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1. OBbLIASA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBbI
OBIIIEOBPA30OBATEJIBHOM JUCHUILIAHBI «XUMUS»

1.1. MecTo THCHMILIMHBI B CTPYKTYpe oOpa3oBaTenbHoii nporpammsbl CITIO
OobmeoOpa3oBaTenbHas JUCHUIUIMHA «XHUMHUS» SBISETCA 005S3aTeIbHOW  YaCThIO
o0mieo0pa3oBaTenpHOrO MUKIIa 00pa3zoBaTenbHOM nmporpamMmel B cootBeTcTBru ¢ @I'OC CITO no

npodeccuu 35.01.27 «Macrep ceIbCKOX03AHCTBEHHOT0 TPOU3BOICTBA)

[TpuknagHoil MoOAynb BKIOYaeT paznen 8 «Xumusg B OBITY W IMPOM3BOACTBEHHOMN
NeSITeTTLHOCTH YEJIOBEKa», KOTOPBIN pean3yeTcs s BceX MpodeccHii/crienuaabHOCTeH METOI0OM
pellleHus] KEIHCOB, CBSI3aHHBIX C HKOJOTMYECKON O€30MacHOCThI0 W OICHKOW MOCIeICTBUN
OBITOBOM W TMPOM3BOJACTBEHHOHN JIEATENIBHOCTH, COOTBETCTBYIOUIEH OTpacisM Oynayiien
poeCCHOHATLHOMN eATETFHOCTH 00YYarOIIXCsl.

1.2. lHean u nu1anupyemble pe3yibTAThl 0CBOCHHS TUCHUIINHBI

1.2.1. Heau 1 3a1a4u AUCHUNIIMHBI

CopepxaHue mporpaMMbl 00111e00pa30BaTEIbHON JUCIUILTUHBI « XUMHUSD) HAPABICHO HA
JOCTH>KEHHE CIIETYIOUIUX HeJIeH:

- (GhOopMHUpPOBAHME CUCTEMbl XMMHUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTaBJISOIICH
€CTECTBCHHO-HAy4YHONW KapTHUHBI MHUpa, B OCHOBE KOTOPOM JIeXKAaT KIKOYEBBIE IOHATHSA,
dbyHIaMEHTaIbHBIE 3aKOHBI M TEOPUU XMMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M MOHUMaHHUE
CYUIHOCTH JOCTYTIHBIX 0000IEHNI MUPOBO33pEHYECKOTI0 XapaKTepa, 03HaKOMJIEHHE ¢ UCTOpUEi
UX Pa3BUTHUA U CTAHOBJICHUS;

- dbopMupOBaHHE W pa3BUTHE IMPEACTABICHUI O HAay4HbIX METO/JaX MO3HAHUS
BEIECTB U XUMUYECKUX PEAKIIHI, HEOOXOIUMBIX ISl TPUOOPETEHUSI YMEHUI OpUEHTUPOBATHCS B
MHpE BEIIECTB U XMMHYECKUX SIBJICHUM, UMEIOIIUX MECTO B MPHUPOJEC, B TMPAKTHUYECKON U
IMOBCEAHEBHOM XKU3HU;

- pa3BUTHE YMEHHA M CIIOCOOOB MACSITENHbHOCTH, CBS3aHHBIX C HAOIMIOJCHHEM H
OOBSICHEHMEM XUMHUYECKOTO DKCIEPUMEHTA, COOJIIOICHUEM TpaBUil 0€30MacHOTO OOpaIieHust ¢
BEILECTBAMH.

3apaum IMCHUIIMHBI:

1) chopMUpOBaTh TOHMMAHUE 3aKOHOMEPHOCTEH TMPOTEKAaHWUS  XWMHUYECKHUX
MIPOIECCOB U SIBJIEHUM B OKPYKAIOIIEH Cpejie, a TAK)Ke X CBS3b C IETOCTHON HaAyYHOU KapTHHOM

MHpa U ApYT'UMHA CCTCCTBCHHBIMH HAYKAMU,



2) pa3BUTh YMEHHUS COCTaBJIATH (HOPMYJIBI HEOPTaHUYECKUX M OPraHUYEeCKUX
BCIICCTB, YpPaBHEHUS XUMHUYECKUX pEaKIHid, OOBSICHITH WX CMBICI, HWHTEPIPETHPOBATH
pPe3yNIbTaThl XUMHUYECKHUX IKCTICPUMEHTOB,

3) chopMUpOBaThH HaBBIKU MIPOBEICHUS MPOCTEHIINX XUMHYECKUX
SKCIIEPUMEHTAIBHBIX HCCIIEOBAHUNM C COOJIOZCHHEM IMpaBuil Oe30macHoro ooOpalleHus ¢
BEIIECTBAMH U JIA0OPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS HAaXOJIUTh, AHAIW3UPOBATh M HCIOIB30BaTh HH(OPMAIIHIO
XUMHYECKOT0 XapakTepa M3 pa3IU4HbIX HMH(GOPMAIMOHHBIX HCTOYHUKOB, BKJIOYas y4eOHYIO
JUTEpaTypy, HayuHble MyOIMKAMU U UHTEPHET-PECYPCHI;

5) chopMHpOBAaTH YMEHHUS MPOTHO3UPOBATH IOCIEACTBUS CBOCH JEATEIEHOCTH H
XUMHUYECKHX MPHUPOJHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MPOIECCOB, YUYUTHIBAS BO3MOXHBIC
9KOJIOTHYECKHE U COLIMaIbHbIe BO3CHCTBUS;

6) chopMUpOBaTh TOHMMAaHUE 3HAYUMOCTU JOCTIDKEHUN XUMHYECKOW HayKu U
TEXHOJOTHH Il Pa3BUTHS COIUAIBHONH M TMPOW3BOJCTBEHHON Ccdep ¢ yMEHHEM INPUBOJIUTH
MIPUMEPBI UX MPUMEHEHHSI B PA3JIUYHBIX c(hepax KU3HU.

1.2.2. [lnannpyemblie pe3yJabTAThI OCBOCHHS 0011e00pa30BaTEIbHOM JMCUMILIUHBI B
coorBercTBHHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HaueHwe oOmeoOpa3oBaTeNpbHas JUCHUIUIMHA «XHUMHSD» HMEET Npu
dopmupoBannu u pazsutun OK 01; OK 02; OK 04; OK 07 u IIK, mpencraBieHHBIX B

aktyanusupoBaHHbIXx @I'OC CIIO no npodeccun/cnenuanbHOCTH.



Koa n
HAaHMeHOBaHHe
(popmupyembIx

KOMIIeTeH NI

IInanupyemMble pe3yJbTaTbl 0CBOCHHS JMCIUIIHHBI

Oo0mue

III/ICIII/IHJII/IHapHLIe

OK 01. Beibupats
CIIOCOOBI PEIICHUS
3amad
npodeccHoHATEHOM
JeSTEITbHOCTH
MPUMEHUTEIBHO K
pa3InYHBIM

KOHTCKCTaM

JINYHOCTHBIE pe3yJabTaThl 10/I’)KHBI OTPA’KATh B YaCTH:

TPYAOBOI0 BOCIIUTAHUSA:

— TOTOBHOCTh K  TPYIdy, OCO3HAaHHE IIEHHOCTH
MacTepcTBa, TPy 10I00ue;
— TOTOBHOCTh K aKTUBHOMU NEeSATEeIbHOCTH

TEXHOJIOTHYECKOM M COLIMAJIbHOM HaIpaBJICHHOCTH,

CIIOCOOHOCTh ~ WHULMUPOBATh,  IJIAHUPOBaTb U
CaMOCTOSITENIBHO BBIIIOJIHATD TAaKylO AESTEIBbHOCTD;

— HHTEepec K Pa3Nu4HbIM chepaM npodeccroHATBLHON
JESATEIIBHOCTH.

MeranpeaMeTHble pe3yJbTaThl [JOJKHBI OTPaKATh:

Osianenue YHHBEPCAJIbHBIMH Y4eOHBIMU

NMO3HABATEJbHBIMHU JeliCTBUAMM:

a) 0a30Bble JIOTHUYECKHUE 1eliCTBUS:

—  CaMOCTOATENBHO (HOPMYIUPOBATH U aKTYaIU3HUPOBATH

npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

JucuuninHapHbie pe3yJbTaThl J0JILKHBI OTPAKATH:

IP6 01. chopmMupoBaHHOCTh IPEACTABICHUA: O XUMHYCCKOU
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOW KapTUHBI MHUpaA, POJHU
XUMHUH B TIO3HAHWW SIBJICHUH MPUPOABI, B (POPMUPOBAHUU
MBILIUICHUS ¥ KYJIbTYPBl JIMYHOCTH, €€ (PYHKIHMOHAIBHOMN
IPaMOTHOCTH, HEOOXOIUMO AJIs pelIeHHs] TPAKTHUYECKHX 3a7a4
U OKOJIOTWYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cperie;

IIP6 02. BnaneHue CUCTEMOM XHMMHYECKUX 3HAHMM, KOTOpas
BKJIIOYAET:  OCHOBOIIOJIATAIOLIME  TOHATHS  (XUMHUYECKUH
JJIEMEHT, aTOM, DJIEKTpOHHas o0ojiouka aroma, s-, p-, d-
JJEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
NEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCIIECHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIpHAsl Macca, MOJIAPHBINA 00bEM, yIIIepOoHbIN

ckeneT, (yHKIHOHATbHAS

rpynra,

HW30MEPBI, TOMOJIOTUYECKUW PsJ, TOMOJOTH, YTIIEBOIOPOJbI,

paaukaia, H30MEpHs,

KHUCJIOPOA- W a30TCOACPIKAIUEC COCAUHCHMHA, OMOJIOTHYECKU

AKTUBHBIC BCIICCTBA (yr JICBOJbI, JKHUPBbI, 6CHKI/I), MOHOMCD,




YCTAaHABJIUBATDb CymeCTBeHHBIﬁ IIpU3HAK NN

OCHOBaHHWs JUIS CpaBHEHHS, KiIacCU(DUKALMH U
0000111eHM;

OTIPECIIATH IeNIN ACITeIHLHOCTH, 33/1aBaTh TapaMeTPhl
U KPUTEPUU UX JOCTHUKCHHS,

BBISBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpuBaeMbIX SIBJICHUSX;

BHOCHTH KOPPEKTHBBI B JCSTECIHHOCTH, OIICHUBATH
COOTBETCTBUE PE3YyJIbTATOB IIEJISIM, OLICHUBATh PUCKU

HOCJIEICTBUIN IE€ATEILHOCTH.

0) 0a3oBbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIAJICTh HAaBBIKAMH Y4e€OHO-HCCIICIOBATEIbCKOW U
MPOEKTHON JAESITeNbHOCTH, HAaBBIKAMHU pa3pelieHus
npo0Jem;
BBIABIIATH

MMPUYUHHO-CJIICACTBCHHBIC CBA3U n

AKTYAJIM3UPOBAThL 3a4ady, BbIABUIaTb THUIIOTE3Yy €€

PEIICHMA, HAXOAUTh apryMCHTBI JIA JTOKA3aTCJIbCTBA

CBOUX YTBep)K,I[eHI/Iﬁ , 3aaaBaTb nmapaMeTpbl nu

KPUTEPHU PELICHHUS;
AHAJIM3UPOBATH MOYUYEHHbIE B XOJI€ PeIlIeHUs 3a7aun
pE3yJIbTaTHI, ux

KPpUTHYCCKU OLICHUBATb

HOJIUMEpP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbBIE

COCAUHCHUSA, KPUCTAJUIMYCCKAA PCIICTKA, THIIbBI XUMHWYCCKUX

peakiuit (OKMCIHUTENbHO-BOCCTAHOBUTEIIBHBIC, 9K30-U
SHAOTEPMHUUYECKHE, PpEaKIHMH HOHHOrO OOMeHa), pacTBOp,
JEKTPOJIUTHI, HEAJIEKTPOJIUTHL, ANEKTPOJIUTUYECKAs
JTUCCOIMAIUs,  OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb

XMMHYECKON peaklMM, XHMUYECKOE PaBHOBECHE), TEOpUU U

3aKOHBI (TeopI/IH XUMHUYCCKOIO CTpOCHHA  OPraHUYCCKHX

BemectB  A.M. DByrtnepoBa, Teopuss 3JIEKTPOJIMTHYECKOU
Jyccounanuu, nepuoanueckuid 3akod .M. Menaeneesa, 3akoH
COXpaHEHHUs MAacCChl), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHH, (AKTOIOTHYECKHE CBEACHHUS O CBOMCTBaX, COCTaBe,
MONyYeHUH U 0OE30MacHOM UCIHOJIB30BAaHUU  BaXKHEHIINX
HEOPraHUYECKHUX ¢ OpPraHWYECKHWX BEIIECTB B OBITY W
MPAKTUYECKOM IESTEIbHOCTH YEIOBEKA;

IIP6 03. chopMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIC
NPU3HAKK U B3aUMOCBSI3b W3YUYEHHBIX MOHATUH, MPUMEHSTH
COOTBETCTBYIOIINE MOHATHS TPU ONMMCAHUN CTPOEHUS U CBOWCTB
HEOPraHWYECKUX U OPTaHMYECKUX BEIIECTB U UX MPEBPAIICHUN;
BBISIBJIATh B3aUMOCBSI3b XMMHMUYECKUX 3HAHMM C MOHATHSIMHU U
MPEJCTABICHUSAMH APYTUX ECTECTBEHHOHAYYHBIX MIPEIMETOB;
mpPo 04. HCII0JIb30BATh

c(hOpMUPOBAHHOCTh  YMEHHUU




JIOCTOBEPHOCTD, [IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCJIOBUSX;
YMETh MEPEHOCUTh 3HAHUS B II03HABATEIBHYKD U

NPAaKTUYECKYIO O0JIACTH KHU3HEIEATSILHOCTH.

HAaMMEHOBAHMS XHMHYECKHX COCAMHEHUN MEXIYHapOIHOIO
COK03a TEOPETUYECKOM W NPUKIAJTHON XUMHUU U TPHUBHUAJIbHBIC
Ha3BaHMs Ba)XHEHIIMX BEIIECTB (3TWUJIEH, alleTUJIEH, TJIMLEPHH,
¢denon, dopManbaerua, yKCycHas KUCIIOTa, IIMLWH, YTrapHbII
ra3, yrJeKuCibld ra3, aMMHAK, raiieHas U3BECTb, HeralleHas
U3BECTh, NHUTHEBAs COJA U JPYTHX), COCTABIATH (POPMYIIBI
HEOPraHWYECKUX M OpPraHMYECKHUX BEIIECTB, YpaBHEHUS
XUMHYECKHUX pPEaKIHid, OOBSACHATH UX CMBICI; MOJITBEPKIATh
XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMU U 3aIllUCSAMU ypaBHEHUN
XUMHYECKUX PEAKIIU;

IP6 05. cdhopMUpOBaHHOCT, YMEHHIl  YyCTaHABIIMBATh
IIPUHAJJIEKHOCTD U3yUYEHHBIX HEOPTaHUYECKUX U OPraHUYECKHUX
BEILIECTB K OMNpEJEICHHbIM KjlaccaM M TPYINIaM COEAUHEHUH,
XapakTepu30BaTh MX COCTaB M BaXXHEWIIME CBOMCTBA;
OTIpEACTATh BUIBI XUMUYECKUX CBA3CH (KOBaJleHTHAs, HOHHA,
METAJZINYECKas, BOAOPOJHAs), THUIBl  KPUCTAIUIMYECKHX
PELIETOK BEIIECTB; KJIacCU(UIMPOBATh XUMUUECKHUE PEAKIINH;
IIP6 07. chopMUPOBAHHOCTh YMEHHM MPOBOAUTH PACYETHI 11O
XUMHYECKUM (hopMysaM U ypaBHEHUSIM XUMHYECKHUX PEaKIIHii ¢
UCIOJb30BaHUEM (U3NYECKUX BEIWYHMH, XapaKTEePHU3YIOLIMX

BEIIeCTBA C KOJIMYCCTBEHHOW CTOPOHBI: Macchl, oObema




(HOpMaHBHBIe YCJ'IOBI/IH) Ia30B, KOJIN4YCCTBA BE€IICCTBA,

HCIIOJIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA [JIA NPUHATUA
peH_IeHI/Iﬁ B KOHKPCTHBIX KMU3HCHHBIX CUTYALIUAX, CBA3AHHLIX C

BEIIECCTBAMU U UX ITPUMECHCHUECM.

OK 02. Mcnonp3oBath
COBpEMEHHBIE
CpezacTBa MOUCKa,
aHaIM3a u
UHTEPIIPETANH
nHpopMauu u
nH(POPMAIOHHBIE
TEXHOJIOTHH IS
BBHITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM

JCATCIIBHOCTH

JIn4HOCTHBIE Pe3yJIbTaThl JOJIKHBI OTPAKATH B YACTH:
LHEHHOCTH HAYYHOI'0 MIO3HAHMSA:
— c(pOpMUPOBAHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOILECTBEHHOW IMpPaKTHUKH, OCHOBAaHHOI'O Ha

JMaore KyJlbTyp, CIOCOOCTBYIOILEIO OCO3HAHUIO
CBOET0 MecTa B MOJIUKYJIbTYPHOM MUDE;

— COBEpPIICHCTBOBAaHUE S3BIKOBOM M  UYUTATEIbCKOHN
KyJIbTYpbl KakK CpEICTBAa B3aUMOACUCTBHUS MEXKAY
JIOJbMU U NTO3HAHUS MUPA.

MeranpeamMeTHble pe3yJbTaThl [J0JKHBI OTPaKATh:

Osianenue YHHBEPCAJIbHBIMH Y4eOHBIMU

NMO3HABATE/ILHBIMHU AeHCTBUAMM:

B) pabora ¢ nHgopmanmeii:

— BIaJeTh HaBbIKAMHM TMOJY4YeHHs HHPOpMALUM U3
HMCTOYHUKOB CaMOCTOSITENILHO

Pa3HBIX THIIOB,

OCYHICCTBJIATEL IMOMCK, aHAJIN3, CHUCTEMAaTHU3alWuI0 U

JAucnumimmHapHbie (NpeaMeTHbIe) Pe3ybTAaTbl U J0JLKHBI
0TPakKaTh:

IIP6 06. BnaseHrEe OCHOBHBIMH METOJAMH HAYYHOI'O [TO3HAHUS
BEIIIECTB U XMMUUYECKHX SBJICHHH (HAOIIO/IEHUE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE);

IIP6 07. chopMUPOBAHHOCTH YMEHHI MPOBOAUTH PACUYETHI 1O
XUMHUYECKUM (DOpMysIaM B ypaBHCHUSM XUMHYCCKHUX PEaKIIH C
UCIIOJIb30BaHWEM (DU3UYECKUX BEIIMYMH, XapaKTePU3YIOIINX
o0beMa

BEIIECTBA C KOJIHMYECTBEHHOMU CTOPOHBI: MACCBI,

(HOpMaHLHLIe YCJ'IOBI/I}I) ra3oB, KOJIM4YCCTBA BCHIICCTBA,

HCIIOJIb30BaTh CUCTEMHBIC XUMHWYCCKUC 3HAHUA JIA NPUHATUA
peHICHI/Iﬁ B KOHKPCTHBIX XMU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C
BCIIECCTBAMU U UX ITPUMCHCHHUCM;

I1Po  08.

chOpPMUPOBAHHOCTh YMEHUW TMJIAHUPOBATh U

BBIIIOJIHATh ~ XMUMHYECKUH  OKCIIEpUMEHT  (TpeBpalleHus

OPTraHNYCCKUX BCUICCTB MPHU HAI'pEBAHWH, ITOJTYYCHUC 3TUJICHA U
HU3Y4YCHUC CTO CBOfICTB, KaUCCTBCHHBIC PCAKIINHN HA AJIbACTHUDI,
ACHATypauusa OcIKOB npu

Kpaxmall, YKCYCHYIO KHCIIOTY;




UHTEPIIPETAlNI0 MHPOPMAMU PA3IMYHBIX BUAOB U
¢dbopM TpeICTaBICHNUS;

— CO03/1aBaTh TEKCTHl B PA3IUYHBIX (popMaTax ¢ yueTom
Ha3HAuYeHUS HMHPOPMALUU M IEJICBOH ayIUTOPHUH,
BBIOMpAasi ONTUMAIBHYIO (OpPMY TNpPEACTABICHUS U
BU3yaIH3aLUH;

— OLICHHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTh
uHpOpMalMy, €e COOTBETCTBUE NPABOBBHIM H
MOpPaJIbHO-3THYECKIM HOpMaM;

— BJIaACTh HaBbIKaMMW  paCIIO3HABAHUA W 3alIUThI
uHpopManuy, WHPOPMANMOHHONH  OE30MacHOCTH

JINYHOCTHU.

HarpeBaHWH, IBETHBIC PEAKIMHM OEJIKOB; MPOBOJAUTH PEAKIIUU
HOHHOTO OOMEHa, OMNpeNeNsiTh Cpeay BOJHBIX PacTBOPOB,
KayecTBEHHbIE PEaKlUuu Ha cyiubdar-, kKapOOHAT- U XJIOPHUJ-
AQHUOHBI, HA KAaTHOH aMMOHHS; pelIaTh 3KCIEPUMEHTAIbHBIC
3amauu 1o teMam "Metamisl" 1 "HeMeramisl") B COOTBETCTBHH
C TmMpaBUJaMH TEXHUKH OE30MaCHOCTH TpH OOpalleHuu C
BEIIIECTBAMU M JIA0OPATOPHBIM 000PYIOBAHUEM; MPEICTABIATH
pe3ynbTaThl XMUMHUYECKOTO OJKCIEpUMEHTa B ¢opMe 3arucu
yYpaBHEHUH COOTBETCTBYIOUIMX peakuuid U (QOopMyIHUpOBaTh
BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

P66 09. chopMHPOBAHHOCTHL YMEHHUS  AHAJTU3UPOBATH
XUMHYECKYI0  MHGOpMaIMI0, TOIYy4yaeMyl M3  pa3HbIX

HNCTOYHUKOB (CpCI[CTB MacCOBOM I/IH(I)OpMaI_II/II/I, CCTh I/IHTepHeT )51

JpYyTHE).

OK 04. DdpdexTuBHO
B3aMMO/JICMICTBOBATH U
paboTaTh B
KOJIJIEKTUBE U

KOMaH/JIC

JINYHOCTHBIE pe3yjbTaThl 10/I>)KHBI OTPA’KaTh B YaCTHU:

IPakKAaHCKOI0 BOCIIUTAHMUA:

— TOTOBHOCTb BE€CTU COBMCECTHYH [JCATCIBHOCTH B

MHTEpeCcax rpaxJ1aHCKOro oOILIeCcTBa;

— YMCHUC B3aHMMOJICHCTBOBATh C conuaJibHbIMHA

HHCTUTyTaMU B COOTBCTCTBHH C HX q)YHKIII/IHMI/I u
Ha3Ha4YCHUCM.

MeTtanpeamMeTHbie pe3yJabTaThl JOJIAKHBI 0TPAKATH:

JucuMnjauHapHblie (MpeAMeTHbIE) pPe3yJabTaThl M J0JLKHBI
OTpaKaTh:

I1P6 08. cdopmMUpOBaHHOCTb yMEHUH IUIAHUPOBATH U
BBIMOJIHATh ~ XUMHUYECKUH  3KCIEPUMEHT  (IIpeBpalleHus
OpPTraHUYECKUX BEIIECTB MPU HarPEBaHWH, TIOTyYCHUE dTHIICHA U
W3yYEHHUE ero CBOICTB, KAUECTBEHHBIC PEaKIIUN Ha ajbJIETHIH,
KpaxMall, YKCYCHYIO KHCJOTY; JAeHaTypauusi O€JIKOB IpH

Harp€BaHnM, IBCTHBIC PCAKIHUU 6CJ'IKOB; MNpOBOAWUTL PCAKIHNU

9




OBJlaleHHe YHMBEPCAJIbHBIMA KOMMYHUKATHBHBIMHU

JNeidCTBUAMU:

0) COBMECTHAs J1eATeJIbHOCTD:

— TOHMMATh U UCTIOJb30BaTh MPEUMYIIIECTBA KOMaHHOMN
Y UHIUBUTyaJIbHOU PabOThI;

— TMpUHUMATh  [EJIM  COBMECTHOW  JI€ATEIIbHOCTH,

OPraHU30BbIBaTh U KOOPJAMHUPOBATH JICUCTBUS IO €€

JIOCTHKEHUIO: COCTaBJIATh IJ1aH JEeUCTBUH,
pacrpenenarTh poiad C Y4eTOM MHEHUW YYaCTHHKOB
00CyX)aaTh pe3yJIbTaThl COBMECTHOUM pabOTHI.

OBiaseHue  YHUBEPCAJIBHBIMH  pPeryJATHBHBIMH

JeHCTBUSIMU:

r) NpUHATHE ce0sl M IPYTrUX JI0aei:

— TPUHUMATh MOTUBBI U APTYMEHTHI JPYTUX JIIOACH TpH
aHaJIN3€ PE3yIbTaTOB JEATEIbHOCTH;

— TIpU3HaBaTh CBOE MpPaBO U MpPaBO APYrHX JIIOJEH Ha
OIINOKH;

— pa3BHBaTh CIOCOOHOCTh TMOHUMATh MHP C TO3UIIUH

JIPYyroro 4enoBeKa.

MOHHOrO OOMeEHa, OINpeleNaTbh CpeAay BOJIHBIX pacTBOPOB,
KayecTBEHHbIE PEaKUUu Ha cyiubdar-, kKapOOHAT- U XJIOPHUJ-
aHMOHBI, HA KAaTHOH aMMOHUS; pelIaTh SKCIEPUMEHTAIbHBIC
3a1auu 1o teMam "Metamisl" 1 "HeMeramisl") B COOTBETCTBUA
C IpaBWJIaMM TEXHUKU O€30MaCHOCTU IpH OOpaleHHH C
BEIIECTBAaMH M J1a0OpaTOPHBIM 000PYIOBaHUEM; MPEICTABIISATH
pe3ysbTaThl XUMHUYECKOIO JKCIIEpUMEHTa B (OpME 3amucu
YPaBHEHMH COOTBETCTBYIOIIMX peakuuil ¥ (OpMyIHpOBaTh

BBIBOZIbI HA OCHOBC 3TUX PE3YJIbTATOB.

OK 07.

CoelicTBOBaTh

JINYHOCTHBIE pPe3yJabTaThl 10/I’)KHBI OTPA’KAaTh B YaCTHU:

IKOJOIr'H4€eCKOro BOCIIMTaHus:

JAucuumiimHapHbie (NpeaIMeTHbIe) Pe3yJbTaThbl M 10JKHbI

0TpaKaTh:
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COXPaHCHHIO
OKPYKaroILEe Cpebl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHHHU KJIMMaTa,
MIPUHIUITBI
OepexKIIMBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
YpE3BBIYANHBIX

CUTyalusiax

— c(hOpMHUPOBAaHHOCTb  JKOJIOTUYECKOH  KYJIbTYpHI,
IIOHVMMAHHUE BIIMAHHUA  COLMAIBHO-DKOHOMUYECKHX
IIPOLIECCOB HA COCTOSIHME IPUPOJHON M COLMAIBHOU
cpensl, OCO3HaHME  TIIOOAJBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

— IUIAHUPOBAHHME M  OCYLIECTBIICHWE JICHCTBUU B
OKpYXalollel CcpeJe Ha OCHOBE 3HAaHMs LeJel
YCTOMYMBOT'O Pa3BUTHUs YEJIOBEUECTBA;

— AKTHUBHOE HENPUATUE NECUCTBUM, NMPUHOCAIIUX BPEX
OKpYyXKarolleu cpene;

— YMeEHue IIPOrHO3UPOBATh HeOJIaronpusITHHIE
9KOJIOTMYECKHE  IIOCIEACTBUS  IPEINPUHUMAEMBIX
JICHCTBHM, IPEJOTBPAILATD HX.

MertanpeaMeTHble pe3yJabTaThl J0JIAKHBI 0TPAXKATH:

Osnapnenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

NMO3HABATE/ILHBIMHU JAeHCTBUAMM:

B) pa6ora ¢ unopmanmeii:

— HCNOJb30BaThb  CPEACTBA  MH(MOPMALMOHHBIX U
KOMMYHHMKAIIMOHHBIX ~ TEXHOJOTUH B  pelIeHUHU
KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX u
OpraHU3aIMOHHBIX 33J1a4 ¢ COOII0CHUEM TpeOOBaHUI

SpPTrOHOMHKH, TCXHUKU 6C3OHaCHOCTI/I, THTHCHBI,

ITP6 01. chopMUPOBAHHOCTh MPEICTABICHUA: O XUMHYCCKOM
COCTABJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHUHBI MHpa, POJIHU
XUMHUHM B TIO3HAHWW SIBJICHWA TMPUPOABI, B (POPMUPOBAHUU
MBILUIEHUS ¥ KYJIbTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHON
IPaMOTHOCTH, HEOOXOIUMOM AJIs peleHHs] TPAKTHUYECKHUX 3a7a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cpelie;

IIP6 10. cdopmMupoBaHHOCTH YMEHHUH COOIIOIATh MpaBHIIa
9KOJIOTHYECKH 11eJIeCO00pa3HOro MOBEAECHUS B OBITY U TPYJOBOH
NEATEIPHOCTH B IEJAX COXPAHEHUS CBOETO 370pOBbS U
OKPYXalolllell MPUPOAHOM CpeAbl; YUYHUTHIBATh OIMACHOCTh
BO3JICHCTBUS HA JKUBBIE OPraHU3Mbl OINPEICICHHBIX BEIIECTB,
NMOHUMAsi CMBICT TOKa3aTelsl MpelesibHOM  JTOIMyCTHUMOU

KOHICHTpAlHH.
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pecypcocOepexeHus, MPaBOBbIX U STUYECKUX HOPM,

HOpM HH(OPMAIIMOHHON 0€30IacHOCTH.

IIK!...
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2. CTPYKTYPA M COJEP)KAHUE OBIIIEOBPA30OBATEJILHOM
JUCIHUIIVIMHbI « XUMUS»

2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

Oo0beM B

Bua yueOHoii padoThI
yacax

O0Bém 00pa3oBaTeIbHOM MPOrPaAMMBbI 1M CIIATIIMHbI 72
Conep:xxanue yueOHOIro MaTepuaJia 64
BT. U.:
TEOPETUUYECKHUE 3aHATUS 36
MPaKTUYECKUE 3aHATUS 18
nabopaTOPHBIE 3aHATHS 6
KOHTPOJIbHBIE PAOOTHI 4
IIpodeccnonanbHO OPpMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHne g
NPUKJIATHOr0 MOLYJIs1)>
BT. U.:
TEOPETHYECKUE 3aHATHS 4
MPaKTUYECKHUE 3aHATUS 4
IIpomexyTounas arrectaums (IuddepeHIMPOBaHHBIN 3a4ET) 2
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2.2. TemaTnyecKMil IJIAH U COAEPKAHNE JUCHUILIIHHBI

Ne ypoka Conep:xxanue ydyeOHOro Marepuasia (0OCHOBHOE M PO} ecCHOHATILHO
HaumenoBanmue O0bém | DopMupyembie
OpPHEHTHPOBaHHOE)’, 1a60PATOPHbIEC M MPAKTHYECKHE 3AHATHS,
pa3/iesioB U TeM . 4acoB | KOMIETEHIIUH
NPUKJIATHONA MOYJ/Ib
1 2 3 4
Conep:kanue y4e0OHOIro MaTepuaJia 64
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU 16
1-2 Tema 1.1. Coaepxxanue yuyeOHOro MmaTepuaJia 2 OK 01
OcHOBHbIE XuMu4eckuit 3eMeHT. ATOM. SIapo aroma, u30TOIbl. DIEKTPOHHAS 000I0YKa.
XMMHWYECKHE IIOHATUA |DHEpreTHUeCKUe YypOBHU, TIOIYPOBHH. ATOMHBIE opOurtamu, s-, p-, d-
U 3aKOHBI, CTPOEHHE |31eMeHThl. OCOOEHHOCTH pacIpeieIeHHsI IEKTPOHOB 10 OpOUTAIISIM B aTOMax 1
aTOMOB ~ XMMHYECKHX |3JIEMEHTOB MEPBbIX YETHIPEX NEPUOA0B. DICKTPOHHAS KOHPUTYpallis aTOMOB.
2JIEMEHTOB OCHOBHBIE XUMUYECKUE 3aKOHBI
IIpakTHYeckne 3aHATHA
[Tpaktuueckas padora Nel. «OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI B XUMUU U
pacyeTsl 0 YPaBHEHUSIM XUMHUECKUX PEAKIUID). .

OTHOCHUTEIbHBIE aTOMHAsI W MOJICKYJISIpHAsd MaccChl. MOHHpHa}I Macca.

KonuyectBo BemiectBa. MaccoBas 0Js BemiecTBa. 3akoH ABOTaJpo.

Monsipablii 00beM Tra3oB. OTHOcHTENbHAsl IJIOTHOCTh Ta30B. Pacuersl 1o
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YpaBHEHUSAM XUMHUYECKUX PpEAKIMH C UCIOJIb30BAHUEM MAaCCOBOM 10U

BEIECTBA, 00beMa (HOpMaJIbHbIE YCIIOBUS ) Ta30B, KOJIMYECTBA BEIIECTBA

3-4

Tema 1.2.

[Tepuoanueckuii 3aK0H
51 [lepuonnueckas
CHCTEMa XUMHYCCKUX
anementop . N

MeH,I[CJ'IeeBa, HUX CBA3b

c COBPEMEHHOMN
Teopuei CTpOEHUs
aTOMOB

Conep:kanue y4e0OHOro MaTepuaa

[MpakTnyeckue 3aHATHS

[TpakTaeckast padora Ne2. «l3ydeHne MepruoauIecKuX 3aKOHOMEPHOCTEH W
MX B3aHUMOCBSI3U CO CTPOEHUEM aTOMOBY.

[lepuonnueckas cucrema xumuyeckux sneMeHToB J[.M. MenneneeBa. CBs3b
NEePUOANYECKOro 3aKoHa U [leproauueckoil CUCTEMBI XMMHUECKUX 3JIEMEHTOB
C COBPEMEHHOM TEOpPHEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOICTB XHMHYECKUX 3JIEMEHTOB, 00pa3yeMblX HMH IMPOCTHIX U CIOMXKHBIX
BELECTB MO rpynmaMm M nepuojnaMm llepuogmueckoil cuctembl. 3HayeHUE
NEPUOJANYECKOrO0 3aKOHA M CHUCTEMBl XUMHUYeCKHX diemeHToB [I.U.
MeneneeBa B pa3BUTHH HAYKH.

VYcTaHoBIIEHHE CBSI3U MEXJy CTPOCHHEM aTOMOB XHMHYECKUX 3JIEMEHTOB U
MEPUOUYECKUM HW3MEHEHUEM CBOWCTB XHUMHUYECKHUX JJIEMEHTOB U HX
COCIMHEHUI B COOTBETCTBUU C TMOJNOXEHHEM [leproaudeckoil CHCTEMBI.
Pemenue  mpakTHUKO-OPUEHTHPOBAHHBIX  TEOPETHYECKUX  3aJaHUd  Ha
XapaKTepU3aLnIo XUMHUYECKHUX 2JIEMEHTOB «Metannmmyeckue /
HEMETAJUIMYECKUE CBOMCTBA XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBUU C HX

QJICKTPOHHBIM CTPOCHUEM U IIOJIOKCHHUEM B HCpHOI[H‘-ICCKOfI CUCTEMC

xumuueckux 3yemMenToB /.M. Mengeneesay

OK 01
OK 02
IIK*...
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5-6 Tema 1.3. Conep:xanue yueOHOIro MaTepuaJa OK 01
Crpoenue BemectBa | CTpoeHHE BeIIECTBA. XHUMHUYECKas CBsI3b. BHIbI XMMHYECKOW CBSI3U
u npupoJa | (KOBaJIEHTHAs HEMOJspHAas W  TOJSApHAs, HWOHHAsA, METAJUIMYecKas).
XMMHMYECKOM  CBSA3H. | MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOH XMMHUYECKOW CBsI3U (OOMCHHBIA U
MHuoroo6pasue JIOHOPHO-aKLEIITOPHBIN). Bopoponnas CBSI3b. BanenTHOoCTb.
BELIECTB OneKTpooTpULaTENbHOCTh. CTEeNEeHb OKUCIEHUS. IOHBI: KAaTHOHBI U aHUOHBI
IIpakTHyecKkue 3aHATHS
[TpakTnueckast padora Ne3. «CTpoeHue BellecTBa M MPUPOAA XUMHUECKON
CBS3HY.
JemoHcTpanust Mojenei KpHUCTaNIMYECKUX PEIIeTOK: HOHHOW (XJIOpHI
HATpHUs), aTOMHOM (TpaduT U anMas), MOJEKYJISPHOU (YTIEKUCIbIN Ta3, nomu),
METaJIJIMYECKON (HaTpuil, MarHui, Menp). Pernienne npakTU4eckux 3aJaHuil
Ha COCTaBJIEHUE OAJIEKTPOHHO-rpaduueckux ¢opMmysn djemMeHToB 14
10502 (i (0):!
7-8 Tema 1.4. Copaepxxanue yueOHOro marepuaJia OK 01
Knaccudpukanus, Knaccudukanus Heopranndyeckux Bemiects. HoMeHkaTypa HeopraHM4ecKux OK 02
" HOMEHKIIATypa | BEIECTB (OKCU/IbI, THIPOKCHIbI, KUCIIOTHI, COJIM). BemiecTBa MoOeKyIsspHOTO
HEOPraHUYECKUX U HEMOJIEKYJSIPHOTO CTpOE€HMs. ArperaTHble COCTOSHHS — BEILECTBA.
BELIECTB Kpucrannuueckue u amMopgHble BellecTBa. 3aKOH IOCTOSHCTBAa COCTaBa

BEIIECTBA. THUMBI KPHUCTATUYSCKUX PEIIETOK (aTOMHAs, MOJEKYyJspHas,
WOHHAs, MeTaJuTM4ecKas). 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THIIA

KPUCTAJUIMYECKOU pELIETKH

IIpakTH4eckue 3aHATHA
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[TpakTtuyeckas padora Ne4. «HomeHki1aTypa HEOPraHUUYECKUX BEIIECTBY.

Pemenue mnpakTHUECKUX 3aJaHUN MO KiIacCU(UKAIMH, HOMEHKJIAType H
XUMHYECKMM (OpMyJIaM HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB
(yrapsblil ras, yriaekuciblii ras3, aMMHUak, raiieHas H3BECTb, HerauleHas
U3BECTb, IUTHEBAS COAA U APYTUX): Ha3BaHUs BEILLECTB 110 MEXKTyHAPOIHOMN
(MIOIMAK) wnm TpuBHAIbHOW HOMEHKJIATYpPE W COCTaBICHHE (OPMYIIBI
XMMHMYECKHUX BEILIECTB, ONpEACICHUE NPUHAMICKHOCTH K Kiaccy. Iloumck
uHGOpMAaLUU IO Ha3BaHUAM, WICHTU(DHUKATOPAM, CTPYKTYPHBIM (GopMyJiam.
AHanu3 XUMHYECKON HMH(OpMalMM, MOJy4yaeMOl M3 pa3HbIX HMCTOYHUKOB

(cpenctB MaccoBoi nH(popMaru, cetb IHTepHET U IpyTHe)

9-10 Tema 1.5. Coaep:xanue yueOHOro MaTepuaJa OK 01
Tumnsr XMMUYECKHX |Xumuueckass  peakuus. Kiaccupukanuss  XUMHYECKUX — peakuuil B
peakuuit HEOPraHMYeCKON M OpraHMYecKod XHWMHUHU. 3aKOHBl COXPAHEHMsI MaccChl
BEIIECTBA, COXPAaHEHUS U MPEBPAIICHUS SHEPTUU NPU XUMUYECKUX PEaKLUsX.
OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE — peakiuu  (ypaBHEHHUS  OKUCIICHUS-
BOCCTAHOBJICHMSI, CTENEHb OKHCIEHUS, OKUCIUTEIb M BOCCTAaHOBUTEID,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMU B MPUPOJE, TPOU3BOJICTBEHHBIX
npoleccax U )KU3HEeAEITeIbHOCTH OPraHU3MOB)
11-12 Tema 1.6. Copaepxxanue yueOHOro MmarepuaJia OK 01
Ckopocth XxMMHYECKUX | CKOPOCTh PEAKIUH, €€ 3aBHCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPUPOJIBI OK 02
peakiyii. XUMHMYECKOE| pearupyroIinX  BEHIECTB, KOHIEHTPAIMM  PEardpylolIuX  BEIIECTB, IIK...

paBHOBecHe

TCMIICPATYPhI U IJIOHIaAN peaKHHOHHOﬁ IMOBCPXHOCTH. TenoBeie 3(1)(1)CKTBI

XHUMHUYCCKUX peaxunﬁ: OK30- U DOHAOTCPMHYCCKUC PCAKIHU. O6paTI/IMLIC
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pPCaKknuu. XHUMHUYECKOE paBHOBECHUC. q)aKTOpr, BIMAKOINKUE Ha COCTOSAHUC
XUMHUYCCKOI'O PAaBHOBCCHUA (KOHI_ICHTpaLII/ISI pC€arcHToB WJIM IMPOAYKTOB

peaknuu, napienue, temmeparypa). [Ilpuanun Jle [larense

[MpakTnyeckue 3aHATHS

[Tpaktuyeckas pabora NeS. «BnusHue paznuuHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peakium.

Pemienue mnpakTUKO-OPHUEHTUPOBAHHBIX 33JaHUNl Ha aHainu3 (HakTopoB,
BIUSIONIMX Ha W3MEHEHUE CKOPOCTU XMMHUYECKOW pEaKLMH. 3aBUCHUMOCTb
CKOpPOCTH XMMHUYECKOM PEeaKUUU OT IPUCYTCTBUS KaTaJIM3aToOpa Ha IPUMEpe
pa3oKEHUs IMEPOKCHIAa BOAOPOJA C IIOMOLIBIO AMOKCHAA Maprasia H
Karanaspl. PelieHne npakTUKO-OpUEHTUPOBAHHBIX 33JJaHUN Ha IPUMEHEHUE
npuHuuna Jle-Illarenpe nud  HaxXOXAEGHHUA HAINpPaBICHHUS CMELICHUS
paBHOBECHUsS] XMMHUYECKOM peakuMu M aHauu3 (PakTOpOB, BIMSIOMIMX Ha

CMCHICHUC XUMHNYCCKOTI'O paBHOBECUA

13-14

15-16

Tema 1.7.
PactBopHI, Teopus
BJIEKTPOIUTUYECKON

JTACCOLIMALINU Y UOHHBIHN

o0MeH

Conep:xxanue yueOHOro MaTepuasa

PactBopel. Buabel pacTBOpOB MO COAEPKAHMIO PACTBOPEHHOIO BEIECTBA.
PactBopuMocTs. [loHATHE 0 THCNIEpCHBIX cucTeMax. ICTUHHBIE U KOJUIOUIHBIE
pacTtBOopbl. MaccoBasi 10Js BewecTtsa B pactBope. IloHsatne o BOaOpoIHOM
nokazarene (pH) pactBopa. DnekTponutudeckas auccoruanys. CUIbHbIE U

cia0ble ANEKTPONIUTHI, HEANEKTPOJINUThI. Peakiny noHHoro ooMeHa

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
OK 04
OK 07
IIK...
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JlaGopatopnas pabora Nel «IIpuroroBieHne pacTBOPOB.

IIpuroroBneHue pacTBOPOB 3aJaHHOM MAacCOBOM [JOJIEM PACTBOPEHHOIO
BEIIIECTBA, IIPOBEAECHUE pEaKIUil HOHHOro OOMEHa, OIpeleNIeHHE Cpe/bl
pPacTBOPOB BELIECTB C IIOMOLIBI0 YHHBEpPCAJIBHOIO HMHJIMKATOpa (KHUcias,
HEWTpasibHas, IeNOoYHas). 3aJaHusl Ha COCTABJIICHUE HWOHHBIX PEaKIIMA.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aJaHUN HA PACTBOPHI,

HCIIOJIB3YyCMBIC B OBITOBOM U HpOI/I3BO,Z[CTBeHHOI>'I ACATCIBbHOCTH YCJI0BCKA

17-18 KonTpoabnass padora
. CtpoeHue BelecTBa U XMMHUECKUE peakiuu (1o pasaeny 1) 2
Pa3nen 2. Heoprannueckas xummusi 10
19-20 Tema 2.1. Coaep:xanue yueOHOIro MaTepuaJa 8 OK 01
Ousuko-xumuyeckue |Metamel. [lonoxenne MerawioB B [leprogudeckoll cUCTeMe XHMHYECKUX OK 02
CBOICTBa aneMeHTOB. (OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX O00OJOYEK AaTOMOB OK 04
HEOPTaHHIECKUX MetaioB. OOmue ¢undeckue cBoicTBa MeTamioB. CriaBbl METaIOB. IIK...
BEIIIECTB DJEKTPOXUMHUECKUN DSl HAMpsHKEHUH MeTammoB. XHUMHUYECKHE CBOWCTBA 2
BOKHEUIIINX METAJJIOB (HATPUM, Kadui, KalabI[Ui, MarHUW, QJIFOMAHUAN, ITUHK,
XpoM, KeJle30, MeAb) M uX coeauHeHud. OOmme crnocoObl MOTyYEeHUS
MeTaisoB. [IpumMeHeHre MeTamioB B ObITY U TEXHUKE
21-22 Hewmetannsl. [Tonoxxenne HemeTtamnos B [leproaundeckoii cucteMe XUMHYECKUX
sanemenToB JI.M. MenzeneeBa u 0COOCHHOCTH CTpOEHUSI aTOMOB. DU3nYECKre
CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETALIOB (Ha MPUMEpPE KHUCIOpOoja, 2

cepbl, ¢Gochopa u yriepona). XUMHUYECKHE CBONCTBA U TPUMEHEHHUE

BOXHEUIINX HEMEeTaIoB (TajloreHoB, cephl, a3oTa, ¢ocdopa, yriepoma u
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23-24

KpPEMHHs) U HUX COCAMHEHUH (OKCHJIOB, KHUCIOPOACOJEPKAIIUX KHUCIIOT,
BOJIOPOAHBIX coeauHeHuit). [lpuMeHeHne BaKHEHIIMX HEMETaNIOB U HX

COEeIUHEHNN

25-26

XWMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX BEIECTB
(OKCHAOB, THAPOKCHIIOB, KHUCIOT, cojied u jap.). ['eHeTmueckas CBs3b
HEOPraHWYECKUX BEIIECTB, MPUHAICKANUX K PA3IUUYHBIM  KJIACCaM.
3aKOHOMEPHOCTH B HM3MEHEHHWU CBOMCTB MPOCTBHIX BEIIECTB, BOJOPOIHBIX

COCHHH@HHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIIOB

HpaKTuquKne 3aHATHA

[TpakTuueckast pabora No6. « DU3UKO-XMMHUYECKHE CBONCTBA HEOPTAaHUUECKUX
BEIICCTBY.

CocraBiieHHE YPAaBHEHHH XUMHUYECKUX PEAKIMA C y4acTHEeM IPOCTHIX U
CJIOKHBIX HEOPTraHUYECKHX BEIIECTB: METaUIOB W HEMETaUIOB, OKCHJIOB
METaJUIOB, HEMETAJUIOB U aM(OTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KUCTIOT,
OCHOBaHMH ¥  aM(OTEpPHBIX THUAPOKCUIOB, HEOPTaHUYECKUX  COJEH,
XapaKTEPHU3YIOLUIUX UX CBOMCTBA.

Pacuétel Macchl BemiecTBa win 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM 00bEMY OJHOIO M3 YUacTBYIOIIUX B PEAKIMH BEIIECTB,
pacuétel Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU
O/IHO W3 BEIIECTB MMEET NpUMecH. PernieHue npakTUKO-OPHUEHTHPOBAHHBIX
3aJaHUNl Ha CBOWCTBA, COCTaB, IMOJy4eHHE M O€30IacHOe HCIOIb30BaHHE
BOKHEUIINX HEOPTraHMYECKUX BEIIECTB B OBITY U MPOQPECCHOHAIBHON

JACATCIIbHOCTH YCJIIOBCKA
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27-28 Tema 2.2. Coaeprxanue yueOHOro MmaTepuaJia OK 01
Wnentudukanus JlabopaTopHble 3aHATHS OK 02
HEOPraHUYECKHX JlaGoparopuas pabora Ne2 «aeHTr(HUKAIUS HEOPraHUYECKHUX BEIECTBY. OK 04
BCIIIECTB Pemenue 9KCHOECPHUMCHTAJIBHBIX 32434 110 XUMHYCCKUM CBOICTBAM METAJLIOB U
HEMETAJJIOB, IO PAacHO3HAaBAaHUIO U IOJYUYEHHUIO COEAMHEHHUH METaJuIoB U
HEMETAJIJIOB (B3aUMO/IEHCTBHE TUAPOKCUA ATFOMUHUS C pACTBOPaMH KMCIIOT U
mienoyei, ). Maentuukanus HeOpraHn4ecKUx BELECTB € UCIOJIb30BAaHUEM UX
(GU3UKO-XMMUYECKMX CBOWCTB, XapaKTEPHbIX KayeCTBEHHBIX PEAKIIMH.
KadecTBeHnble peakuuu Ha cynbhaT-, KapOoOHAT- U XJOPHI-aHUOHBI, Ha
KAaTHOHBI METAJIJIOB U KATUOH aMMOHUS

KonTpoabnass padora

5 CBoiicTBa HEOPraHMYECKUX BELIECTB (110 pa3zeny 2)

Pasnea 3. Teopernueckue 0CHOBbI OPraHN4ecKOi XUMHUH

29-30 Tema 3.1. Copaepxxanue yueOHOro MmarepuaJia OK 01

Knaccudukanus,
CTPOCHHE "
HOMEHKJIATypa

OpraHNYCCKUX BCIICCTB

IIpenMeTr opraHMueckoil XUMHHU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUCHHE B
MOJTyY€HUU HOBBIX BELIECTB M MaTepHasioB. Teopusi CTpPOEHUsI OPraHUYECKUX
coenquHeHuil A.M. bytnepoBa, €€ ocHOBHble moOJOXKeHUs. CTPyKTypHBIE
(dbopMyIbl OpraHruyeckux BemecTB. ['omosorus, nzomepus. XuMudeckas CBs3b
B OPraHMYECKUX COCAUHEHMSIX: KpaTHBIE CBS3H, G- U TT-CBSI3H.

[IpencraBinenne o kiaccudukaluu opraHnyeckux BemiecTB. HomeHknatypa
OpraHUYECKUX COEAMHEHHH (cucTeMaTHyecKas) W TPUBHAJIbHBIE Ha3BaHMUS

BaKHEHIIINX HpCﬂCTaBHTCHCﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB
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31-32

HpaKaneCRne 3aHATHSA

[TpakTuaeckast pabota No7. « HoMeHKIIaTypa OpraHHYeCKUX BEIICCTBY.

O3znakomyieHHe ¢ o0pa3laMu OpraHMYeCKHUX BELIECTB U MaTepuajaMHu Ha UX
OCHOBE, MOJCIMPOBAHHUE MOJIEKYJI OPraHMYECKUX BEILIECTB, HAONIOJEHUE U
ONMCAHHUE JEMOHCTPALMOHHBIX OINBITOB I10 IPEBPALIEHUIO OPraHUYECKUX
BEIIIECTB IIPH HArpeBaHuH (IUIAaBJICHHE, 00yTIIIMBaHUE U ropeHne). CocTaBiieHne
MOJIHBIX W COKPAILEHHBIX CTPYKTYPHBIX (OpPMYJ OpPraHMYECKHUX BEIIECTB
OTJENBHBIX KJIACCOB, HCIOJNb3YysS HX Ha3BaHHUS IO CHUCTEMAaTUYECKOW U
TPUBUAIBHON HOMEHKJIAType (3TWUJIEH, aleTWUJIeH, [JIUIEepuH, (¢eHod,
dbopmanbaerua, yKCycHast KHCIOTa, IIAIUH). PacueTs! npocreiiiei opMyIisl

OpFaHquCKOﬁ MOJICKYIJIbI, UCXOOA U3 DJIECMCHTHOI'O COCTAaBa (B %)

Pa3znen 4. YrieBoaopoanbl

10

33-34

35-36
37-38

Tema 4.1.
YraeBogopoapl W HX

MPpUPOAHBIC HCTOYHHUKHU

Conep:xxanue yueOHOro MaTepuaJa

8 OK 01

HpeHeHLHLIe YTJICBOAOPOABI (aJ'IKaHBI)I COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUI
PAA. MertaH u 3TaH: COCTaB, CTPOCHHC, (1)I/I3I/ILI€CKI/IC U XMMHYECKHE CBOMCTBA

(peakuuy 3aMeUIeHUs] U TOPEHUS), TOJIyYeHNE U IPUMEHEHHE.

OK 02
2 OK 04
IIK...

HenpenenbHble yrieBogopo/ibl (alIKeHbl, aJlKaJUEHbl, aJTKUHBI).

ATIKEHBI: COCTaB M CTPOEHHUE, FOMOJIOTMUECKUN psAl. DTHUIIEH W IPOINMIIEH:
COCTaB, CTpOEHME, (U3MUECKHe U XUMHUYECKHE CBOMCTBa (peakiuu
TUAPUPOBAHUS, raJloreHUPOBaHUS, rUpaTalui, OKHCIIEHUS u

MOJIMMEPU3AIIH ) TTOJTyYeHHE U IPUMEHEHHE.
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39-40

Ankanuensl: Oyraamen-1,3 u MetwnOyramueH-1,3, XHMHUYECKOE CTPOCHUE,
CBOMCTBA (peakiius MoJMMepu3alum), IpuMeHeHue (111 CUHTE3a MPUPOJTHOTO
U CUHTETUYECKOTO Kay4yyKa U PE3UHBI).

AJIKUHBI: COCTaB U 0OCOOEHHOCTU CTPOCHHUS, TOMOJIOTHUECKUN psifl. AILICTUIICH:
COCTaB, XUMHYECKOE CTPOCHUE, PU3NUECKUE U XUMHUECKHUE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATALUU TOPEHHs), TOJYyUYCHUE U
MpUMEHEHHE (MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JJIs1 CBAPKU U PE3KU

METaJlIOB)

ApomaTuueckue yrieBoaopoasl (apeHsl). beH30i1 1 ToIyoll: COCTaB, CTPOEHUE,
¢usznyeckue M XUMHYECKHE CBOWCTBAa (peaklUMM TaJOr€HUPOBAHUSA W
HUTPOBAHUs), TOJTy4YEHHE U HpUMEHEHHE. TOKCHYHOCTh apeHOB (BIUSHHE
OeHzona Ha  OpraHM3M  yelloBeka). l'eHeTHueckas CBsS3b  MEXAY
YIJIEBOJAOPOAAMHU, IPUHAIEKAIIMMH K Pa3JIUYHBIM KJIACCAM.

IIpupoaHble HMCTOYHUKHM yIIIEBOAOPOAOB. IIpupoaHBI Ta3 UM IOIyTHBIE
HedTsHbIe ra3pl. HedTs 1 e€ npoucxoxaenue. CriocoObl nepepaboTku HedTu:
NEPEroHKa, KPEeKUHI (TepMHUUYECKHM, KaTaluTHueckuii), muponus. [IpoaykTs
nepepaboTKu HeQTH, X IIPUMEHEHHE B IIPOMBIIUIEHHOCTH

U B ObITy. KaMeHHBIH yronib U MpoayKThl €ro nepepaboTKu

41-42

Tema 4.2.
DU3UKO-XUMHUYECKUE
CBOMCTBA

YTJIEBOJIOPOIOB

Coaep:xxanue yueOHOro MaTepuasa

JlabopaTopHble 3aHATHS

JlaGopaTtopnast pabota Ne3 «CBoiicTBa yriieBOI0POIOBY.
TpuBmaneHas W MEXIyHApOJHAs HOMEHKJIATYpa, XUMHYECKHE CBOWCTBA,

CIIOCOOBI MOJIYYCHHU YTIJIECBOOOPOLOB. HonyquHe 9TUJICHA U HU3YUCHHUC €TI0

OK 02
OK 04
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CBOMCTB. MoaenupoBaHue MOJIEKYJl M XUMHYECKMX IPEBpaALECHUN
YIJIEBOJOPOAOB (HA TMpuUMEpe OJTaHa, OTWJICHA, aleTWlIeHa W [p.) HU

raJJOr€HOIIPOU3BOJHBIX

Paznea 5. Kuciaopoaocoaep:xamme opranudeckue coelnHeHust

14

43-44

Tema 5.1.

Cnuptsl. Oenon

Conep:xanue yueOHOIro MaTepuaJia

[IpenenbHbple  OMHOATOMHBIE CHUPTHI (METAHOJ W 93TAHOJ]). CTPOCHHE,
($U3UYECKHe M XUMHUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMH METaJlJIaMU,
raJIoreHOBOJIOPOJIaMH, TOpEHHUE), MpuUMeHeHne. BomopoaHbie CBS3M MEXITY
MOJIEKYJIaMH CIIUPTOB. PU3MOJIOTMYECKOE AEHCTBUE METAHOJIA U 3TAaHOJIA Ha
OpraHu3M 4YeJIOBEKa.

MHOroaToMHbIE CHUPTHI (3TUIICHTIIMKOJIb U TIUIEPHH ): CTpOeHHUE, (Pr3ndecKue
U XUMUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO MIEIOYHBIMU METaNIaMH,
KaueCTBEHHAs] peakluss Ha MHOTOAaTOMHBIE CHUPTHI). DU3HOIOTHYECKOe
JICWCTBYE HA OpraHu3M 4YesioBeka. [[pumenenne riavieprHa u 3TUIEHTJIMKOJIS.
®enon. CtpoeHre MONEKybl, PU3NYECKUE U XUMHUECKHE CBOICTBa (peHoma.
TokcuuHOCTh (eHona, ero (HU3HOJOTHYECKOe JeWCTBUE Ha OPraHU3M

yenoBeka. [Ipumenenune ¢penona

OK 01
OK 07

45-46
47-48

Tema 5.2.
ANBOETUIL.
KapOoHoBBIE KHUCTOTHI.

Cnoxubie 3¢upsbl

Conep:xxanue yueOHOro MaTepuasa

Anbreruasl U KeToHbl ((popmaibaeruj, aneraibIeruj, aleToH): CTPOEHUeE,
¢buznyecKre U XUMHUYEeCKUe CBOMCTBA (peaKIK OKUCIIEHUS K BOCCTAHOBJICHHUSI,
KauyeCTBEHHbIE PEAKIINH ), IOJyUYEeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeieIbHbIE KAPOOHOBBIE KUCIIOTHI (MypaBbUHAS U YKCyCHast

KHUCTIOTHI): CTpOoeHHEe, GU3NYECKUE U XUMUYECKUE CBOIMCTBA (0OIIHe CBOMCTBA

OK 01
OK 02
OK 04
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KHCJIOT, peakius 3Tepudukanum), noiydyeHue u npuMeHenne. CteapuHoBas u
OJICMHOBAS KUCJIOTHI KaK MPEJICTaBUTEIH BBHICIINX KAPOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBUE.

CrnosxHble 3¢upbl KaKk IPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX

a¢upos. Kupsl. ['maponus xupos. [Ipumenenne xupoB. buonoruueckas posb

KUPOB
49-50 Tema 5.3. Coaep:xanue yueOHOro MaTepuasa OK 01
51-52 VYrieBoabl VYrneBoabl: cocTaB, KiaccuuKalus yrieBo 0B (MOHO-, TU- U MOJIHCAXAPUIBI). OK 02
I'moko3a — mpocTeimuil MOHOCaxapua: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbI, OK 04
¢usznueckue W XUMHYECKHE CBOMCTBA TJIIOKO3bl (B3aMMOJEHMCTBHE C
rugpokcuaom menu (II), okucnenne aMMuadHbIM pacTBOPOM OKcHa cepedpa
(I), BoccraHoBieHHE, OpOKEHHE TIIFOKO3bl), HAXOXKIECHHWE B MPHUPOJE,
MPUMEHEHHUE TIIOKO3bI, OHOJIOTUYECKass POJb B JKU3HEACITEIHHOCTH
opranusma uyenoseka. @orocunte3. OpykTo3a Kak H30Mep TIIFOKO3BI.
Caxapo3a — npeJacTaBUTeNb AUCaAXapua0B, THIPOIIU3 CaXapo3bl, HAXOXKIECHUE B
MPUPOJIE U IPUMEHEHHE.
[Tonucaxapuapl: KpaxMaJi U IeJUTH0103a KaK IPUPO/IHbIe onMepsl. CTpoeHue
Kpaxmaja M IeJUII0J03bl, (U3MYecKhe M XMMHMUYECKHE CBOICTBa Kpaxmaia
(ruaponu3, KauecTBEHHAs! PeaKkius ¢ UOJAOM)
53-54 Tema 5.4. Coaep:xxanue yueOHOro MaTepuasa OK 01
@usuko-xumuueckue | [IpakTuyeckue 3aHATHSA OK 02
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CBOICTBa [Tpaktnueckass pabora Ne8. «HomeHknaTypa KHCIOPOIOCOACPKAIINUX OK 04
KHCJIOPOI0COAEPKAIIMX | OPraHUUYECKUX COETUHEHUI.
OpPraHUYECKUX TpuBuanpHass ¥ MeEXIyHapOJHas HOMEHKJIATypa, XUMHYECKHE CBOMWCTBA,
COeTMHEHU I CIocoObl MOJIy4eHUs CIHUPTOB U (HEHOJIOB, KApOOHOBBIX KHUCIOT M 3(PHUPOB,
anbleruioB U KeToHOB. CoOCTaBlE€HHME CXEM peakuuil (B TOM YHCIE IO
IPEJIOKEHHBIM 1IETIOYKaM IPEBPALICHU), XapaKTEpU3YIOLUIMX XUMUYECKHUE
CBOICTBA KHCIIOPOAOCOICPKALINX OPraHUUYECKUX COSIMHEHHIM
55-56 [Ipaktueckass pabora No9. «Xumuueckue U (PU3NYECKUE CBOICTBa
KHCJIOPOJIOCOJEPKAIINX OPIaHUYECKUX COEUHEHUSY.
[TpoBenenue, HaOIIOIEHNE U ONUCAHUE IEMOHCTPAIIMOHHBIX OINBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIEC PEAKIIMH OJTHOATOMHBIX CIIUPTOB (OKHCIEHUE dTaHOJIa
okcuaoM menu (II)), MEHOroaTOMHBIX CIHPTOB (B3aMMOJCHCTBHE TIUIEPUHA C
ruapokcuaoM menu (II)), ampaernnoB (oKuclieHME aMMHUAYHBIM PAacTBOPOM
okcuna cepedpa(l) u runpoxcunom meau (II), B3aumopeiicTBue kpaxmana ¢
MOJIOM), U3Y4YE€HHUE CBOMCTB PacTBOpPa YKCYCHOM KUCIIOTHI
Pasnen 6. Azorcoaepskanue OpraHu4ecKue CoeJUHEeHHUs
57-58 Tema 6.1. Conep:xxanue yueOHOro MaTepuaJa OK 01
AMVHBL. AMUHBI: METUJIAMMH — TPOCTEHIIMI IpPENCTaBUTENb aMHUHOB: COCTaB, OK 02
AMWHOKHCIIOTBI. XMUMUYECKOE CTpOeHHE, (PU3MUECKUE U XUMHUECKUE CBOICTBA, HAX0XK/IEHHE B OK 04
beakn MIPUPOJIE.

AMUHOKHCIOTHI Kak aMm(pOoTepHbIe OpraHu4ecKre coequHeHus. Pu3ndeckue u
XMMUYECKHE CBOMCTBa aMMHOKHUCIIOT (Ha NMpUMepe IiMIKHA). bruonornyeckoe

3Ha4YEHHE aMUHOKHUCIIOT. IlenTuasl.
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benkn kak mnpupoaHsle noiaumepsl. IlepBuuHas, BTOpUYHASs U TPETUYHAS
CTpyKTypa OenkoB. XMMHUECKHE CBOMCTBA OENKOB: TMIPOJIN3, JECHATypaLus,

Ka4€CTBCHHBIC pCAKIIMU Ha Oenku

59-60 [MpakTnyeckue 3aHATHS
[Tpaktnueckass padora NelO. «CpolicTBa a30TOCOAEpkAIIUX OPraHUYECKUX
COCIMHECHUI.
®duznyeckne W XMMUYECKHE CBOMCTBA aMUHOB (PEakIUU C KUCIOTaMU H
TOpPEeHHs) U aMUHOKHUCIIOT (Ha mpuMmepe riunuHa). Habnrogenue u onucanue
JEMOHCTPAIIMOHHBIX OIIBITOB: IEHATYpalus OEIKOB IPU HarpeBaHUH, I[BETHbIC
peakiuu OeKOoB
Paznen 7. BbicokoMoJIeKyJIIPHbIE COeIUHECHUSA
61-62 Tema 7.1. Conep:xxanue yueOHOIro MaTepuasa OK 01
[Imactmaccel. IIpakTHYeckHe 3aHATHSA OK 02
Kayuyxu. Bonokna [paktnueckas padora Nell. «CuHTre3, aHamu3 W KiIaccH(pHKAIMs OK 04
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI IIK...

OCHOBHbBIE TOHSATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJMMEpPHU3alUu, CPEeaHsIs
MoJieKyJsipHass macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUI — OJIMMEPU3ALIUS U MTOJIMKOHICHCALINS.

O3HakomjieHHEe C oOOpa3uaMd HOPHUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IIacTMacc,  KaydyKoOB:  IUIacTMacchl  (TMONMATUIICH,  MOJUIPOIMIEH,
MOJMBUHUIIXJIOPUL, TTOJMUCTHPOI); HATypaJIbHBIA U CHUHTETHUYECKUE KaydyKd

(OyTaaMeHOBBIN, XJIOPONPEHOBBI M M3OMPEHOBBIN); BOJIOKHA (HAaTypajbHbIE




(XJI0MOK, MIEepCTh, MIENK), UCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO, BUCKO3a),

CUHTETHUYECKHE (KAaIIPOH U JIABCAH)

63-64 KonTpoabnass padora
3 CtpyKTypa 1 CBOMCTBA OpraHMYecKuX BeuecTs (1o pazaenam 3-7)
IIpodeccuonaibHO OpHEHTHPOBAHHOE COJeP:KaAHUE (COAePKAHUE TPUKJIATHOTO MOIYJIs)
65-66 Pa3zpnen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM 1eATEIbHOCTH YeJI0BEKa OK 01
67-68 Tema 8.1. Coaepxanue yuyeOHOIro MaTepuaJia OK 02
XuUMUYeCcKue [TpaBuiia KOJIOTUYECKHU I1€IECO00Pa3HOr0 MOBENEHUSI B OBITY U TPYAOBOM OK 04
TEXHOJIOTHU JEATETbHOCTH B ILENSIX COXPAHEHUS CBOErO 3J0POBbI U OKPYKAIOIIEH OK 07
B IOBCEHEBHOM | MPUPOIHON Cpelbl, OMACHOCTh BO3JCHCTBUS Ha JKHUBBIE OpPTraHU3MBI IIK...

u  npodeccuoHaIbHON

JACATCIIBHOCTH YCJIOBCKA

OPTraHWYECKUX BEIIECTB OTACIBHBIX KJIacCOB (YIJIEBOJIOPOIbI, CIHUPTHI,
(heHOIIBI, XJOPOPTraHUYECKHE MPOU3BOHBIC, ANBACTUIBI U JIP.), TTOKA3aTelb
MpeAeNIbHO JOIMYCTUMOM KOHIEHTPAIMU U €r0 UCIIOJIb30BaHUE.

Ponb xumuu B 00ecrieueHUH KOJIOTUYECKOU, SHEPTeTUYECKOW U MUIIEBOM
0€30MacHOCTH, Pa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTepUaloB (B
3aBUCUMOCTH OT BHJa TNPO(ECCHOHATBLHON JCATENHHOCTH), HOBBIX
HMCTOYHUKOB SHEpPruu (ajabTEepHATHUBHbIE MCTOUYHHMKU >Hepruu). [lonstue o

HAay4YHbIX MCTOJAAaX IIO3HAaHHA  BCIICCTB U XUMHYCCKUX peaKuHﬁ .
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69-70

[IpencraBiaenus 00 OOMMX HAyYHBIX MPUHIUMNAX [POMBIIUIEHHOTO
IIOJIy4€HHUsl BaXHEMIIMX BELIECTB (Ha IpUMeEpax IPOU3BOJCTBA aMMMAKA,
CEpHOI KUCIIOTHI, METAHOIA).

XuUMHA U 3]I0pOBbE YENOBEKa: IpaBHiia OE30MacHOr0 HCIHOJIb30BaHUS

JIEKapCTBEHHBIX IPenapaToB, OBITOBOI XMMHUH B MIOBCETHEBHON YKU3HU

HpaKaneCRne 3aHATHSA

[Tpaktnueckass pabora Nel2. «IIpumMeHeHME XHMHUYECKHUX BEIIECTB W
TEXHOJIOTH ¢ yueToM Oyayiieii mpodeccnoHalbHOM 1eATeTbHOCTIY.
Pemenue kelic-3a1a4 o TeMaM: MUILIEBbIE TPOIYKThI, OCHOBBI PalliOHAILHOTO
NUTaHUs, Ba)KHEWIIME CTPOUTEIbHBbIE U KOHCTPYKLMOHHBIE MaTepUabl,
CEJIbCKOXO03SUCTBEHHOE MMPOU3BOJICTBO, KPACKH, CTEKJIO, KEpaMHUKa, MaTePHAIIbI
JUISL  OJICKTPOHUKHM, HAHOMAaTepHalbl, TEKCTUJIbHBbIE BOJIOKHA, HCTOYHUKU
SHEpPruM, OPraHMYeCKHe W MHUHEpaJibHblE YAOOPEHHUs, JEKapCTBEHHbIE H
KOCMETHYECKHE Ipernaparhl, ObITOBas XUMUS, MaTEPUAJIbl U3 HCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

3ammra: [IpencraBneHue pe3ysibTaToB pelleHHs Keic-3agad B popMe MUHU-
JoKIaga (AOmycKaeTcsl MCHOJIb30BaHUE TpaUUecKUX M IPE3eHTALMOHHBIX

MaTepuaioB)

71-72

IIpoMexkyTouHasi aTrecTanusi Mo AUcHUIUINHE (IUbdepeHIupOBaHHbIHI

3a4er)

Bcero

72
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3. YCJIOBUSI PEAJIU3ALIMU MPOTPAMMbBI OBLIEOBPA30OBATEJILHOM
JTUCHUIINHbBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY O0ecIe4eHH 0

Jliia peanuzanuy IporpaMmbl AUCHMILTUHBI JODKHBI ObITh MPEAYCMOTPEHBI CIIEAYIONINE
CIeIMAlIbHBIC TOMEIIEHUS: Y4eOHbII KaOWHET XUMUH U/UITH YIeOHOM XUMHUYECKOU Ta00paTopuu.

D¢ddexTuBHOCTH MpernogaBanus 00e00pa30BaTEIbHON AUCIUILTUHBI « XUMUSD) 3aBUCHT
OT HaJIWYMsl COOTBETCTBYIOIIErO MaTEPHAIbHO-TEXHHUYECKOIO OCHAIIEHUsA. DTO OO0BACHSAETCS
OCOOCHHOCTSIMU JIMCLUIUIMHBI, B TIEPBYIO Ouepelb, €€ HSKCHEPUMEHTAIbHBIM XapaKTepoM,
IIUPOKMM  CIEKTPOM TPHUMEHEHHS U TPAKTHUYECKOW 3HAYMMOCThIO. Pexkomenmyemoe
MaTepHabHO-TEXHIUUECKOEe obOecneueHe KaOWHETa XUMHH M XUMHUYECKOW JabopaTopuu
BKJIIOUYAET: CHEIHATU3UPOBAHHYIO MEOENIb U CUCTEMbl XpaHEHUs, TEXHUYECKUE U IJIEKTPOHHBIE
cpeacTBa OOyYeHHs, JIEMOHCTPAI[MOHHBIE Y4YeOHO-HATJSAHBIE IMOCOOMS, JAEMOHCTPAallMOHHOE
o0opyioBaHHE W TMPUOOPHI, JTa0OPATOPHO-TEXHOJIOTHYECKOE 000pya0BaHHE, J1abOpaTOPHYIO
XUMHYECKYIO0 TIOCYIy, Mojaenn (0ObEeMHBIE M TUIOCKHE), HATypajbHBIE OOBEKTHI (KOJIICKIIHH,

XUMHUYECKHE PEAKTHBBI), 000py10BaHKE TaOOPAHTCKOM.

Crnenuaan3upoBaHHasi MeOesib U CUCTEMbl XPaHEHMsI

1 | Cron nabopaTOpHBIN AEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOWKUM M TEPMOCTONMKUM
MMOKPBITUEM, PAKOBUHOM, IIOJIBOJIKOM U OTBEAEHUEM BOJbl, CAHTEXHUKOM,

QJICKTPUYCCKUMU PO3CTKAMH, aBTOMATaMU aBapI/II\/’IHOFO OTKIHOYCHUA TOKa)

2 | Cron nabopaTOpHbBIN JEMOHCTPALIMOHHBIN C HAJICTPONKOH (C 3aIIUTHBIM, XUMOCTOUKUM U

TEPMOCTOMKUM MOKPBITHEM)

3 | Cton yueHnueckuit 1abOpaTOPHBIHN, PETyIUPYEMBbI 110 BHICOTE (C 3aIIUTHBIM,
XMMOCTOMKUM U TEPMOCTOMKHM MOKPBITHEM, PAKOBUHOM, OOPTUKOM I10 HApy>KHOMY
Kparo, I0JIBOJAKON U OTBEJIEHUEM BOJIbl, U CAHTEXHUKOM )/CTON YyUCHHUUECKUH,
peryiupyemsblii o BbICOTE (MIPHOOpETaeTcsl TOIbKO MPU HATUYUH CIIEHUaIbHOTO

71a00paTOPHOTO OCTPOBHOI'O CTOJIA) (1O KOAUUECTBY 00YUaArOUWUXCH)

4 | Ctyn y4eHUUECKUH (no Konuuecmay o0yyaouuxcs)

5 | Ornerymurens

6 | docka knaccHasi/PenbcoBas cucTemMa ¢ KIAaCCHOW U MHTEPAaKTUBHOM JTOCKOM
(mporpammHOe o0ecrieueHne, IPOeKTOp, KPETIEHUsI B KOMIUIEKTE )/ HHTEPAKTHBHOU

MaHembIo (MPOrpaMMHOE 00ecIieYeHNnEe B KOMILIEKTE)

7 | Crox ¢ ssuKkaMu 17151 XpaHEeHUsI/TyMOO# (pabouee mecmo npenodasamens)

8 | Kpecno oducHoe (pabouee mecmo npenooasameins)
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9 | Hocka mpob6xoBasi//locka MarHUTHO-MapKepHast

10 | Cucrema (ycTpoMCTBO) JIJ1sl 3aTEMHEHHS] OKOH

11 | Ikad BHITSHKHOM MTAaHOPAMHBIH

12 | Hlxad ans xpaneHUs! y4eOHBIX TOCOOU

13 | AnTeuka yHuBepcallbHas AJis OKa3aHUs NEPBON MEAUIIMHCKON TOMOIIH

TexHuuyeckue cpeacraa

1 | MHOTOYHKIIMOHATIBHOE YCTPOUCTBO/TIPUHTEP

2 | IHTepaKTHBHBIA MPOrpaMMHO-AINAPATHBINA KOMIUIEKC MOOMIIBHBIN MIIM CTAllMOHAPHBIN
(mporpammHOe obecrieueHue, IpoeKkTop, KperieHne B KoMiuiekTe)/PenbcoBas cucrema ¢
KJIACCHOM M MHTEPAKTUBHOM JOCKOH (IIporpaMMHoOe oOecrieueHue, IpoeKTop, KperaeHue
B KOMIUIEKTE )/ HHTEPAaKTUBHOW MAHEIbIO (TPOrpaMMHOE 00ecrieueHIe B KOMIUIEKTE)

3 | IlepcoHanbHBINA KOMITBIOTED € TIEpU(epreii/HOyTOYK (JIMIIEH3NOHHOE IPOTPAMMHOE
obecrieyeHre, 00pa3oBaTeIbHbII KOHTEHT U CUCTEMA 3aIUThl OT BPEIOHOCHOMH
nH(popMaluu, mporpaMMHOe o0ecriedeHue 1 nudpoBoi 1adbopaTopuu, ¢
BO3MO>KHOCTBIO OHJIAHH-OTIPOCa)

DJIEeKTPOHHBIE CPeJACTBA 00yUeHus

1 | DnekrponHsble cpeacTBa 00yueHus/MuTepakTuBHbIe Mocooust/OHIalH-Kypehl (10
paszdenam pabouell npocpammol)

JleMOHCTpallMOHHBIEe Y4eOHO-HAT/ISI/IHbIE 10COOHS

1 | CnoBapu, CipaBOYHUKH, SHIUKIONEIUS (1O XUMUYECKUM HAYKAM)

2 | KoMIiekT nopTpeToB BEIMKUX XUMHUKOB

3 | IlocoOust HArJISIAHON DKCIO3UIIUI

4 | Ilepnoguueckas cucreMa xumMuueckux anemenTos .M. Menneneesa

Cnennanu3npoBanHas Mede/Ib H CHCTEMbI XPaHeHHUs AJIs1 XMMHYECKOH J1adopaTopuu

1 | JJaGopaTopHbIii OCTPOBHOM CTOJI (ABYXCTOPOHHMM, C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOWKHUM MOKPBITHEM, HAJICTOJIBEM, C ITOJCBETKON U DIIEKTPUUECKHUMH PO3ETKAMU,
MOJIBOJIKOM U OTBEJICHUEM BOJIbI, U CAHTEXHHUKOMN)

2 | Cryn nabopaTopHbIH, peryiupyeMblii 0 BHICOTE

3 | Cron nabopaTopHBIi JEMOHCTPAIMOHHBIN (C 3aIIUTHBIM, XUMOCTOHKUM U TEPMOCTOUKUM
MIOKPBITUEM, PAKOBUHOM, TOJIBOAKON U OTBEIEHNEM BOJIbI, CAHTEXHUKOM,
NNEKTPUYECKUMU PO3E€TKaMHU, aBTOMaTaMU aBapUMHOIO OTKJIIOUEHUS TOKA)

4 | Cron nabopaTOpHBIN JEMOHCTPAIIMOHHBIN C HAICTPONKOH (C 3aIIMTHBIM, XUMOCTOUKUM U
TEPMOCTOMKUM MOKPBITUEM )

5 | Ctox ¢ SmuKaMu A7t XpaHeHHst/ TyMOOi
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6 | Kpecno opucnoe

7 | Oraerymurens
JdemMoHcTpauMoHHOe 000PYy/A0BaHNE U NPUOOPHI 1JIA KaOUHeTa U J1adopaTopuun

1 | Becnl anextponnbie ¢ USB-nepexonHukom

2 | CTronuk mo beMHBIN

3 | Lentpudyra neMmoHCTpaimoOHHAs

4 | ltaTuB 1€MOHCTPALIMOHHBIN

S | Anmapar [y IpOBEIECHHUs XUMUYECKUX PEaKIIUU

6 | Annmapar Kunna

7 | OBnuomertp

8 | Nopenka ynuBepcanbHas

9 | [Ipubop /ig UILTIOCTPAIIMH 3aBUCUMOCTH CKOPOCTH XUMHYECKHUX PEAKIHI OT YCIOBUN

OKpYKaroIlen cpeibl

10 | HaGop st 37eKTpoan3a JeMOHCTPAIlMOHHBIN

11 | ITpuGop AJig OMBITOB MO XUMHUU C DIEKTPUUECKUM TOKOM (J1a00paTOPHBIiT)

12 | ITpubop A OKUCIIEHUS CIUPTA HAJ METHBIM KaTaanu3aToOpOM

13 | IIpuGop 115t MOTyHYESHUS TaTONI0aTKaHOB IEMOHCTPAIIMOHHBIN

14 | [Tpubop /ist MOTy4eHHUs PACTBOPUMBIX BEIIECTB B TBEPJIOM BHJIE

15 | YcranoBka nst GUIbTPOBAHUS MO/ BAKYYMOM

16 | [Ipubop [u1st onpenienenns cocTaBa Bo3Iyxa

17 | I'a30aHanu3aTop KUCIOPO/ia M TOKCUUHBIX ra30B ¢ HU(PPOBON MHIMKALIMEN TTOKa3aTenen

18 | ITpubop /i WILTIOCTpAlMK 3aKOHA COXPAaHEHHs MAacChl BEILIECTB

19 | YcraHoBKka /1715 IEPErOHKH BEILIECTB

20 | bapomerp-anepous

21 | HaGop st u3y4eHus: BOJOPOJHON SHEPTreTUKH

22 | pH-MeTps1 (Dononnumenvroe sapuamusroe 06opyoosanue)
JlabopaTopHO-TEeXHOJ0rHYecKoe 000pyA0BaHue N/ KaOuHeTa U J1adopaTopuu

1 | IIpubop mist MOTyUYEeHHUs TATOUI0AIKAHOB U CIIOKHBIX 3(hUpoB 1abopaTopHbIi

2 | Konbonarpeareinb

3 | DnexTpormTKa

4 | bans koMOMHUpPOBaHHAas JJabopaTopHas

5 | Becsl 1uis chllyunx MaTepuaioB

6 | IIpuGop m1st mOTydYEeHHS Ta30B

7 | CnuproBka gabopaTtopHas
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MarauTtHas Memaika

9 | Mukpockon nudpoBoii ¢ pyKOBOJCTBOM ITOJIb30BATENS M TOCOOMEM /IS YHALTHXCS

10 | HaGop niist YMCTKHA ONTUKH

11 | HaGop mocy/sl Aj1si peakTUBOB

12 | HaGop mocysl ¥ IPUHAICKHOCTEN A1l paOOTHI C MAIBIMH KOJIMYECTBAMU BEILIECTB

13 | HaGop npuHaaiaeXHOCTEH 11 MOHTa)Ka MPOCTEHIIIMX TPUOOPOB IO XUMHUHU

14 | HaGop mocyibl v IPUHAAICKHOCTEH U3 MpormiieHa (MUKPOJIa0opaToOpHs)
JlabopaTopHasi XumHu4ecKasi mocy/a JJisi KabuHeTa u J1a00opaTopuu

1 | KoMIuiekT ko6 1eMOHCTPAMOHHBIX

2 | Habop mpoOok pe3nHOBBIX

3 | Ilepexon CTEKIITHHBIN

4 | IIpobupxka Bropma

5 | Ilpobupka qByXKOJEHHAS

6 | CoenuHUTEINb CTEKJISTHHBIN

7 | 3axuM BUHTOBOU

8 | 3axum Mopa

9 | lllma"r cUIUKOHOBBII

10 | KoMIJIeKT CTeKJIIHHOM MOCY/ bl Ha NIUTH(ax 1eMOHCTPAIIMOHHBII

11 | lo3upyrolee ycTpoicTBO (MEXaHHMUECKOE)

12 | KommuiekT uznenuit u3 kepamuku, dpapdopa u dasaca

13 | KommaexT joxek GpaphopoBbIx

14 | KoMIIekT MepHbIX KOJIO Majoro oorema

15 | KoMmiekT MepHbIX K010

16 | KoMmiekT MEepHBIX HUIMHAPOB MIACTUKOBBIX

17 | KOMIUIEKT MEpHBIX IIWIMHIPOB CTEKISTHHBIX

18 | KoMIuiekT BOPOHOK CTEKJISTHHBIX

19 | KomniekT numnerok

20 | KoMITJIEKT CTakaHOB MJIACTUKOBBIX/CTEKIISTHHBIX

21 | KoMIIIEKT CTaKaHOB XMMHUYECKUX MEPHBIX

22 | KOMIUJIEKT CTaKaHUYUKOB /JIs1 B3BELLIMBAHMS

23 | KOMIIIEKT CTYIOK C IECTUKAMU

24 | Habop mmarenei

25 | Habop nuHIIETOB

26 | HaGop uamek [letpu
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27 | TpyOxka cTekIsiHHas

28 | Dkcukarop

29 | Yama kpucrajaau3andoHHast

30 | umige! TUTETBHBIE

31 | broperka

32 | TIpobupka

33 | baHka 1o peakTUBBI IOJIMATUIICHOBAS

34 | banka 1oy peakTUBbI CTEKIISTHHAS U3 TEMHOT'O CTEKJIA C IPUTEPTOI MPOOKOH

35 | HaGop CKISHOK JUIsl paCTBOPOB PEaKTHUBOB

36 | [1amoyka CTEKJITHHAS

37 | ltaTuB A npoOUpoK

38 | KommuiekT cpencTB 1l MHAMBUYJIbHON 3aIIUTHI

39 | KoMIuieKT TepMOMETPOB

40 | CymmiibHas naHesb JUIsl IOCY /bl

41 | ®GunbTpoBasibHasg Oymara/GuiabTpel OyMaXKHBIE (00ONOIHUMENbHOE 8APUAMUBHOE

obopyodosanue)

Mopenan (00beMHbBIE U IUIOCKHE), HATYPAJIbHbIE 00bEKTHI (KOJLIeKIIUN, XHMUYeCKHe

peaKTHUBBI) AJ1s1 KaOuHeTa U JJadopaTopuu

1 Kommnekt Mopesein KPHUCTAJTNIMICCKUX PCIICTOK

Mopenb MOJIeKyIbl OenKa

HaGop st MmoenupoBaHusi CTpPOSHUSI HEOPTAHUUECKUX BEIIIECTB

Ha60p AT MOACTIMPOBAHUA CTPOCHUA OPTaHNYCCKUX BCIICCTB

HaGop ans MoaenupoBaHus CTPOECHUSI aTOMOB U MOJIEKYJI

HaGop a1 MoaenupoBaHus 3JIEKTPOHHOIO CTPOEHUS aTOMOB

Komirekt koiutekuit

0 | N | B W N

KoMmiaekT XuMraecKux PCaKTHBOB

OobopynoBanue J1a00PAHTCKON KAOUHETa XUMUM

1 | Crox ¢ smmkamMu asist XpaHeHUs/TyMOOi

Kpecno opucnoe

Cton 1abopaTopHBI MOSYHBIN

CYH_II/IJ'ILHaSI MaHeJIb IJId IMOCY AbI

[xad mist XxpaHeHUs: y9eOHBIX TOCOOMIA

[Hxad 11t XxpaHEHUST XUMHUYECKHUX PEaKTUBOB

N N 0| B W N

kad ams xpaHneHus 1a60paTOPHON MOCY b/ TIPUOOPOB
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8 | lxad BeITSDKHON

9 | JlabopaHTCKHUI CTOT

10 | Ctyn naGopaTOpHBIH, pEeryJIUPYEMbI 110 BHICOTE

11 | DnexTpuyeckuil akBaAUCTUILIATOP

12 | HIxad cymmabHbIHA

13 | Pe3uHOBBIC EpUaTKH

14 | KoMIiekT epieii [Uist MBIThs JJa0OpaTOPHOM MOCY JIbI

3.2. UndopmannonHoe obecnevyenne peaju3anum nporpamMmbl

Jis peanu3aldy NpOrpaMMbl JUCHUIUIMHBL OMOIMOTEUHBIH (OHJ 00pa3zoBaTeIbHOMN
OpraHu3aly JIOJDKEH MMETh IeYaTHBIC /MM JIEKTPOHHBIE YYEOHHKH W pa3paboTaHHBIE B
KOMIUIEKTE C HUMH Y4yeOHble MOCOOMs (IIpU HAJIMYMM), JOMYIIEHHbIE K HCIOJIb30BAHUIO NPU
peanu3alMu  00pa30BaTENbHBIX IPOrpPaMM CpelHEero MpodecCHOHaIbHOro 00pa30BaHus,
peausyeMbiX Ha 6a3e OCHOBHOIO OOILIEr0 0Opa3oBaHMUs .

[Ipn peanuszanuu nporpamMmbl AMCHUILIMHBI BO3MOXKHO HCIIOJIB30BAaHUE 3JIEKTPOHHBIX
00pa30BaTeNbHbIX  PECYpPCOB,  JOMYIIEHHBIX K  HCIOJB30BAaHUIO IpPU  peaIu3aluu

O6paBOBaTCJ'IBHBIX nporpaMm CpCaHEero 06]].[61“0 06pa30BaHI/IH6.
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4. KOHTPOJIb n

OIIEHKA

OBIIEOBPA30OBATEJIBHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHMAA

KOHTpOHB N OICHKa PpeE3yJIbTaTOB OCBOCHUA 06meo6pa30BaTenLH017I JAUCHUITIIMHBI

pacKpbIBaIOTCA Yepe3 NUCHUIUIMHAPHBIC Pe3ybTaThl, HalpaBlIeHHbIe HA (POPMUPOBAHKE OOIIUX U

po(hecCHOHATBEHBIX

U TeMaM CoJIep>KaHus y4eOHOro Marepuania.

KOMIIETEHIIUN

o pazzienam

Oobmasi/mpodeccnonanbHas

THun oeHOYHBIX

Pa3zgen/Tema .
KOMIIeTeHI[UA MeponpusiTHii
OK 01. Beibupath crocoObI perieHus Tema 1.1-1.7 TectupoBanue
3aza4 npodeccuoHaNbHOl nearenpHoctd | Tema 2.1, 2.2 YcTHBIN ompoc
MPUMEHHUTEIFHO K Pa3INuHbIM KOHTeKcTaM | Tema 3.1 Pemenne pacuéTHbIx 3ama4
Tema 4.1 Habmroienue 3a xonom
Tema 5.1-5.4 BBITIOJIHCHUS TIPAKTUKO-
Tema 6.1 OPUEHTHPOBAHHBIX 3aJaHUI
Tema 7.1 [IpeacraBnenue
Tema 8.1 pe3yJIbTaTOB
OK 02. Mcnonb30BaTh COBpEMEHHBIE Tema 1.2, 1.4, MPaKTUYECKUX U
CpelCTBa IIOUCKA, AaHAIIN3a U 1.6,1.7 1a00paTOpHBIX PaboOT
MHTepHpeTanuyu HHPOpMaLuu, u Tema 2.1,2.2 IIpoBeaeHnEe XUMUYECKOTO
MH(OPMALIMOHHBIE TEXHOJIOTUHU IS Tema 4.1, 4.2 JKCIIEPUMEHTA
BBITIOJTHEHUS 33]71a4 MPO(eCCUOHATBHOM Tema 5.2-5.4 Brinonnenune
NEeSATEIbHOCTH Tema 6.1 KOHTPOJIbHBIX
Tema 7.1 pabot 1o
Tema 8.1 paszenaM JUCIUTLTAHBI
OK 04. Tema 1.7 OrneHka caMOCTOSATENBHO
D¢ dexTuBHO B3aUMOIEHCTBOBATE U Tema 2.1,2.2 BBITIOJIHEHHBIX 3aIaHUI
paboTaTh B KOJJIEKTUBE M KOMaHIe Tema 4.1, 4.2 3amura penieHus Keuc-
Tema 5.2-5.4 3amay (C yueTom Oyaymiei
Tema 6.1 po¢eCCHOHATBHON
Tema 7.1 JIeATETbHOCTH)
Tema 8.1 Brinosninenue 3aganui
OK 07. ConeiicTBOBaTh COXpPAHEHUIO Tema 1.7 MPOMEKYTOYHOM
OKpYKaloIleil Cpebl, Tema 5.1 aTTecTaluu
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pecypcocOepereHuI0, TIPUMEHSTh 3HAHUS
00 M3MEHEHUU KJIMMAaTa, IPUHIUTIBI
OEpEKITUBOTO MTPOU3BOCTBA, 3P (HEKTUBHO

HeﬁCTBOBaTB B LIpG?)BBI‘IaI\/'IHI)IX CUTyaluiax

Tema 8.1

IIK” ...
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