO IUIAMEHH [UIS CBAapKH M PE3KH METAUIOB). ApOMATHYECKHE
YIJIeBOJIOPOIbI (apeHsl). bens3ou u Tosyour.
Coaep:xanue yueOHOro MaTepuaJia 2 OK 02
Du3uxko-xumuyeckue Tewma 4.3. Qusuxo-xumuueckue ceoucmeaa y2nee000po00s OK 04
ceoticmea y21e6000po006 TpuBuanpHass W MeEXIyHapoJIHas HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI
24  |monmyuenuss yrueBomopofoB. IlomyueHuWe OTHMIEHA M M3y4E€HHE €ro  CBOMCTB.
MopaenupoBaHie MOJEKYJT M XMMHYECKHX IPEBpaIleHHI YriIeBOA0poaoB (Ha mpumepe
3TaHa, YTUJICHA, AlleTHJICHA ¥ JIP.) U TaJIOTeHONPOU3BOTHBIX
Paznea S. Kuciaopoaocoaepsxaimue oprannyecKkie coeIuHeHus 14
Coaep:xxanue yueOHOro MaTepuaJia 2 OK 01
Tema 5.1. Cnupmoi. @enon OK 07
25 |IlpenenbHble OJHOATOMHBIE CHOMPTHI (METAHOI M OTAaHON). CTPOEHUE, (GHU3MYECKHE H
Cnupmoi. @enon XUMUYECKHE CBOWCTBA (pEakIUu C AaKTUBHBIMH METAJJIaMH, TallOr€HOBOJIOPOIaMH,
ropeHue), mnpuMeHeHue. BoaopoaHble  CBA3M  MEXAY  MOJIEKYJIaMH  CIIMPTOB.
DuU3HOIOTNYECKOE ACHCTBHE METAHOJIA U ATAHOJIa Ha OPTaHU3M YeJIOBEKaA.
MHoroaToMHble CHUPTHI  (ITWICHTIIMKOJIb W TJMIIEPHH). CTpPOCHHE, (QHU3MUECKUE U 2

XUMUYECKHE CBOWCTBAa (B3aMMOJICUCTBHE CO IIETOYHBIMHA METa/VIaMH, KadueCTBEHHAs
peakiysi HAa MHOTOATOMHbIE CIIUPTHI). PUZUOIOTUYECKOE JEHCTBUE HA OPraHU3M UYEJIOBEKa.
[IpuMeHeHne rmuIepuHa U STUIICHTIIUKOJIS.

®enon. CTpoeHue MOJICKYIbI, pr3udeckre U XuMuueckue cBorictBa gerona. TokcHuyHOCTh
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denona, ero Gpu3noIOrHYEcKOe ACHCTBHE HA OpraHnmu3M uenoBeka. [Ipumenenne denoa

Anvoecuowi.
Kapbonosvie kucnomei.
Crooicubie 3¢hupoi

26

Conep:kanue y4e0HOT0 MaTepHuaJia

Tema 5.2. Anvoecudvl. Kapbonosvie kuciomol. Crogichvie 3¢pupovl

Anbreruipl ¥ KeToHbI ((hopMasIbIeru, aueTaabAeru]l, aleToH): CTpOeHue, GU3nIecKue u
XMMHUYECKHE CBOMCTBA (pPEaKLMK OKUCIEHUSI U BOCCTAHOBJICHUS, KAUECTBEHHbBIE PEAKIIUM),
IIOJIyYE€HUE U TIPUMEHEHHE.

OnHOOCHOBHBIE Mpe/e/ibHbIe KapOOHOBBIE KHUCIOTHI (MypaBbHHAs M YKCYCHash KHUCJIOTBI):
CTpoeHue, (Qu3MuecKue M XUMHUYECKHe CBOWCTBa (00IIMEe CBOWCTBA KHUCIOT, PEAKIMS
STepUUKAINN), TOTy4eHHe W mpuMeHeHne. CTeapuHOBas W OJEHHOBAs KHUCIIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KHUCJIOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, KX MOIOIIIEE JCHCTBUE.

CrnoxHble 3(pUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIponu3 CloXHBIX 3()UPOB.
AKupsl. I'maponus xupos. [Ipumenenune xupoB. buosornueckas posib )KUPOB

OK 01
OK 02
OK 04

Yanesoowi

27

Coaep:xxanue yueOHOro MaTepuaJia

Tema 5.3. Venesoow:

VYrieBobl: cocTaB, KiaccupuKaius yriieBoJoB (MOHO-, TU- M MOJUcaxapuisl). [ moko3a —
MPOCTEHIINIA  MOHOCaxXxapHa: OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKUE U
XUMHYECKHE CBOMCTBA TIIOKO3BI (B3aumojeicTBue ¢ ruapokcugom meau (II), oxucnenue
aMMHaYHBIM pacTBOpoM okcumaa cepedpa (I), BoccraHoBieHHE, OpOKEHHE TIIOKO3BI),
HaXOXJ€HWe B  TPUPOJE, MPUMEHEHHE TIIOKO3bl, OWOJIOTWYEeCKass poiib B
KU3HECATSIILHOCTH Opranu3Ma deioBeka. @orocuuTe3. @pykTo3a Kak U30Mep TIFOKO3HI.
Caxapo3a — mpeAcTaBUTEb AUCAXapUIOB, THAPOIU3 CaXxapo3bl, HAXOKIACHUE B MPUPOJAE U
MIPUMCHCHHE.

[Tonucaxapuapl: KpaxMal | IeJUTI0I03a KaK MPUPOAHbIE monuMepsl. CTpoeHHe KpaxMmaa u
[IEJUTIONO3bI, (U3MYECKHE M XUMHUYECKHE CBOMCTBA KpaxMmaia (THIPOJIN3, KadeCTBEHHAas
peakiys C HOJIOM)

OK 01
OK 02
OK 04

Homenxnamypa
KUCTOPOOOCOOEPAHCAUUX
Op2aHu4ecKux
coeOuHeHutl

28

Coaep:xxanue yueOHOro MaTepuaJia

Tema 5.4. Homenknamypa KUCI0p000CO0ePAHCAUUX OPLAHULECKUX COeOUHEHU

TpuBuanpHass W MEXIyHapOJHAas HOMEHKJIATypa, XHUMHYECKHE CBOWCTBA, CIOCOOBI
MOJTyYeHHUsI CIIUPTOB U (PEHOJIOB, KApOOHOBBIX KUCIOT M 3(DHUPOB, ABJETHIOB U KETOHOB.
CocraBiieHHe CXeM peakIlfii (B TOM YHWCIE MO MPEAIOKEHHBIM IETIOYKaM MPEeBPAIICHH ),
XapakTepU3yIOINX XHMHYECKUE CBOMCTBA  KHCJIOPOAOCOIEPKAUIUX  OPraHUYECKHUX
COCIMHECHHH

Tema 5.5. Xumuueckue u gusuyeckue ceolicmea KUciopo00Co0epHcaujux Op2aHu4ecKux

OK 01
OK 02
OK 04
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coeouHeHus.

Xumuueckue u 29 |IIpoBenenue, HaOMIOJEHNE U OMHMCAHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHHE CIIUPTOB,
Qusuueckue  ceolicmea KayeCTBEHHBIC PEAKIIMU OHOATOMHBIX CITUPTOB (OKHCIeHHE 3TaHosa okcuaoM menu (1)),
KUCTIOPOOOCOOEPAHCAUUX MHOTOaTOMHBIX CHHPTOB (B3auMojeicTBue miniepura ¢ ruapokcugom meau (1)),
Op2aHUu4ecKux QJIBJIETHIOB (OKUCIICHHE aMMHUAYHBIM PacTBOPOM okcuaa cepedpa(l) u ruapokcuaoMm menu
coeOuHeHUsl. (11), B3aumoericTBrEe KpaxMaiia ¢ HOI0M), U3yYCHHE CBOMCTB pacTBOPA YKCYCHOM KHUCIIOTHI
Pa3nen 6. A3oTcoepxaiye opraHudeckne coeIMHeHust
Tema 6.1. Avunvi. Amunoxuciomol. beaku
Coaep:xaHue yueOHOro MaTepuaJia OK 01
AMMHBI: METWIAMHH — MPOCTEHIIMN NPEACTaBUTEIb AMUHOB: COCTaB, XUMHUYECKOE OK 02
Amunbi. 30 |crpoenwme, husnUeCKUE U XMMUYECKHAE CBOMCTBA, HAXOXKICHHE B IIPUPO/IC. OK 04
Amunokuciomui. AMUHOKHUCIIOTHI Kak aMm(pOTepHbIe OpraHnyeckue coenuHenus. Ouznueckue U XMMHUECKUE
benxu CBOIMCTBAa aMUHOKHUCIIOT (Ha MmpuMepe MHIMHA). buonornyeckoe 3HaueHME aMUHOKHUCIIOT.
IlenTuael.
benku xak npupoansie nosuMepsl. [lepBudunasi, BTOpuYHasi U TPETUUHAS CTPYKTypa OCIKOB.
XUMHUYEeCKHE CBOMCTBA OEIKOB: THAPOIU3, ACHATYpallvs, KaYeCTBEHHbIE peakluy Ha OeTKu
Ceoticmsa 31 .
dusznyueckue M XUMHUYECKHE CBOMCTBA aMHUHOB (PEaklUU C KUCIOTaMH W TOPEHHUS) U
a30mocooeprcaujux
opeanueciux aMUHOKHUCIIOT (Ha mpuMepe riunuHa). HabmiogeHue u omucaHue IE€MOHCTPAIlMOHHBIX
. OTIBITOB: JIeHATypalus OETKOB NMPU HATPEBAHUH, [IBETHBIC PEAKIINH OEITKOB
COeOUHeHULl
Pa3gen 7. BbIcCOKOMOJIEKYJISIpDHBIE COeIMHEHHUSI
Conep:xaHue y4eOHOro MaTepuaJia OK 01
Tema 7.1. OK 02
Cunmes, ananu3 u K1accu@uxayusi 8b1COKOMOIEKYIAPHBIX COEOUHEHUL. OK 04
Cunmes, ananus u| 32 |OcHOBHblE TOHSATHS XHMHH BBICOKOMOJIEKYJISAPHBIX COEIMHEHHUH: MOHOMEp, IOJHUMED,
Kaaccupurayus CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlNH, CPEAHSAA MOJIEKyJsipHas Macca. OCHOBHBIE
6bICOKOMONEKYJIAPHbBIX METOJIbl ~ CHUHTE3a  BBICOKOMOJIEKYJIIPHBIX  COCAMHEHHM  —  IOJIMMEpU3auus U
coeouHenuil. TMOJINKOHACHCAIIH .
OzHakoMJieHHE C oOOpa3laMud TPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMACC,
Kay4JyKOB: TUTACTMACChl (TMOJUATHIICH, TOJUIIPONHIICH, TMOJUBUHWIXJIOPH, TOJUCTAPOI);
HATypalbHBIH W  CHUHTETHYECKHME Kaydyykud (OyTaaueHOBBIH, XJIOPOMPEHOBBIM U
M30MPEHOBBIN); BOJIOKHA (HATypajbHBIC (XJIOMOK, IIE€PCTh, IIENK), HCKYCCTBEHHBIC
(areTaTHOE BOJIOKHO, BUCKO03a), CHHTETHUYECKHUE (KAIIPOH M JIABCaH)
KoutposbHnas padora 3 33 |CtpykTypa ¥ CBOWCTBA OPraHMYECKHMX BEIIECTB (110 paszaenam 3-7).
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IIpogeccnonaIbHO OpHEHTHPOBAHHOE CO/lepKaHue (Co/iepKaHue NPUKJIATHOT0 MOAYJI) 4
Pa3gen 8. Xumus B ObITY M IPOU3BOJACTBEHHOI 1eATEIbHOCTH YeJI0BeKa 4 OK 01
Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 02
Tema 8.1. Ilpasuna 6e3onacnoco ucnoib306anus 1eKApPCMEEHHbIX NPenapamos, Oblmoegoul OK 1.1
XUMUU 8 NOBCEOHEBHOLL JCUSHIL. OK 1.2
IIpasuna  6ezonacnozo | 34 | IlpaBuiia 9KOJOTHYECKH IIEIECOOOPA3HOrO MOBEAEHUS B OBITY U TPYIOBOM JEIATEIBHOCTH B
UCNONIL3068AHUS LEISIX COXPAaHEHUs CBOErO 3[0POBbS U OKpYXKAIOIIEH NPUPOJHOM Cpelbl, OMACHOCTb
JIeKAPCMBEHHBIX BO3JICHCTBUSI HA JKHBBIE OpPraHU3Mbl OPraHUYECKUX BEILECTB OTHAEIbHBIX KJIACCOB
npenapamos,  ObIMOBOLl (YyrmeBogopo/sl, CIUPTHI, (PEHOIIBI, XJIOPOPTaHUIECKHE TIPOU3BOIHBIC, abJACTHIIBI U AP.),
XUMUu 8 NOBCEOHEBHOU MOKa3aresb MPeesbHO TOMYCTUMOM KOHIIEHTPALIMU U €0 UCII0JIb30BAHHUE. 2
HCUBHU. Ponb xuMuu B 00ecTieYeHNN SKOJIOTUIECKOM, SJHEPTeTHYECKON U MUIIEBON O€30MaCHOCTH,
pa3BUTUM MEIUIUHBI, CO3JAHUU HOBBIX MaTepuaaoB (B 3aBUCUMOCTH OT BHJA
npoeCCHOHATTLHON IeATEIbHOCTH), HOBBIX HMCTOYHUKOB SHEPrUH (aJbTepHATHBHBIC
UCTOYHUKUA DHHEpruM). XuUMHUS U 3J0pOBbE 4UEJIOBEKa: TMpaBuWia O€30ImacHOro
WCII0JIb30BAaHHUS JIEKAPCTBEHHBIX MIPENapaToB, ObITOBOW XMMHH B TOBCEAHEBHOMN KM3HHU.
Ilpumenenue xumuyeckux | 35 |IIumeBble MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO NHUTAaHUS, BaXHEHIINE CTPOUTEIbHBIE U
gewecms u mexHoNo2Ull ¢ KOHCTPYKLIMOHHBIE MaTepHajbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJACTBO, KPAaCKH, CTEKJIO,
yuemom 0yoywet KepaMHKa, MaTepuanbl il SJEKTPOHHUKH, HaHOMaTepHalibl, TEKCTHJIbHbIE BOJIOKHA,
npogeccuonanvrol VUCTOYHUKUA DSHEPTUH, OpPraHUYEeCKHEe W MUHEpaJbHble YIOOpEHMs, JIEKApCTBEHHBIE U
0esamenbHOCmU. KOCMETHYECKHE TNpenapaTthl, ObITOBAasS XHUMHS, Marepuanbl M3 HCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.
36 |IlpomexyTouyHas aTTecTalys Mo AMCHUILINHE (updepeHIMpOBaHHbIN 3a4eT). 2
Bcero 72
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3. YCJOBUA PEAJIM3ALINHU INPOI'PAMMBI
OBBUHIEOBPA3OBATEJIBHOUINCIUIIJINHBI
3.1. TpeOoBaHuss K MHHHUMAJIBHOMY MATEPHAJIBHO-TEXHUYECKOMY

o0ecneyeHn 1o

Jlist peanuzanuu MporpamMmbl  001Ie00pa30BaTEIbHON JIUCUUIITUHBL  JTIOJKHBI
OBITh TIPEIYCMOTPEHBI CIICAYIONINE CICIHAIbHBIC TOMEIICHUS: Y4YeOHBIH KaOWHET
XUMUH W/WIH Y4eOHOU XUMUYIECKOM JIab0paToOpHH.

OddexkTuBHOCTH MpenoaaBaHusi o01e00pa30BaTENbHON AUCIMUIUIUHBL « XUMUS)
3aBUCHUT OT HaJU4MsI COOTBETCTBYIOIIETO MaT€pUaIbHO-TEXHUYECKOTO OCHALEHUSA. DTO
OOBsICHSIETCS ~ OCOOEHHOCTAMU  JAMCLUMIUIMHBI, B  TEpPBYKO  odepedb, €€
HKCHEPUMEHTAJIbHBIM XapaKTEPOM, IIHUPOKUM CIEKTPOM MPUMEHEHUS M MPAKTHYECKON
3HAYMMOCTBIO0. PekomeHayeMoe MaTepHallbHO-TEXHHMUYECKOE obOecreueHne KaOWHeTa
XUMUU U XHMHYECKOW JabopaTOpuy BKIIOYAET: CIECIHAIM3UPOBAHHYIO MeEOenb |
CHUCTEMBl  XpaHCHHMs, TEXHUYECKHME M  JJICKTPOHHBIE  CpEACTBa  OOy4YeHWS,
JIEMOHCTPALIMOHHBIE Y4EeOHO-HAISITHBIE TTOCOOUS, IEMOHCTPAIIMOHHOE 000pYA0BaHHUE U
PUOOPHI, 71a00paTOPHO-TEXHOJOTHIECKOE obopyoBaHue, 71a00paTOPHYIO
XUMUYECKYIO0 TMocyay, Monaenu (0ObeMHbIE U IUUIOCKHE), HATypalbHble OOBEKTHI

(KOJIIIEKIINH, XUMUYECKHE PEaKTUBBI), 000pyA0BaHHUE JIAOOPAHTCKOM.

CnenuaJn3npoBaHHas Medesib U CHCTeMbl XPaHEHH S

1 | Cron maGopaTopHBIi 1EMOHCTPAIIMOHHBIN (C 3aLTUTHBIM, XUMOCTOMKHUM U TEPMOCTOUKUM
MOKPBITUEM, PAKOBUHOM, TIOJIBOJAKON U OTBEJIEHUEM BOJIbI, CAHTEXHUKOMH,
JIEKTPUICCKUMU PO3ETKaMH, aBTOMAaTaMU aBapUMHOTO OTKIIFOUSHUS TOKA)

2 | Cron 1ab0opaTOpPHBIN 1EMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOH (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOUKUM MTOKPBITHEM )

3 | Cton yueHnueckuit 1aboOpaTOpHBIN, peryIupyeMblil 10 BHICOTE (C 3aIUTHBIM,
XUMOCTOMKHM U TEPMOCTONKHUM MOKPBITHEM, PAKOBUHOM, OOPTHKOM 110 HAPYKHOMY
Kparo, MOJIBOJIKON M OTBEJCHUEM BOJIbI, M CAHTEXHUKOW)/CTON yUECHUUECKHIA,
peryIupyemslii o BbIcOTe (MpUoOpeTaeTcs TOIbKO MPU HAIWYUH CTIEHHUATbHOTO
71a00paTOPHOTO OCTPOBHOT'O CTOJIA) (1O KOAUUECMBY 00VUaouwuxcs)

4 | Ctyn y9eHHYECKUH (1o Konuuecmasy o0y4arouuxcs)
5 | Ornerymurenb
6 | Jocka knaccHasi/PenbcoBasi cucTeMa ¢ KIIaCCHON M MHTEPAKTUBHON JIOCKOU

(mporpamMmHOe o0ecriedeHre, MPOEKTOp, KPETICHUS B KOMILIEKTE )/HHTEPaKTUBHON
MaHes b0 (MMporpaMMHOE 00ecriedeHre B KOMITJIEKTE)

CTo7 ¢ simmKaMu JUTsl XpaHEHUs/TYMOO# (pabouee mecmo npenodasameisi)

-
8 | Kpecno oducHoe (pabouee mecmo npenodasameisi)
9 | Jocka mpobOkoBasi/[locka MarHUTHO-MapKepHast

10 | Cucrema (yCTpOMCTBO) JJisl 3aTEMHEHUS] OKOH

11 | [lIxad BBHITSHKHON TaHOPAMHBIN

12 | lllkad s xpaHeHus: yueOHBIX TOCOOHi
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13 ‘ ArnTedka yHUBEpcaJIbHas Ul OKa3aHUsI IEPBOM MEAUIIMHCKOM TOMOLIU

TexHu4YecKne Cpeacrea

1 | MHoro(yHKIIMOHAJIBHOE YCTPONCTBO/TIPUHTED

2 | IHTepaKkTUBHBINA IPOTrpaMMHO-aNapaTHBIN KOMIUIEKC MOOMIIBHBINA WIIN CTallMOHAPHBIH
(mporpammHOe o0ecrieueHre, NpoeKTop, KperieHnue B komiuiekre)/PenscoBast cucrema ¢
KJIACCHOW M MHTEPAKTUBHOM J1I0CKOM (IIpOrpaMMHO€E 00ecrieueHHe, IPOEKTOP, KPEIUIEHHE
B KOMILICKTE )/ MHTEPAKTUBHOMN MaHEJbIO (ITpOorpaMMHOE 00ecriedeHUE B KOMILJIEKTE)

3 | IlepcoHasibHBIi KOMIBIOTED ¢ TIepudepreil/HOyTOYK (JIMLIEH3UOHHOE MTPOrPaMMHOE
oOecrnieueHre, 00pa3oBaTeIbHbIM KOHTEHT U CUCTEMA 3alllUThl OT BPEIOHOCHOU
uHpopMaLuu, MporpaMMHoe odecrieuenue st HupoBoii 1aboparopuu, ¢
BO3MO>KHOCTBIO OHJIAHH-0IPOCa)

DJIEKTPOHHbBIE CPeICTBA 00YUeHHUsI

1 | DnekTpoHHbIe cpencTBa 00yueHus/MHTepakTUBHBIE TOocoOus/ OHIIaH-KYPCHI (110
pazoenam paboyel npocpamMMmol)

JleMOHCTpalIMOHHbIE Y4eOHO-HATJIsI/IHbIE 0CO0HS

1 | CnoBapu, ClipaBOYHUKH, SHIUKIONCIHS (10 XUMUYECKUM HAYKAM)

2 | KoMIUIeKT MOPTPETOB BEIMKHX XUMHUKOB

3 | [TocoOus HArJISLIHON SKCHO3ULIAU

4 | llepuoauueckas cucreMa xumuueckux 3nemenToB JI.M. Menneneesa

Cnenuajn3upoBaHHasi MeOeslb M CHCTEMbI XpPaHEHHsI IJIsl XHMHYECKOil J1adopaTopuu

1

JlaGopaTopHbIii OCTPOBHOM CTOJ (JIBYXCTOPOHHUM, C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITUEM, HAJICTOJIEM, C ITOACBETKOW U 3IEKTPUUECKUMU PO3ETKAMH,
I0JIBOAKOM U OTBE/IEHUEM BO/Ibl, U CAHTEXHUKOM)

N

Cryn 1abopaTopHbIi, peryJIMupyeMblil 10 BBICOTE

Cton 1ab0opaTOPHBIA IEMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKHM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKOI M OTBEJICHUEM BOJbI, CAHTEXHUKOM,
AIIEKTPUYECKUMU PO3ETKaMH, aBTOMAaTaMU aBapUUHOTO OTKIIIOUEHUS TOKA)

Cton 1a00opaTOpHBIA IEMOHCTPAIIMOHHBIN C HAACTPONUKOH (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKHUM MOKPBITHEM )

Crou ¢ simuKamMu sl XpaHeHUs1/ TyMOoi

(op}

Kpecino oduchoe

~

Oruerymuresnb

JleMOHCTpAIMOHHOE 000PY/I0BaHME M NPHOOPHI /IS KAOMHETA U J1a00paTOpPHu

Becsl anekTponHbie ¢ USB-nepexoHUKOM

CTOJIMK TOXBbEMHBII

[{enTpudyra nremoHcTpaIoHHas

[IITaTuB JEMOHCTPALIMOHHBIN

AnnapaT JJIS1 TIPOBCACHUSA XUMHUYICCKUX pCaKI_II/Iﬁ

Amnmnapar Kunna

OBIUOMETP

["openka yHUBEpcaabHast

OO N|O|OTAW|IN|F-

[Tpubop /1 MILTIOCTPAIMK 3aBUCUMOCTH CKOPOCTH XUMHUECKHUX PEAKIMM OT yCIOBUMN
OKpYXKarolleH cpenbl

10 | Habop juts 2J1eKTpoIIH3a IEMOHCTPAIIMOHHBIH

11 | [IpuGop /17151 ONBITOB MO XMMHUU C IIEKTPHUECKUM TOKOM (J1aOOpaTOpPHBIN)

12 | [TpuOop /15t OKUCIICHUS CIMPTa HAJl METHBIM KaTaJIM3aTOPOM

13 | ITpuGop jist OJTyYeHUS TaJTOUI0ATKAHOB JICMOHCTPAITMOHHBIN

14 | IIpuGop /y1st MOJTyueHHsl pACTBOPUMBIX BELIECTB B TBEPJIOM BHUJIE

15 | YcranoBka nyst GuiIbTpoBaHUS MO BAKYYMOM

16 | ITpuGop asst onpeeNieHus: COCTaBa BO3AyXa

17 | N'a30ananmM3aToOp KMCIOPO1a M TOKCHYHBIX Ta30B ¢ MUGPOBOM MHIMKAIMEH TOKa3aTenen
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18

[Tpubop I MILTIOCTPAIIMH 3aKOHA COXPAHEHUS] MACChl BEIIECTB

19 | YcTaHoBKa /15l IEPETOHKH BEUIECTB

20 | bapomerp-anepou

21 | Habop i n3ydeHusi BOAOPOAHOM SHEPTeTUKU

22 | pH-metpsl (Oononnumenvroe sapuamusroe 06opyoosamue)
JlaGopaTopHO-TeXHOJI0rHYEeCKOe 000PY10BaHKeE VISl KAOMHETa U J1adopaTopuun

1 | IlpubGop asns noJydeHus TajJouI0aJIKaHOB U CJI0KHBIX 3(UPOB J1a00paTOPHBIi

2 | Konbonarpesarenb

3 | DNeKTpOIUIMTKA

4 | bans kKoMOMHMPOBAaHHAS J1JAOOPATOPHAS

5 | Bechl uis ChITydnX MaTepUaJIOB

6 | [IpuGop mist mosydeHusl ra3oB

7 | CnuproBka gabopaTtopHas

8 | MarauTHas Memnajka

9 | Mukpockor 1 poBoii ¢ pyKOBOJICTBOM I0JIb30BATENSI i TIOCOOUEM JIJIsl YUAIIUXCS

10 | HaGop /Ui YUCTKU ONITUKH

11 | HaGop nocyipl 11k peakTHBOB

12 | Habop mocy bl ¥ IpUHAIISKHOCTEH JUIst pabOThI ¢ MAJIBIMU KOJIMYECTBAMH BELIECTB

13 | HaGop npuHauIe:)KHOCTEH 11 MOHTa)Ka TPOCTEHUIITUX MPUOOPOB 110 XMMHH

14 | Habop mocyibl ¥ IpUHAAISKHOCTEH U3 MponuiieHa (MUKpoIadopaTopusi)

JlaGopaTopHasi XumMuuecKasi ocy/aa Ui KauHeTa u JiaGopaTopuu

1 | Kommiekt koa0 JeMOHCTPAlMOHHBIX

2 | Habop npoOOK pe3MHOBBIX

3 | Ilepexon CTEKISTHHBIN

4 | Ilpobupka Bropna

5 | IlpoOupka IBYyXKOJIEHHAs

6 | CoeaMHUTENb CTEKJISIHHBIN

7 | 3axuM BUHTOBOM

8 | 3axum Mopa

9 | lll;maHr CHIMKOHOBBIN

10 | KoMmueKT CTeKJIIHHON MOCY/ibl Ha HUTM(ax AeMOHCTPAIlMOHHBIH

11 | do3upymoliee yCTpOHUCTBO (MEXaHMYECKOE)

12 | Komrutekt n3nenvii u3 kepaMuku, dhapdopa u dasaca

13 | Kommiekt s1oxkek happopoBbIx

14 | KommiieKT MepHbIX K0JI0 Majoro oobema

15 | KoMmuieKT MepHBIX KOJI0

16 | KoMIuiekT MepHBIX IWIHHIPOB MJIACTHKOBBIX

17 | KoMIuIeKT MEpHBIX HWIMHIPOB CTEKIISTHHBIX

18 | KoMIuieKT BOPOHOK CTEKIISTHHBIX

19 | KoMIUIeKT MUTIeTOK

20 | KOMIUIEKT CTaKaHOB IIACTUKOBBIX/CTEKJISIHHBIX

21 | KOMIUIEKT CTaKaHOB XUMHUYECKHUX MEPHBIX

22 | KOMIUIEKT CTaKaHUYMKOB JUIs B3BEIIMBAHUS

23 | KOMIUIEKT CTYIIOK C IECTUKAMHU

24 | Habop mmarene

25 | Habop nuHIeToB

26 | Habop ywamexk [letpu

27 | TpyOka cTekisiHHAs

28 | DkcukaTop

29 | Yamma KpucTaJTU3allMOHHAS

30 | [umier TUTETBHBIC
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31 | Bropetka
32 | IlpoGupka
33 | baHka 1oj peakTUBbI TOJUITUICHOBASI
34 | banka 1oy peakTUBbI CTEKJISIHHASL M3 TEMHOTO CTEKJIA C MPUTEPTOM MPOOKOH
35 | Habop CKIISTHOK JIsl paCTBOPOB PEaKTHBOB
36 | ITaymouka cTeKIsTHHAS
37 | llltaTtuB my1st mpoOUpPOK
38 | KoMIIIeKT cpeCTB [Ulsl MHAUBUYAIbHOM 3aLUThI
39 | KoMIIJIeKT TepMOMETPOB
40 | CymmibHast MaHeNb ISl TOCY/IbI
41 | dunbTpoBanbHas Oymara/QpuiabTpsl OyMaskHBIC (O0NOIHUMENbHOE 8APUAMUBHOE
obopydosaniue)
Mopnesu (00beMHBIE U IJIOCKHUE), HATYPaJbHbIe 00beKThI (KOJIeKIHH, XUMHYeCKUe
peaKkTHBBI) sl KAaOUHETa U J1adopaTopuun
1 | KommiektT Mojieneil KpUCTaNIMYECKUX PEIIETOK
2 | Monenp MOJIeKyJTbI OeTKa
3 | HaGop juist MO1eIMpOBaHUs CTPOEHUS] HEOPIraHUYECKUX BEILECTB
4 | HabGop nist MOieIMpOBAHUsL CTPOCHHSI OPTaHMYECKUX BEIIECTB
5 | HaGop uist MoieIMpOBaHUs CTPOEHUS] aTOMOB M MOJIEKYJI
6 | Habop mis MosienupoBaHusi 3JEKTPOHHOTO CTPOCHHS aTOMOB
7 | KoMIUIEKT KOJIeKIMi
8 | KOMIIJIeKT XMMHYECKHX PEaKTHBOB
ObopynoBanue JJa00PAHTCKOH KAOUHETAa XUMHUM
1 | Crox ¢ smmkaMu Juisi XpaHEHUs/ TYMOO#
2 | Kpecno opucunoe
3 | Cron nabopaTopHbI MOSUHBIN
4 | CymmibHasl TaHeNb JJIsl TOCYIbI
5 | lIxad nust XxpaHeHHs! y4eOHbIX TOCOOU
6 | llxad uist XxpaHeHUsI XUMUYECKUX PEaKTHBOB
7 | Hlkad st xpaHeHust 1a00paToOpHOI MOoCy1bl/IprubopoB
8 | lllkad BBITSKHON
9 | JTaGopaHTCKHUH CTOJ
10 | Cryn n1aGopaTopHBbIi, peryIupyeMblii IO BBICOTE
11 | DnexTpuyecKuil aKkBaUCTHILISTOD
12 | lllkad cymmibHbIHA
13 | Pe3uHOBBIE IEpUATKU
14 | KommuiekT epieit AJisi MbIThbsl 1a00paTOPHOM MOCY b

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu nNporpaMmmbl

Jlnst  peanuzanuu  mpOrpaMMbl  y4eOHOTO TpeaMeTa OMOIMOTedHbId (DOoHT
o0pa3oBaTelbHOM OpraHu3aluyd JODKEH HMETh IMe€YaTHble W/WIM 3IIEKTPOHHBIE
y4eOHUKH U pa3padOTaHHbIE B KOMIUIEKTE C HUMHU y4eOHble MOocoOus (MpU HAJTUYHH),

JOMYIIEHHBIE K WCIOJIB30BAHUIO TIPH pean3aluud  00pa3oBaTEIbHBIX MPOTPAMM
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cpenHero mpodecCHoHaTBFHOTO 00pPa30BaHUs, PEATN3yEMbIX Ha Oa3e OCHOBHOTO OOIIETO

o0pasoBaHus’.

[Ipu peamuzauuu nporpammsl  00pa3oBaTENbHOM JUCHUILUIMHBL BO3MOXKHO
UCIIONIb30BAaHUE  DJIEKTPOHHBIX  00pa30BaTENbHBIX  PECYpPCOB,  JOMYIICHHBIX K
UCIOJIb30BAHUIO TIPU peaju3aluyd 00pa3oBaTENbHBIX IPOrPaMM CpPEIHET0 OOIIEro

oOpazoBaHHs.

OcHoBHBIE NTeYaTHbIE W/ UJIH 3JIEKTPOHHbIE H3IaHUS

1. T'abpuensu O.C. Xumus. 10 kmacc: Yueb. [ns o6meoOpa3zoBaTeIbHBIX
yupexaenuit/ O.C. I'abpuensu, @.H.Mackaes, C.}O.ITonomapes,
B.U.Tepenun; [lox pen. B.M.Tepenuna. — M.: [Ipoda, 2020.

2. T'abpuensn O.C. Xumus. 11 knacc: Yue0. s o01eo0pazoBaTebHbIX
yupexaenuit/ O.C. I'abpuensn, ®.H.Mackaes, C.}O.Ilonomapes,
B.N.Tepenun; [lox pen. B.M.Tepenuna. — M.: Jlpoda, 2020

1.1.1. /IonoJIHUTEeIbHbIE HCTOYHUKHU

1.  Busropckuii B.fl. [lunaktnyeckuil MaTepuai o OpraHu4ecKor XMMHH.
VYuebnoe nocodue st cpeqn. [ITY. — M.: Beicur.iik.,1987.

2. Tabpuensa O.C. HacronpHast kaura yuutens xumun: 10 ximacc / O.C.
["a6puensn, N.I'. OctpoymoB — M., 2004.

3. T'abpuensn O.C. HactonbHas kaura yuutens xumuu: 11 kmace: B 2 4./ O.C.
INabpuensa, I'.I'. JIsicoBa, A.I'. BBenenckas — M., 2004.

4. T'apa H.H. KonTponbsHbie u nmpoBepouHbie padothl o xumuun 10 — 11 kiacc.-
M.: lpoda, 2001.

5. Tompadapo A.JI, Xomaxos FO.B. «COopHHK 3a/1a4 U yIIpa)KHEHUH M0 XUMUHU
1S cpeniHedt mkodb», M.: «IIpocBenienne», 1980. - 190c, ui.

6. Eropos A.C., Hlankas K.II., MBanuenko H.M. Xumus. ITocodbue-penetutop
st mocty- natouux B BY3s1.-Poct 0//l.: ®enukc, 2001

Humepuem - pecypcel:

1. http://www.openclass.ru/node/96704 - I[TpupoHbie HCTOYHUKH YIIICBOAOPOIOB

2. http://www.openclass.ru/node/85611 - kayuyk

3. http://www.openclass.ru/node/55285 - TectoBble 3aianus O TEMe

«XuMmnueckas cBs3b. Kpucrammueckue pemeTkm

4, http://www.openclass.ru/node/54561 - Mctopust mepruoanyecKoi CUCTEMBI

5. http://www.openclass.ru/node/45054 - ITpesenTanms «OBP»

6. http://www.openclass.ru/node/213972 - IIpenenbHbIe U HEMPEACTbHBIC
YIJIIEBOAOPOAbI
http://www.openclass.ru/node/209167 - AuneraTHOE BOJIOKHO
http://www.openclass.ru/node/208770 -Bukropuna «Kucmopoacoaepxarne
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http://www.openclass.ru/node/96704
http://www.openclass.ru/node/85611
http://www.openclass.ru/node/55285
http://www.openclass.ru/node/54561
http://www.openclass.ru/node/45054
http://www.openclass.ru/node/213972
http://www.openclass.ru/node/209167
http://www.openclass.ru/node/208770

9.

COEIMHEHUSD)
http://www.openclass.ru/node/208317 -Ilpe3eHTanus 0 )KU3HU U

nesarensHoct A.M. byTnepoBa

10.
11.
12.
13.
14.
15.
16.
17.

http://www.openclass.ru/node/204810 - Buasl XUMHUUYECKOU CBA3U

http://www.openclass.ru/node/187262 - XKeine3o

http://www.openclass.ru/node/179299 - AnkaHbl - Ha3BaHUS BEILIECTB

http://www.openclass.ru/node/176427 - Poib XUMUH B KU3HU YEJIOBEKA

http://www.openclass.ru/node/176415 - YrneBoasl

http://www.openclass.ru/node/176415 - YrieBoasl

http://www.openclass.ru/node/175894 - XapaKkTepucTMKa XMM. 31eMeHTOB 1 rpynnbi

http://www.openclass.ru/node/169042 - CTpoeHue aToma
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http://www.openclass.ru/node/176415
http://www.openclass.ru/node/176415
http://www.openclass.ru/node/175894
http://www.openclass.ru/node/169042

4. KOHTPOJIb M OIEHKA PE3YJIIbTATOB OCBOEHUA

OBIIEOBPA3OBATEJIBHOM JUCHOUIIJIAHBI

KonTtpons u oImeHka pe3yJbTaTOB OCBOCHHUS 0011e00pa3oBaTebHOM

JTUCITUTIIMHBI PACKPBIBAIOTCS Yepe3 MPEIMETHBIE Pe3yJIbTaThl, HAIIPaBJICHHBIC HA
dbopmupoBaHre oOmUX W TPO(HECCHOHATHHBIX KOMIIETEHIIMHA TIO pas3zienam

N TCMaM COACPIKaHUA yqe6H0ro Matcpualia.

Oob6masi/npogeccuoHabHAs

THun oeHOYHBIX

OepexIIMBOro MPOU3BOACTBA, 3P(HEKTUBHO
JIEIICTBOBAThH B YPE3BbIYANHBIX CUTYaLUSIX

Pa3znen/Tema .
KOMIIeTEHII U MepOnpUATHH
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MpoeCCHOHATBHOMN IEATeIFHOCTH Tema 2.1,2.2
MIPUMEHUTEIBHO K Pa3JIMYHbIM KOHTeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 VYcTHbIl onpoc
Tema 5.1-5.4 Pemenue pacu€THpix 3a1a4
Tema 6.1 Haomronenue 3a xoqoM
Tema 7.1 BBITIOJTHEHUS PAKTUKO-
Tema 8.1 OPHEHTUPOBAHHBIX 3aJaHUN
OK 02. Mcnonb30BaTh COBPEMEHHbIE Tema 1.2, 1.4, [IpencraBnenue
CpezcTBa IOUCKA, AHAIIN3A U 1.6,1.7 pe3yabTaToOB
UHTEpIIpETaluy HH(OPMAIIUU, U Tema 2.1,2.2 MPAKTUYECKUX U
MH(OPMaLIMOHHbIE TEXHOJIOTUH JJIs Tema 4.1, 4.2 nabopaTOpHBIX PadoT
BBITMIOJTHEHUS 33/1a4 PO eCCHOHATBHON Tema 5.2-5.4 [IpoBeneHne XUMHUYECKOTO
NEeATEILHOCTH Tema 6.1 JKCIIEPUMEHTA
Tema 7.1 Brinosninenue
Tema 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 pabot o
D¢ heKTUBHO B3aMMOIEHCTBOBATH U Tema 2.1, 2.2 pasziejiam AuCIUITTAHBL
pa6OTaTb B KOJUIEKTHBE U KOMaHJIE Tema 41, 4.2 OHeHKa CaMOCTOATCIbHO
Tema 5.2-5.4 BBIIIOJIHEHHBIX 3aJaHuU
Tewma 6.1 3amura penieHus Kec-
Tema 7.1 3a1ay (c yueTom Oyaymiein
Tema 8.1 npodeccuoHaTbHON
OK 07. ConeiicTBOBaTh COXPaHEHUIO Tema 1.7 NeSITEIbHOCTH )
OKpYKarolleu Cpenbl, Tema 5.1 Brinonnenue 3aganui
pecypcocOepekeHuto, IpUuMeHsTh 3Hanus | Tema 8.1 IIPOMEKYTOUHOU
00 U3MEHEHUU KJIMMaTa, TPUHIIUIIBI aTTecTalluu
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