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1. OBIIASL XAPAKTEPUCTHKA PABOYEM TPOTPAMMBI  YUYEBHOM
TACIATLITAHBI

1.1. O6aacTh NnpuMeHeHus1 padoyeii MporpaMmbl

OOmeobpa3oBarenbHas — AMCHUIUIMHA — «XUMHSL»  SBIAETCS  00S3aTEIBbHOM  YacCThIO
o0mreo0pa3oBaTeapHOrO IUKIa o0pa3oBarenbHoM mporpammbl B cooTBeTcTBUU ¢ @I'OC CIIO 1o
cnenuanbHocTh: 09.02.07 «MHDOpMAIMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHUEY.

Tpyn10eMKOCTh TUCHMIUIMHBI «XHUMUs» HAa 0A30BOM ypOBHE COCTaBisieT 51 4ac, U3 KOTOPBIX
45 yacoB — 0a3oBbIi MOaydb (6 paszmenoB) m 6 YacoB — MNpUKIagHON Moxmynb (1 pazpen),
BKJIIOUAIOLIUI  MPaKTUKO-OPUEHTHPOBAHHOE  COJEpXaHHEe KOHKPETHOW mpodeccuu  Uiu
CHEINAIbHOCTH.

[IpuknanHoit Moaynab BKIOYaeT oAuH pasnen. Pasgen 7 «Xumus B ObITy U
MIPOU3BOJICTBEHHON JIEATEIIBHOCTH YEJIOBEKAa» peaM3yeTcs Uil BCeX MpodeccHii/criennaibHoCTeln
Ha MaTepuajie KEHCOB, CBA3aHHBIX C HKOJOTHYECKON O€30MacHOCThIO M OIICHKON MOCIEICTBUN
OBITOBOI W TPOW3BOACTBEHHON JESATEIBHOCTH, IO OTpacisM Oyaymied mpodeccuoHaTbHON
JESATETbHOCTH O0yUYarOIIUXCA.

1.2. HEJIL H IVIAaHUPYEMBbI€ PE3yJbTaTbl OCBOCHUSA THCHUIIJIMHDI

CO,I[Cp)KaHI/Ie IIporpaMmabl 06H_[606p330B8.TeJ'IBHOI7I JUCIUIIIINHBI « XXMM HaIIpaBJICHO Ha
JOCTHXXCHHUC CJIC,HYIOL[IGP'I HeJIn: (I)OpMI/IpOBaHI/Ie Yy CTYACHTOB HpCACTABJICHUA O XUMHUYECKOM
COCTAaBIISIOIICH eCTeCTBCHHOHaquOﬁ KapTHUHbl MHpPa KaK OCHOBbI JIIPHUHATHA peI_HeHI/Iﬁ B
JKU3HCHHBIX U IMTPOU3BOJACTBCHHBIX CUTYyallUAX, OTBETCTBCHHOT'O ITOBCICHHUA B HpPIpOIIHOfI cpeac.

3agauu AUCHUILJIUHBI:

* chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKaHWsI XUMHYECKHMX IPOIECCOB U
ABJICHUM B OKpYXKAIOIIEW cpeae, LEIOCTHOM HaydyHOM KapTHHBI MHpA, B3aUMOCBSI3U M
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

* pa3BUTb YMEHHsS COCTaBJIATH (POPMYJBl HEOPraHMYECKMX W OPraHMYECKUX BEIECTB,
YPaBHEHMsI XMMHMUYECKHX pPEaKUUi, OOBACHATh UX CMBICI, MHTEPIPETUPOBATH PE3YIbTAThI
XUMHYECKHUX IKCIIEPUMEHTOB,

* cdopMHpOBaTh HABBIKM TMPOBEIEHUS MPOCTEHIINX XUMHUYECKUX OSKCIEPUMEHTAIbHBIX
UCCJIEIOBAaHUM C COOJIOJEHHEM NpaBuJl 0e30macHOro oOOpallleHUsl ¢ BElleCTBaMU H
1a00paTOPHBIM 000PYI0OBAaHUEM;

* pa3BUTh YMEHMs HCIOJIb30BaTh HMH(POPMAIMIO XHMHUYECKOTO XapakTepa U3 pa3IMYHBIX
HCTOYHUKOB,;

* chopMHUpPOBATh YMEHUS MTPOrHO3UPOBATH MOCIEICTBHS CBOCH IEATENIBHOCTH U XUMHUECKUX
HPUPOIHBIX, OBITOBBIX U POM3BOJICTBEHHBIX MPOIIECCOB;

* chopMHUpPOBaTh NMOHMMAHUE 3HAYUMOCTH JIOCTHKEHUH XMMUYECKOH HAyKH M TEXHOJOTHH
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOCTBEHHOMU cep.

B pamkax mporpammpl yaeOHOW TUCHUIIIMHBI OOYYaIOIIMMUCS OCBAaWBAIOTCS yMEHUS W
3HaHUS, GOPMHUPYIOTCS 0OIIIHE KOMITETCHITHH.



OK 01. Beibupare cmnocoObl pemieHuss 3amad  npodeCCHOHAIBHON  JIeSITEIbHOCTH
MPUMCHUTCIIBHO K Pa3JIMYHBIM KOHTCKCTAaM.

OK 02. lcnonb3oBaTh COBpPEMEHHBIE CpEACTBAa IIOMCKA, aHajiu3a W HHTEPIpETaluu
uHpopManuu ¥ UHPOPMALMOHHBIE TEXHOJOTHUU JJIA BBIIOJHEHUS 3a1ay NpogecCHOHAIbHON
NeSTeTHbHOCTH.

OK 04. DddexTrBHO B3aUMOJICHCTBOBATh M pa0OTATh B KOJJICKTUBE U KOMAaHJIC.

OK 07. ConelicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH Cpeibl, PECYypCOCOEPEIKCHUIO, MMPUMEHSITh
3HaHUS 00 W3MEHEHHHM KJIUMaTa, NPUHUUIBI OepexIMBOro MPOU3BOACTBA, 3P(HEKTUBHO
JEeHCTBOBATh B UPE3BBIYANHBIX CUTYaIIUIX.

1.2.1. IlnanupyemMblie pe3yJIbTATHI OCBOEHHS O00IIEO0PA30BATELHON JUCHUILUIMHBI B
cootBercTBHH ¢ PI'OC CITIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHNe JUCIUIUIMHA HMeeT pH (popmupoBanmuu u pazsutuu OK.



Koa n
HAaHMeEHOBaHHeE
(opmupyembIx
KOMIIeTeHI Ui

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCUHUIIHHbI

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. BeiOupatb
CHOCOOBI pelIeHus
3amaq
npodecCuOHATbHON
JeSTEILHOCTH
MPUMEHHUTEIBHO K
Pa3IUUHBIM
KOHTEKCTaM

B gactu Tpy10BOro BOCIUTAHUIA:

TPYAY,
LIEHHOCTU MacTepCTBa, TPYy0Jt00ue;

- T'OTOBHOCTB K OCO3HAaHHC

- TOTOBHOCTHL K AaKTHBHOM JACATCIIbHOCTHU

TEXHOJIOTHYCCKOM u COIHATBLHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh
WHULIUUPOBATH, TUIAHUPOBATH u
CaMOCTOSATEILHO BBIIIOJIHATH TaKylo
JIeSITEIILHOCTD;

- HWHTEpeC K pa3Iu4HbIM  chepam

npodecCuoHaIbHOMN J1eSTeTbHOCTH,
OBnajeHNe YHHMBEPCAJIBHBIMU Y4EOHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

- CaMOCTOSITENIbBHO  (OpMYyIUpOBaTH U
aKTyaJlu3UpOoBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHEE;

- yCTaHaBJIMBaTh CYLIECTBEHHBIH MpPU3HAK
OCHOBaHHUE ISt

KJIacCU(UKAIIUU U 0000IIEeHNUS;

WIH CpaBHEHHSI,
- OMNpeAeNsaTh LEeIH AESTeNbHOCTH, 3a/1ady
napameTpbl U KaTerOpUH U3 JOCTHKEHNS,

- BEISIBIISITH 3aKOHOMEPHOCTH u
MIPOTUBOPEUHS B paccMaTpuBaeMbIX

SABJICHUAX,

- BJIAJIETh CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUSA (XUMUYECKUM DJIEMEHT, AJICKTPOHHAS
obosouka aroma, S-, p-, O-3JEKTpOHHBIC OpPOWUTAIM aTOMOB, HOH, MOJIEKYJa,

aTom,

BaJICHTHOCTb, JIEKTPOOTPULIATEITLHOCTh, CTETICHb OKUCIICHUS, XUMUYECKast
CBsS3b MOJIb MOJIIPHAS Macca, MOJBSIPHBI O00BEM, YIJIEPOJTHBIA CKEJNeT,
(GyHKUIMOHATBHAS TPYIINA, PagUKall, U30MEpHs, U30MEPbI, TOMOJIOTHYECKUN PA/I,
TOMOJIOTH, YTJIE€BOIOPOIbI, KUCIOPOA- U a30TCOACPIKAIIUE COSTUHEHMUS,
OMOJIOTUYECKH aKTUBHBIE BelIeCTBa (yIIEBOABL, JKUPHI, OCIIKHN), MOHOMED,
CTPYKTypHOE BBICOKOMOJIEKYJISIPHBIE
KpUCTAJUTMYECKasi pelieTka, XUMUYECKUX PEaKIUi (OKUCIHTEIBbHO-

BOCCTAHOBHUTCIIBHBIC, 3K30-U OSHAOTCPMUYUCCKHUEC, PCAKIHUU HOHHOI'O O6MCH8.),

IMOJIUMEp, 3BCHO, COCOHMHCHUA,

THIIBI

pacTBop,
OKHUCJIUTEb, BOCCTAHOBUTENb, CKOPOCTb XHUMHUYECKON pEeaKluu, XUMHYECKOe

3JEKTPOJIUTHI, HEAIEKTPOJIUTHI, SJIEKTPOJMTHUECKAs JUCCOLMAIUS,
paBHOBECHE) TEOPUH U 3aKOHBI (TEOPUS XMMHUECKOTO CTPOCHUSI OPraHUUYECKUX
BemectB A.M. ByTiepoBa, Teopust 3JIEKTPOJIMTUIECKON TUCCOLIMAINH,
nepuonuuecknii  3akon J[.M. MennaeneeBa, 3aKOH COXpaHEHUS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XUMHHU, (PAaKTOJIOTHUECKUE CBEACHHUS O
CBOICTBax, COCTaBe, MOJYYECHHUH M OE30MaCHOM HCIOIH30BAHUH BaKHEHIIINX
HEOPTraHMYECKUX M OPraHMYECKUX BEIIECTB B OBITY H MPaKTHYECKOH
JIeSITeIIbHOCTU YCIIOBEKA;

- yMCTI: BBISIBJISATH xapaKTepHLIe HpI/ISHaKI/I 1 B3aNUMOCBA3b I/ISYLIeHHBIX HOHHTI/IfI,
HpI/IMeHSITB COOTBGTCTBYIOHH/IG IIOHATUS HpI/I OITNCaHun CTpOGHI/ISI nu CBOI7ICTB
HCOpFaHI/I'-IeCKI/IX 158 OpFaHI/I‘—IeCKI/IX BCIIIECCTB U UX npeBpameHI/Iﬁ; BBIABJIATH
B3aUMOCBSI3b XUMHUYECKUX 3HAHUN C TIOHATUSMHU U TIPEACTABICHUAMH APYTHX

CCTCCTBCHHOHAYYHLIX TPCAMCETOB;
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-BHOCUTb KOPPCKTUBBI B ACATCIBHOCTD,

OLICHUBATh COOTBCTCTBHUC PE3YIbTATOB

[eNsIM, OIICHMBATh PHUCKU TOCIEICTBUN
JIEATEIIbHOCTH;

- pa3BUBaThb KPEATUBHOE MBIIUICHUE IPH
pCIICHUH KU3HSHHBIX MPOOJIeM

0) 6a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUS:
yueOHo-

- BIaACTb HaBbIKaMH

HCCIIEN0BATENBCKOU u IIPOEKTHOMN

JACATCIIbHOCTH, HaBbIKaMU PaspClICHUA
npo0Jem;

- BBIABJIATH IMPUIUHHO-CIICACTBCHHBIC
CBS3M W aAKTyaJM3UpOBATh
BBI[BUTaTh  THIIOTE3Y  €¢
HAXOJUTh apryMEHTHI JJIs JOKa3aTelbCTBa

CBOUX YTBepH(HCHHﬁ, 3a1aBaTh IapaMCTPbI

3ajauy,
peLeHus,

Y KPUTEPUU PELICHMUS,
- aHaJIM3UpOBATh IOJNYYEHHBIE B XOJ€
pelIeHns 3aJjauu pe3yibTaThl, KpUTUYECKH

OIICHUBATH 170'¢ JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHHE B  HOBBIX
YCIIOBHUSIX;

- yMeTh  NEpPEeHOCUTh  3HAaHUA B

MO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH
KU3HEJEATEIbHOCTH;

- YMCETb UHTCTPUPOBATh 3HAHUSA U3 PA3HBIX
MPEAMETHBIX 00J1acTe;

- BBIABHTaTh HOBBIC HWJIEH, TpeaaraTh
OPUTHHATBHBIC TIOJIXO/IbI U PEIICHUS;

- YMETh UCIIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIUHEHUI
MEKTYHApOAHOTO COK3a TEOPETUYECKON U IPUKIIATHOW XUMHUHU U TPUBUAJIbHBIC
Ha3BaHUs BAXHEUIIMX BEHISCTB (ITWJICH, AalETUJIEH, TJIUIEPHUH,
aMMHUaK, raiieHasi U3BeCTh, HeralleHas U3BeCTb, MUThEBAs COJA U IPYTHX),
COCTaBIATH (GOPMYJIbI HEOPTaHUYECKUX U OPTaHUYECKUX BELIECTB, YPABHEHHUS
XUMHUYECKHUX PEAKIHii, 00BSCHATH UX CMBICH; OATBEPKIATh XapaKTepHbIe
XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU 3KCIIEPUMEHTAMU U
3alUCAMHU YPABHEHUN XUMUYECKUX PEAKIIN;

- YMETh YCTaHABIIMBATh MPUHAIJIC)KHOCTh U3YUYEHHBIX HEOPTAHUYECKUX U
OPraHUYECKHX BEUIECTB K OMPEACICHHBIM KJIACCaM U TPYIIIIAM COEIUHEHHUI,
XapaKTepPU30BaTh UX COCTaB U BaXKHEHIIIME CBOMCTBA; ONPEIEIATh BUIbI
XUMHUYECKUX CBsI3el (KOBaJIGHTHAs, HOHHAs, METAJUIMYECKasi, BOJIOPOIAHAS),
THUIIBI KPUCTAITUYECKUX PELIETOK BEIIECTB; KIaCCU(PUIIUPOBATH XUMUYECKUE
‘peakuuy;

- chopMHpOBATh MPEACTABICHUS: O XUMHUUECKON COCTaBIISIONICH
€CTECTBEHHOHAYUYHON KAPTUHBI MUPA, POJIM XUMUU B TO3HAHUU SBJICHHUM
MPUPOJIBI, B JOPMUPOBAHUHN MBITIUICHUS U KYJIBTYPhI JINYHOCTH, €€
(GYHKIIMOHATBLHON TPAMOTHOCTH, HEOOXOAMMOM ISl PEIIEHUS MPAKTHUECKUX
3a/1a4 ¥ YKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOAHON CpeliE;

- YMETh MPOBOJUTH PACUYETHI IO XUMHUECKUM (HOpMYJIaM U ypaBHEHUSM
XUMHUYECKUX PEaKIHii ¢ UCTIONh30BaHUEM (PU3NYECKUX BETTUYHH,
XapaKTepU3YIOIINUX BEIIECTBA C KOIMYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMaIbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCTIOIb30BATh
CHCTEMHBIE XUMUYECKUE 3HAHUS I PUHATUSA PEIIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

dbenon,
dopmanbaeru, YKCycHas KHUCIIOTA, TJIMIMH, YTapHbI ra3, YIJIeKHCIBIA Tas,




-CIIOCOOHOCTh  MX  HCITOJIb30BAHHSA B
IIO3HABATEJILHON U COLMAIIbHOW ITPAKTHKE

OK.02. Mcnonws3oBaTh
COBpPEMEHHBIC
CpeICTBa IMOUCKA,
aHanusa u
WHTEPIPETAINH,
uHboOpMalnH, U
nH(pOpMaIIUOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodecCHOHATbLHON
JeSITebHOCTH

B o0nactu eHHOCTH HAYYHOTO MTO3HAHUS:

- chOpPMUPOBAHHOCTH  MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM
MPAKTUKH, OCHOBAaHHOTO — Ha JUaliore
KYJIBTYp, CIIOCOOCTBYIOUIETO OCO3HAHHIO
CBOCTO MCCTa B MOJIMKYJIBTYPHOM MHPCE;
-COBEPIIECHCTBOBAHNE SI3BIKOBOM 51
YUTATEIbCKOM KYyJIbTYpbl KaK CpEICTBa
BSaHMOHCﬁCTBHﬂ MCKOY JJYOAbMHU n
MO3HAHUS MHPA;

- OCO3HaHUE LEHHOCTHU HAy4YHOU
NeSITebHOCTH, TOTOBHOCTH OCYIIECTBIISTh
HPOEKTHYIO u HCCIIEI0BATENBCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,
OBnazneHre YHUBEPCAJIbHBIMH YUE€OHBIMU
II03HaBaTCJIIbHBIMU I[Cf/iCTBPISIMI/II

B) paboTa ¢ uHpopmauei:

-BJIAJICTh HaBBIKAMU MOJTy4eHUS
uH(pOpMallMd W3 HUCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIbHO  OCYIIECTBISTh
MOUCK, AaHalIM3, CHCTEMAaTHU3aLUI0 H
MHTEPIIPETAlNI0 MH(YOPMALMK Pa3IUUHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

- co31aBaThb TEKCThI B Pa3InYHBIX
dbopmarax C  y4yeToM  Ha3HA4YCHUS
uHpOpMalUM ¥  IEJIeBOH  ayJaUTOpUH,

- YMETh IUIAHUPOBATh W BBIIOJHATH XMMHUECKHUN SKCIIEPUMEHT (IIPEBPALCHUS
OpPraHUYECKUX BEIIECTB IPHU HArpeBaHUU, MOJYYCHHE ATHIIEHA U HU3YYCHHE €ro
CBOICTB, KaYECTBEHHbIC PEAKIMU HA allbJETU]Ibl, KpaXMajl, YKCYCHYIO KHUCIIOTY:
JeHaTypauusi OEKOB MPU HArpeBaHMM, LIBETHBIE PEaKIUU OEJIKOB; MPOBOAUTH
peaxkuu HOHHOTO 0OMEeHa, OINpeNeNsATh CPey BOJHBIX PACTBOPOB, KAUECTBEHHbBIE
peaknuu Ha cynbdaT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH

aMMOHHUS;, peIIaTh SKCIEPUMEHTalIbHbIE 3alayu 1o TemaMm "Mertamisl" u
"Hemeramnpl") B COOTBETCTBUM C TIPAaBWJIAMH TEXHHKH O€30MacCHOCTH TIpU
oOpallleHnH C BEIIeCTBaMU U JIaDopaTOPHBIM 000pYA0BaHUEM; IIPEJICTABIISTh
pe3yJIbTaThl XUMUYECKOI0 SKCIIEPUMEHTA B (hOpME 3aIllUCU ypaBHEHUI
COOTBETCTBYIOIIUX peaklnii U GOpMyTUPOBATH BHIBOJIBI HA OCHOBE ATHX
pe3yIbTaToB;

- YMETh aHAJIU3UPOBATh XMMUYECKYI0 HH(POPMALIUIO, TOJIy4aeMYIO U3 Pa3HbIX
HCTOYHHUKOB (CpesICTB MaccoBOi nHpopMaiuu, cetb IHTepHeT u ipyrue);

- BJIaJICTh OCHOBHBIMU METOJAMH Hay4YHOTO MO3HAHUS BEIIECTB U XUMUYECKHX
SIBJICHUM (HaOJII0/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHNE);

- YMETh MPOBOJUTH PACUYETHI 10 XMMHUUECKUM (HOpMYJIaM U ypaBHEHUSIM
XUMHUYECKHUX PEAKIMH C UCIIOJIb30BaHUEM (PU3NYECKUX BEJTUUMH,
XapaKTepU3yIOIIUX BEIIECTBA C KOJIUYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpManbHBIE YCIOBHUS) ra30B, KOJMYECTBA BEIIECTBA; UCIIOIb30BaTh

CHUCTEMHbIE XUMUYECKUE 3HAHUS JJI IPUHATUS PEIIEHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEHIECTBAMM U UX IPUMEHEHUEM




BbIOMpas ONTUMAJIBHYIO bopmy
MMpEACTaBJICHUA U BU3yaJIU3allhU,

- OLICHUBATh JOCTOBCPHOCTD,
JICTUTUMHOCTH I/IH(i)OpMaI_[I/II/I, €c
COOTBETCTBME NPABOBHIM M MOpPAJIbHO-
THYECKUM HOpMaM;

- UCTIOJIb30BATh cpexacTBa
UH(QOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B pei€CHM KOTHUTHBHBIX,
KOMMYHUKATHBHBIX W OpTraHHU3allMOHHBIX
3agad ¢ coOmoJeHneM — TpeOoBaHUM
SPTrOHOMHKH, TEXHHUKHU 6630HaCHOCTI/I,
THTHEHBI, pecypcocOepekeHus, PaBOBBIX
u THYECKUX HODM, HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;
- BJIaJeTh HAaBBIKAMU pACIO3HAHUE U
3amMThl MHQpOpMAIWK, WHPOPMAIMOHHOM
0€30I1aCHOCTH JINYHOCTH,

OK.04. DdpdexTuBHO
B3aWMO/JIEMCTBOBATH U
paboraTh B
KOJIJIEKTUBE U
KOMaHjIe

- FOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPE/ICIICHUIO;

- OBJIaJICHHIE HaBBLIKAMU y4eOHO-
HICCIIEN0BATEIbLCKOMN MPOEKTHOMN u
COIIMAIIEHOM JIeITEIbHOCTH;

OBnazneHue YHHUBEPCATbHBIMU
KOMMYHHUKATHBHBIMU JCHCTBUSIMHU:

0) COBMECTHAs JIeITEIIbHOCTD:

- IMOHUMATh n HCIO/IL30BaTh

- YME€Th TUIAHMPOBATH M BBIMOJHATH XUMUUYECKHM DKCIIEPUMEHT (TIpeBpaIlleHUs
OpraHWYECKHUX BEIIECTB MPH HArPEBaHUM, MOJYYCHHE dTUJICHA U H3YYCHHE €Tro
CBOMCTB, Ka4YeCTBEHHBIEC PEAKIIUU Ha aJbJCTHUJIbI, KpaxMas, YKCYCHYIO KHUCIIOTY;
JieHaTypanusi OSKOB MPU HArpEeBaHWM, IBETHBIE PEAKIIMU OEJIKOB; MPOBOJIUTH
pEaKIuu HOHHOTO 0OMEHa, ONPeNeNATh CPey BOJHBIX PACTBOPOB, KAUECTBEHHBIC
peakiuu Ha cynbdaT-, KapOOHAT- W XJOPHA-aHUOHBI, Ha KATHOH aMMOHUS;
pemath 3KCNepUMeHTalbHbIe 3a1auu no TeMaM "Mertamnsl” u "Hemeramnsr") B
COOTBETCTBUU C TIpaBUIAMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu ¢
BElleCTBAaMH U JIa0OpaTOpHBIM 00OpyIOBaHUEM; TPEACTABIATH PE3YJIbTATh




MPEUMYILLECTBA KOMaHJTHOU 51
WHJUBUTyaJIbHOU paboThI;

- IIPUHUMATh LEIU COBMECTHOM
JIESITENIbHOCTH, OpraHU30BBIBATH U
KOOpAMHUPOBaTb  JEHCTBUS IO €€
JOCTHKEHUIO: COCTAaBJIATh IIJIaH JEHCTBUM,
pacnpenesiaTb poju € y4eTOM MHEHMU
YYaCTHHUKOB,  OOCYXJaThb  pe3yJbTaThbl
COBMECTHOM paboThI;

-KOOPAMHUPOBATh W BBIIOHATH paboTy B
YCIOBUSIX PEAIbHOIO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBUS;
-OCYILECTBIISTh IIO3UTUBHOE
CTPaTEruyecKoe IOBEACHHUE B Pa3IM4YHBIX
CUTyalUsX, TpOSIBJIATh TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OBnanenue YHHUBEPCAIbHBIMU
PEryISITUBHBIMU AEHCTBUSIMHU:

T) IPUHATHE ce0s U IPYTUX JIOACH:
-IPUHUMATh MOTUBBI U apryMEHTBI APYTUX
JIOJEd  IpU  AaHAINW3E  pe3yJbTaToB
JESTEILHOCTH;

-[IpU3HABaTh CBOE IIPaBO M NPABO APYTUX
JI0JIEH Ha OIIMOKU,

-pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHp C
MO3UIUH JIPYTOro YeloBeKa

XMMUYECKOTO AKCIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3yIbTAaTOB
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OK.07.
CopelicTBOBaThH
COXPaHEHHUIO
OKpY>KaroIen cpessl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHUH KJIMMaTa,
TIPUHITAITBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,
3¢ PeKTUBHO
JIEWCTBOBAThH B
Ype3BhIYAITHBIX
CUTYaIUsIX

B o0iacti 3K0710ruyecKoro BOCIIUTaHHS:

- copMHPOBAaHHOCTh  HKOJIOTHYECKOM
KYJIBTYDBI, IOHMMAaHUE BIIUSIHUS
COLIMAIbHO-OKOHOMUYECKHUX IIPOLIECCOB Ha
COCTOSIHME€ TIPUPOJHOM U  COUHMAIBHOMN
cpelibl, 0OCO3HaHUE II100aJBHOI0 XapakTepa
9KOJIOTUYECKUX MPpOoOdIIeM;

- IUIAHUPOBAaHUE U  OCYIIECTBIIECHUE
JICMCTBUM B OKPYKAIOLIEH Cpeie Ha OCHOBE
3HaHUSA LEeJIed yCTOWYMBOIO  pa3BUTHUSA
YeJI0BEYECTBA;

aKTUBHOE HEIIPUHATUE JEHCTBH,
IIPUHOCALIMX BpeX OKpYXKarolleH cpene;

- YMCHHC IIPOIrHO3UPOBATH
He6ﬂarOHpI/IHTHBIe 9KOJOTHYCCKHUEC
MNOCICACTBUA MNpeaAPpUHUMACMBIX

JEHCTBUM, IPEAOTBPALLATh UX;
-pacmupeHue OIbITA JIEeATEIIHOCTH
DKOJIOTUYECKOM HaAIIPaBJICHHOCTH;
-OBJIaJICHUE HaBbIKaAMH y4eOHO-
HCCIIEI0BATEIBCKON IIPOEKTHOMN "
COLIMAJIbHON J1E€ATEIbHOCTH

- chopmupoBaTh npeacTaBieHus: © XMMHUYECKON COCTaBIISIFOIICH
€CTECTBEHHOHAYYHON KApTUHBI MUPA, POJIM XUMHUHU B IO3HAHUU SIBJICHUI
IPHUPOJIBI, B (OPMUPOBAHUY MBIIIUICHUS ¥ KYJIbTYPBI THYHOCTH, €€
(GYHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOIUMOM JIJISl pEIICHHSI MPAKTUISCKUX
3a]1a4 ¥ HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U
MPUPOAHON Ccpelie;

- YMETh COOJII0/IaTh MPaBUIIa SKOJIOTUYECKH 11eTIeCO00pa3HOro MOBEICHUS B
OBITY U TPYIOBOI1 IEATEIHHOCTH B IIENISX COXPAHEHUS CBOETO 3/10POBbS U
OKpYKaroIlel NPUPOIHON CPEbl; YUUTHIBATh ONACHOCTh BO3/ICHCTBUS Ha )KUBbIE
OpraHU3MbI OIIPEIEIICHHBIX BEIECTB, IOHUMAsl CMBICH MIOKA3aTels IPEACIbHON
JIOIIyCTUMOM KOHILIEHTpaluu

11




2. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI

2.1. O0beM y4eOHOii TUCHUIIMHBI U BHIbI YUeOHOH padoThl

Tabnuya 1
Buj yueOHoi1 padoThI O0bem yacoB

MakcumajibHas yyeOHasi HArpy3Ka (Bcero) ol
ba3oBblit MOaYJIb 45
B T.4.

TEOPETUIECKOE 00yUeHHE 17

MIPAKTUYECKHUE 3aHATHS 34
IpukaagHoit Moxy b (MPoecCHOHAIBLHO-OPHMEHTHPOBAHHOE COIePIKaHUe) 6
B T.4.

TeopeTHyecKoe 00ydeHne 2

MPaKTUYECKHUE 3aHATUS 4
Kouncyabranun
IIpomedcymounas ammecmayus 6 popme ougpepenyuposannoo savema 1
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

dopmHpyeMble
HanmeHnoBaHue pa3jeiioB u Coaeprxanue yueOHOIro MaTepuaJa, JabopaTopHble M NPAKTHYECKHE O0bém o0mue u
TeM padoThl, HTHAUBUAYAJIbHBIN MPOEKT (ec/IM MpPeayCMOTPEHbI) 4acoB npogeccHoHaNbHbIE
KOMITeTeHIIU U
Tabauya 2
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JIPYIrUX HEOPTraHMYECKUX COCUHEHNUN OTAEIIBbHBIX KJIACCOB.

[IpakTrueckue 3a1aHusl HAa YCTAHOBIICHHE CBS3M MEXAY CTPOCHHUEM aTOMOB
XUMHUYECKHX  DJJEMEHTOB W  IMEPUOJUYECKMM  HM3MEHEHHEM  CBOMCTB
XUMUYECKUM DJIEMEHTOB M UX COCIMHEHHM B COOTBETCTBHUU C IOJIOKCHUEM

[lepronueckoi CUCTEMBI.
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1 | 2 3 4
OcHoBHOe coaep:kaHue
—Pazaenbi 1. OCHOBLI-CTPOeHUSI BeHIeCTRA 3
Tema 1.2. Teprommteckuii | PO A RAIS o ) OK 01
3aKkoH U Tadauua JI.U. It [KTITICCKIC SaFTT 1 OK 02
peTiueckoe 00ydeHue 1
CoBpemeHHass Mofelb CTpoeHHs artoMa. CHUMBOJIMYECKUH S3BIK XHUMHH.
XUMHYECKUH AIeMEHT. DJeKTpoHHass KoHpurypamnus atoma. Kinaccudukarus
XMUMHYECKUX 3JEMEHTOB (S-, P-, d- 31eMeHThl). BajeHTHBIC AIIEKTPOHBI. 1
BasieHTHOCTSB. DneKTpoHHas npupoza XUMHUYECKON CBSI3U.
DNEeKTPOOTPULIATEILHOCTb. BUbI XUMHUYECKOUW CBSI3M (KOBaJIEHTHAsl, MOHHAs,
Tema 1.1. CTpoenne aToMoB | METAUIMYECKAs!, BOAOPO/IHASN) U CIIOCOOBI €€ 00pa3oBaHust
XHMHYECKHX 3JIeMeHTOB | lIpaKkTuyeckue 3aHsTus OK 01
NpHpoia XHMUUYecKoii cBsizu | Pelienye 3amannii Ha MCIOIb30BaHUE XMMMYECKOH CHMMBOIMKA W Ha3BaHUH
COCIMHEHUN TO0 HOMEHKJIAType MEXKIYyHApOJIHOTO COI03a TEOPETHYECKOW U
NPUKIIAJAHON XMMHUHU U TPUBHUAIBHBIX HA3BAaHUHN JUIS COCTABICHUS XUMHUYECKUX
(dbopMyJ IBYXaTOMHBIX CO€AMHEHUN (OKCUIOB, CYIb(UI0B, THAPUIOB U T.I1.) U 1




MennaeiaeeBa

[lepuonnueckas cucrema xumuueckux odnemeHtoB .M. Menaeneesa.
@usnueckun  cMbicn  Ilepuonmueckoro  3axkona .M.  Mengeneesa.
3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XHMHYECKUX JJIEMEHTOB, 00pa3yeMbIX
MMHU TIPOCTBIX M CJOXHBIX BEHIECTB B COOTBETCTBUU C TOJOKEHHEM
xuMuyeckoro anemeHta B llepuoamueckoil cucreme. MupoBO33peHUYECKOE U
HayuyHoe 3HadyeHue [lepunoanueckoro 3akona [{.M. Menneneena. [Ipornossr /.M.
MenpeneeBa. OTKpbITUE HOBBIX XMMUYECKHUX 3JIEMEHTOB. PerieHue mpakTuko-
OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XAPAKTEPU3ALUI0 XMUMHUYECKUX
3JIEMEHTOB «Mertananyeckue / HEMETaJUTMUYECKUE CBOMCTBA,
AIEKTPOOTPHUIIATEIBHOCTh XUMHUYECKUX DJIEMEHTOB B COOTBETCTBHM C UX
JJICKTPOHHBIM CTPOCHHEM U  TIOJIOKEHHEM B IMEPUOJUYECKON CHUCTEME
xuMu4yeckux anemenToB .M. Menaeneeray

Pa3nea 2. XumMnueckue peakuumn

Tema 2.1. Tunbl
XHMHMYECKHX peaKkuui

OcHOBHOE coJepKaHue

TeOpeTI/I‘leCKOC 06yquI/Ie

KJ'IaCCI/I(I)I/IKaI_II/IH N TUIIBI XUMHNYCCKHX peaKuHﬁ C Y4aCTUCM HCOPraHUYCCKHUX
BCIICCTB. CocraBieHne ypaBHCHI/Iﬁ peaKI_[I/Iﬁ COCANHCHUA, Pa3JIOKCHU,
3aMCIICHUA, O6M€Ha, B T.4. peaKI_[I/II\/’I ropcHus1, OKUCICHUA-BOCCTAHOBJICHU .
YPaBHeHI/IH OKHCJICHHSA-BOCCTaHOBJICHHA. CTeneHb okucieHus. OKUCIUTEIb U
BOCCTaAaHOBUTCIIb.

CocraBnenne u YpaBHHUBAHUEC OKUCIUTEIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
MCTOOOM JBJICKTPOHHOTO Oananca. OKHCIUTEIHFHO-BOCCTAHOBUTEIIHHEIC pCaKknuu
B IIpHUPOAC, MPONU3BOACTBECHHBIX MMPOHECCAX U KU3HCACATCIbHOCTH OPraHu3MOB

[IpakTrueckue 3aHATHS

KonuuectBeHHble oTHOLIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B
XUMHUU U pacyeThl MO0 YPaBHEHUSIM XMMHMUECKMX peakuuil. Moiib Kak eauHuIa
KOJIMYeCcTBa BelecTBa. MonsipHas Macca. 3aKOHBl COXPAaHEHHS MacChl M
sHeprur. 3akoH ABoraapo. MoJsapHbIil 00beM Ta30B. OTHOCUTENBHAS TIJIOTHOCTh

OK 01
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razoB. Pacuersl 1o YpaBHCHHUAM XHMHUUYCCKHUX peaKL{I/II\/'I C HCIIOJIb30BaHUEM
Macchl, 00beMa (HOpMaJbHbIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA

OcHoOBHOE cofepkaHue

Teopetuueckoe o0y4yeHue

Teopus AJIEKTPOTUTUYECKOM JTUCCOLIMALINH. Housl. DIIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI. Peaknuu moHHOro oOmena, CocTaBJIeHHE pPEaKIUii MOHHOTO
oOMeHa IMyTeM COCTaBJICHUS WX IOJIHBIX M COKPAIICHHBIX MOHHBIX ypaBHEHUH.

Tema 2.2. .
KucnorHo-ocHOBHBIE peakiiy. 3a/laHusl Ha COCTaBICHUE HOHHBIX peakUuit
DJIeKTPOJIUTHYECKAS
. | [IpakTuueckue 3aHATHS OK 01
AUCCOMALMS U UOHHBIH . o
6 JlaboparopHas padota "Tumbl XUMUYECKUX peakiuii”. OK 04
o0MeH
HccnenoBanue TUNOB (IO COCTaBY M KOJIMYECTBY HMCXOAHBIX U OOpa3yrOIIUXCS
BEIIECTB) U IPU3HAKOB XUMMUYECKUX peakuuil. [IpoBenenue peaxuuii HOHHOTO
oOMeHa, ompezeseHHe cpellbl BOJIHBIX PAacTBOPOB. 3aJaHUs HAa COCTaBICHHE
HWOHHBIX peaKIHil
[IpakTrueckue 3aHATUS
Kontponbnas padota 1. CtpoeHue BemecTBa 1 XUMHUYECKUE PEAKITUU
Pa3nea 3. CtpoeHue u CBOMCTBAa HEOPraHUYECKUX BelIECTB
OcHoBHOE coJiep kaHle
Teopernueckoe oOyueHue
[Ipenmer Heopranmueckoi xumuu. Knaccudukanns HeOpraHM4ecKUX BEIIECTB.
Tema 3.1. Knaccuduxanus [Ipocteie u cnoxHble BeniecTBa. OCHOBHBIE KJIACCHI CIOMXHBIX BEIIECTB (OKCUBI,
HOMEHKIATYpa u cTpoerue | [WAPOKCHIbL,  KHCIOTHL, conu). B3auMOCBSI3b HEOPraHWYECKUX BEIIECTB.
HEOPraHMYECKNX BEleCTR ArperatHble cocTosiHMS BelecTBa. Kpucramnmnyeckue u aMop(HbIe BellecTBa. OK 01
Tunsl KpUCTAIIMYECKMX  pElIeTOK (aTOMHas, MOJIEKYJSpHas, HOHHad, OK 02

MeTajuIndeckas). 3aBHUCHUMOCTb (DU3MYECKHUX CBOMCTB BelleCTBa OT THIIA
KPUCTAIIJINYECKON PEIIETKH. 3aBUCUMOCTh XUMHUYECKON aKTUBHOCTH BEIIECTB OT
BHJIa XUMHYECKOW CBSI3M M THUIA KPUCTAUIMYECKOW pemeTku. [IpudmHbI
MHOT000pa3usi BELIeCTB
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IIpakTrueckue 3aHATHUS

HomMmeHKkilaTrypa HEOpraHM4YeCKHMX BEIIECTB: HA3BAaHHUE BELIECTBA MCXOMAS U3 UX
XUMHAYECKOH (OPMYJIBI WIM COCTABJICHHE XHUMHYECKOH (HOPMYJIBI HUCXOAS W3
HazBaHMsl BemectBa 1o MexayHaponHoi (MIOITAK) wnm TpuBHanbHOU
HOMEHKJIATYpE.

Pemenne mnpakTHueckux 3ajaHUi MO KiIaccUUKALMM, HOMEHKJIAType H
XUMHUYECKMM (OopMyjaM HEOPraHMYeCKHUX BEIIECTB Ppa3IMUYHBIX KJIACCOB
(yrapHsblil ra3, yriekucibli ra3, aMMuak, raieHas U3BeCTb, HEraleHas U3BeCTb,
NUThEBAsl COJA M JPYIMX): Ha3plBaTb WU COCTaBIATh (POPMYJbl XUMHYECKHX
BELICCTB, ONPEIAENATh IPUHANIECKHOCTD K KIaccy.

HcTouHnkn XUMUYECKO mHpopManuu (CpeacTB MaccoBOW MH(OpMAIUH, CETh
Wutepuer u apyrue). [louck madopManuu mo Ha3BaHHIM, HIESHTH(UKAaTOpaMm,
CTPYKTYpPHBIM (opMysam

Tema 3.2. ®usuko-
XHMHYECKHE CBOMCTBA
HEOPraHU4YeCcKUX BellecTB

OcHOBHOE COACPIKAHUC

Teopernueckoe o6yueHue

Mertannbl. O6mue gusnyeckue M XMMHYECKHE CBOMCTBA MeTayioB. CrocoObl
MOJIyueHUsl.  3HaYeHHWE  METAJUIOB U HEMETAIoOB B IpUpOIEe U
KHU3HECSITEIbHOCTH YeJoBeKa M opraHu3sMoB. Koppo3usi MeTaiaoB: BUIbI
KOPPO3HH, CIIOCOOBI 3aIUThI METAIIIOB OT KOPPO3HH

Hemeramnpl. OOmue ¢Qu3nueckue U XUMHMYECKHE CBOHCTBA HEMETAJIOB.
Tunuunsie cBoifictBa HemeramwioB V- VII rpynn. Knaccudpukanus wu
HOMEHKJIaTypa COEIMHEHUN HeMeTayioB. KpyroBopoTsl OMOTeHHBIX 3J€MEHTOB
B IIPUpOJIE

XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEUIECTB (OKCHJIOB,
THIPOKCHUIOB, KHUCIIOT, COJied W Jp.). 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMICTB
MIPOCTHIX BEIIECTB, BOJAOPOIHBIX COEAMHEHNUM, BBICIIUX OKCUJIOB U THIPOKCHJIOB

[IpakTrueckue 3aHATHS

CocraBneHue YypaBHEHHW XHWMHMUYECKHMX PpEAKIUH C Yy4acTHEM MPOCThIX U
CIOKHBIX HEOPraHMYECKUX BELIECTB:METAUIOB M HEMETAUIOB; OKCHIOB
METAJIJIOB, HEMETAIJIOB W aM(OTEPHBIX AJIEMEHTOB; HEOPTaHWYECKUX KHCIIOT,

OK 01
OK 02
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OCHOBaHMH ¥  aM(OTEPHBIX  TUAPOKCHIOB; HEOPraHUYECKUX  COJICH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

PemeHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHMM Ha CBOMCTBA,
COCTaB, MOJy4YeHHE U 0€30I1acCHOE UCIOIb30BAHUE BAXKHEHIIINX HEOPraHUUECKUX
BEIIECTB B ObITY U IPAKTUYECKOH J1eATEILHOCTH YellOBEeKa

OcHoOBHOE COACPIKAHUC

[IpakTuueckue 3aHATHS
JlaboparopHast pabota «neHTudukamnys HEOPraHUIECKUX BEIICCTBY.

Pemenue skcriepuMEHTANBHBIX 3a7a4 [0 XMMHYECKMM CBOMCTBAM METAJUIOB U 4
Tema 3.3. HEMETAJJIOB, [0 pPAclO3HABAHMIO M IIOJIYYEHUIO COEIMHEHUH METallIoB U OK 01
HUnentuduxanus HEMETAJUIOB. 5 OK 02
HEOPraHu4YeCcKuX BemecTB | Mnentudukanus HEOPraHMYECKUX BEIIECTB C HCIOJIB30BaHHMEM HUX (U3UKO- OK 04
XMMHUYECKHX CBOMCTB, XapaKTEpHBIX KayeCTBEHHBIX peakuuil. KauecTBeHHbIE
peakiuu Ha cyib¢aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI
[IpakTrueckue 3aHATHS )
KonTponbnas padota 2. CBOMCTBAa HEOPraHUYECKUX BEILECTB
Pasjnen 4. CTpoeHue U CBOMCTBA OPraHUYecKHX BellecTB 18
OcHoBHOE conepkaHue 3
Teopernueckoe oOyueHue 1
[losiBneHne ¥ pa3BUTHE OpraHUMYecKod XuUMHUM Kak Hayku. IIpeamer
OpPraHMYECKOM XMMHH. MeECTO M 3HaYyeHHE OPraHUYeCKOM XHMHU B CHCTEME
Tena 4.1. €CTECTBEHHBIX HayK.
XUMHUYECKOE CTPOEHHE KaK MOPAJOK COEAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO
Kuaacenpukanus, crpoenue
UX BaJeHTHOCTH. OCHOBHBIE TIOJOKEHHUSI TEOPUM XUMHUYECKOTO CTPOCHMS OK 01

U HOMEHKJIaTypa
OpPraHMYecKux BellecTB

opranuwdyeckux  coemuHennii A.M. bByrnepoBa.  YriepomHwlii  CKeneT
OpPraHMYECKON MOJEKYJbl. 3aBUCUMOCTb CBOMCTB BEHIECTB OT XMMHMUYECKOTO
CTPOEHHUS MOJIEKYIL.

N3omepus 1 U30MepHI.

[Tonatue o ¢yHkumoHanmbHOU Tpymnme. Pamukan. IlpuHmune! kiraccupukanuu
OpPraHMYECKHUX COeIMHEHUH. MexayHaponHas HOMEHKIATypa M IPUHIMIIBI
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HOMEHKJIATYPbl OpraHUYecKuX coequHeHuil. [loHsATHE 00 a30TcomepKammx
COCANHCHUAX, 6I/IOJIOI‘I/I‘-IGCKI/I AKTHUBHBIX BCIICCTBAX (yrneBonax, JKHpax, 6CJIKaX
U Jp.), BHICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMEp, IOJIMMEpP, CTPYKTYPHOE
3BEHO)

[IpakTuueckue 3aHATHS

Homenknarypa opraHM4eckux CO€IUHEHHH OTAENbHBIX KJIAcCOB (HACHILICHHBIE,
HEHACBILICHHBIE M  apOMaTHYEeCKHE  YIJIeBOAOPOAbI, CIHUPTHL,  (EHOJIBL,
aJIbJICTU/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JP.)

CocraBiieHHE TIOJTHBIX M COKPANICHHBIX CTPYKTYPHBIX (DOPMYJI OPraHHYECKUX
BEILIECTB OTJIEIbHBIX KJIACCOB, MCIIOJIb3YSl UX HA3BaHUS MO CUCTEMAaTUUYECKOU M
TPUBHAIBHOH  HOMEHKIAType (ITHJICH, aleTWICH, TJIUIEpHUH, (EHO,
dbopManbaeru, yKCycHasl KUCIIOTa, MIHIMH). PacdeTsl mpocrteiiieil ¢popmMymsl
OpPraHUYECKOI MOJIEKYIbI, UCXO/S U3 DJIEMEHTHOTro cocTaBa (B %)

Tema 4.2.
CBoiicTBa OpraHM4YecKHX
coeIMHeHH

OcHoOBHOE COACPIKAaHUC

Teoperuueckoe o0y4ueHue

OU3UKO-XMMHYECKHE CBOMCTBA OPraHMYECKUX COCAUHEHHUI OTIEIbHBIX KJIACCOB
(ocobeHHoCcTH

KJIacCUPUKAMK ¥ HOMEHKJIATypbl BHYTPH KJacca; TOMOJIOTMUECKHH psii u
obmast gopmyna; u3omepus; (U3MUECKHE CBOMCTBA; XMMHUYECKHE CBOMCTBA;
CIOCOOBI OTY4EHUs):

- TIpelebHbIe YIIIEeBOAOPObI (aJIKaHbl U IMKJIOANKaHbl). ['opeHre MeTaHa Kak
OJIMH W3 OCHOBHBIX MCTOYHHKOB TEIJIa B MPOMBIIUIEHHOCTU U ObITy. CBOMCTBa
MIPUPOJIHBIX YTIEBOJOPOAOB, HAX0XKICHHUE B MPUPOJIC U TPUMEHEHNE aJTKaHOB;

- HempenenbHbIe (IKEHBI, aJIKUHBI W aJKaJueHbl) W apOMATHYECCKHUE
YTIIeBOJIOPOBl. ['OpeHHe areTuieHa Kak HCTOYHHUK BBICOKOTEMIIEPATYPHOTO
TIJIAMEHU JUTSI CBApKU U PE3KH METAJIIIOB

- KHCIIOPOJICOIePKAIINE COCTUHEHHS (CITUPTHI U (PEHOIIbI, KAPOOHOBBIE KUCTOTHI
1 3(pUpBI, ATbAETUIBI M KETOHBI, KUPBI, YTIeBOIbI). [IpakTuueckoe mpruMeHEeHNE
STWICHINIMKONSA,  rmiepuHa, (enoma. llpumenenue  dopmanbaeruia,
areTanpJeruaa, YKCyCHONH KHUCIOTBL. MpUIa KakK COJIM BBICHINX KapOOHOBBIX

OK 01
OK 02
OK 04
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KHUCJIOT. Moromye cBOMCTBa Mblila

- a3oTcojepXkalllie COEAMHEHHA (aMHUHbI M AMUHOKHCIOTHI, OEJKH).
BbicokOMONEKynsipHbIE  COEAUHEHMS]  (CHMHTETMYECKME U OMOJOTMYECKU-
aKTUBHbIE). MOHOMEp, MOJIUMEpP, CTPYKTYpHOE 3BeHO. [lonumepuzanus sTuineHa
KAaK OCHOBHOE HAIIPaBJICHUE €r0 HCIO0JIb30BaHUA. ['eHeTHyeckas CBA3b MEXIY
KJIACCaMM OPraHU4ECKUX COCIUHEHUN

[IpakTrueckue 3aHATUS

CBoiicTBa OpPraHMYECKUX COEIMHEHUI OTAEIbHBIX KJIAcCOB (TpUBHAJIbHAs U
MEX1yHapoaHas HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHNUs):
npeneiabHble (aIKaHbl M LMKIOAJIKAaHbl), HENpeJesbHbIE (IKEHBI, aJKUHbI U
QJIKaJIMCHbI) U apOMATHUECKUE YTICBOJOPOIbI, CIUPTHI U (PEHOIBI, KapOOHOBBIC
KHCIOTBI W 3(QUpBl, alIbJAETUAbl U KETOHbl, aMHUHbBI U aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COECJMHEHHUS. 3aJaHusl Ha COCTABJICHUWE YpaBHEHUN
XUMHMUYECKUX pEaKUUi C Yy4acTHEM OPIraHWYECKUX BEUIECTB HAa OCHOBAHHU MX
coctaa M crpoeHuss CocraBieHHe cXeM peakuuid (B TOM 4YHCIe IO
NPE/UIOKEHHBIM LIENIOYKaM TPEBPAILCHUH), XapaKTepU3YIOUMX XUMHUYECKHE
CBOWCTBAa OpPraHMYECKHMX COEAMHEHUH OTIEeNbHBIX KJIACCOB, CIIOCOOBI MX
MIOJIy4EHUSI W Ha3BaHUE OPraHWYECKUX COECINMHEHUM 10 TPUBHAIBHOM WU
MEXIYHAPOAHOM CHUCTEMaTHYECKOM HOMEHKIAarype. PemeHue mnpakTHKO-
OpPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUA Ha CBOWCTBA OPraHUYECKUX
COEIMHEHUH OTJENIbHBIX KJIACCOB

HpaKTI/I‘-ICCKI/Ie 3aHATUA

Jlabopatopnass pabora "lIpeBpaimieHMs  OpPraHWYECKMX  BELIECTB  IpH
HarpeBaHuu'". [lonydeHne sTuiIeHa M M3y4EHHE €ro CBOMCTB. MonenupoBaHue
MOJIEKYJT U XUMHYECKHX MpPEBpaIleHU Ha IpUMepe dTaHa, dTUJICHA, alleTHIIeHa

U Jp.

Tema 4.3.
HNpenTuduxanus
OPraHUYecKHUX BellecTB, UX

OcHOBHOE coaepkaHue

Teopernueckoe oOydueHHE

OK 01
OK 02
OK 04
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3HaAYeHHe U IPUMHUPEHHue B
OBITOBOI U MPOU3BOHOI
JeATEeJIbLHOCTH YeJ10BEeKa

buoopranmueckue coeauHeHus. l[lpuMeHeHne U OuoJOrMYecKas  POJb
yriaeBooB. OKHCIIEHUE YTICBOJOB - MCTOYHHK JHEPTUU JKUBBIX OPTaHU3MOB.
OO6nacTi mpUMeHeHUs aMUHOKHUCIIOT. [IpeBpaiiieHrs OeIKOB MUIIK B OpraHU3Me.
buonornueckue ¢yakinuun OenkoB. buonmormdeckue QyHKIEH KUPOB. Poib
OpPTraHUYeCKOW XMMHHU B PEIICHUH MPOOIJIEM MHUIIEBON 0€3011aCHOCTH

Ponp  opranmdeckol XuMMM B peumleHMHM NpoOJeM  HHEpPreTHYecKOu
0€30I1aCHOCTH, B Pa3BUTHM MEIUIMHBI, CO3JAHUU HOBBIX MAaTEpUaoOB, HOBBIX
HUCTOYHUKOB SHEpruu (aJbTepHATUBHbIE HCTOYHUKU HSHepruu). OnacHoCTh
BO3JICHCTBUS HA )KMBBIE OPraHU3Mbl OPraHUYECKUX BEILLECTB OTJEJIbHBIX KJIaCCOB
(yrmeBomopoapl,  CIHUPTHL, (PEHONBI, XJIOPOPraHMYECKHE  IPOU3BOAHBIE,
aJIbJIETU/IbI U JIP.), CMBICII TOKA3aTesl IPEAEIbHO JOIMYCTUMON KOHIIEHTPAuU

[IpakTrueckue 3aHATHS

JlaGopaTopHas  pabora: "WneHTudukanmus  OpPraHMYECKUX  COCAMHCHHI
OTAEJbHBIX KJIacCOB"

WNnentudukaius opraHUUeCKUX COEIWHEHUHN OTIENbHBIX KJIAcCOB (Ha MpUMepe
aJIBJICTU/IOB, KpaxMasa, YKCYCHOM KHUCIOThI, OETKOB U T.I.) C HUCIOJIb30BAHUEM
uxX (U3UKO-XUMHYECKUX CBOWCTB M XapaKTEPHBIX KA4Y€CTBEHHBIX PEaKIIUM.
Henatypanust Oenka mnpu  HarpeBaHuW. LIBeTHble peakuuu  OEIKOB.
Bo3HuKHOBEHHE aHAIMUTUYECKOTO CHUTHAIA C TOYKH 3pPEHUS XUMHUYECKUX
MpPOLIECCOB  MpPU  MPOTEKAHMM  KAUYEeCTBEHHOW  pPEaKUUH, TMO3BOJISIIOLIEH
UICHTU(PHUIIMPOBATH MPEATOKEHHbBIE OpraHUYEeCKHE BEIIECTBA

[IpakTrueckue 3aHATHS
KonTponbnas pabota 3. CTpykTypa U CBOMCTBAa OpraHHYECKHUX BEIIECTB

Pa3pen 5. Kunernueckue u

TCPMOAMHAMHUYCCKHUEC 3AKOHOMEPHOCTH IPOTCKAHUA XUMHYECCKHUX pealcunﬁ

Tema 5.1. Cxopoctb

OcHOBHOE coaepkaHue

OK 01
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XHMHUYECKHX peaKkuui.
XuMH4YecKoe paBHOBecHe

Teopernueckoe oOyueHue

CKOpOCTh peakIiH, €€ 3aBUCUMOCTh OT pa3IM4YHBIX (PAKTOPOB: MPUPOIBI
pearupyromux BemeCTB, KOHIEHTPAIUN PEarHpyroIuX BELIECTB, TEMIIEPATyphI
U IUJIOUIAJM PEAKIMOHHON MOBEPXHOCTU. TemoBbie 3(PPEKTh XUMHUYECKUX
peaknuii. DK30- W DJHAOTEpMHUYEeCcKHe, peakuun. OOpaTUMOCTh PEaAKIIUM.
XUMHUECKOE paBHOBECME U €ro CMEIIEHHE MOj JACHCTBHEM pa3IM4YHbIX
(GakTOpoB (KOHLIEHTpALMsl pPEareHTOB WIM IPOAYKTOB peaklHH, IdaBlICHHE,
TeMmIeparypa) Uil CO3JaHUsl ONTUMAJIbHBIX YCIOBHM HPOTEKAHUS XUMHUYECKUX
npoueccos. [Ipuanun Jle Hlarense

OK 02

[IpakTrueckue 3aHATUS

Pemenne TpakTHKO-OPHEHTUPOBAHHBIX 3aJaHWi Ha aHaIM3 (DaKTOPOB,
BJIMAIOIIMX HAa U3MEHEHHE CKOPOCTHM XMMHUYECKOM peaklUHH, B T.4. C MO3HUIMI
HKOJIOTHUECKHU [E1eCO00Pa3HOro MOBEJCHHS B OBITY U TPYIOBOI 1€ATEIHHOCTH B
LEJISIX COXPAHEHUSI CBOETO 3/10POBbs M OKPYKAIOLIEH PUPOJHOMN Cpelibl.
Pemenne npakTUko-OpUEHTUPOBAHHBIX 33JaHUK HA NMPUMEHEHHE IpuHLMNa Jle
[TaTense o HaXOXKJICHHS HANPABICHUS CMEILECHHMS PABHOBECHUS XUMHUUYECKOMU
peakuuu W aHanu3 (AKTOPOB, BIUSAIOIMIUX HA CMEIICHHE XHUMHYECKOTO
paBHOBECHS

OK 01
OK 02

Pa3nes 6. PacTtBopsI

Tema 6.1. ITousiTue o
pacTBopax

OcHoBHOE coiepKaHue

Teopetuueckoe o0yueHue

PactBopenne kak ¢usnko-xumuueckuii mpomecc. PactBopbl.  CriocoObl
IIPUTOTOBIIEHUSI pacTBOpoB. PactBOoprMOcTb. MaccoBasi 1071 pacTBOPEHHOTO
BemecTsa. CMbICT MOKa3aTens NPEeNeNbHO JONYCTUMOM KOHILIEHTPALlMH U €ro
WCTIONB30BaHUE B  OICHKE  OKOJoTWMYeckoW  OeszomacHoctu.  [lpaBuna
HKOJIOTMYECKH 11€1ecCO00pa3HOro MOBEJACHUS B ObITY U TPYIOBO 1€ATEIHHOCTH B
LEIIX COXPAaHEHWS CBOETO 3I0pPOBbS M OKPYXKAlOIIEW NPUPOJHOU CpEnbI;
OIACHOCTb BO3ACHCTBHA HA JKHUBBIC OPraHM3MBI OIPEIECICHHBIX BEILECTB.

OK 01
OK 02

22




PemreHne npakTHMKO-OPUEHTUPOBAHHBIX pPACUYETHBIX 3aJaHUM Ha pPacTBOPBI,
UCTOJIb3yeMble B OBITOBO M MPOU3BOJCTBEHHON ACATEIBHOCTH YEJI0BEKa

OcHoOBHOE COACPIKAHUC

[IpakTrueckue 3aHATHS 2 OK 01
Tema 6.2. UccnenoBanue | "J,500aropnas  pabota  «[IpUTOTOBICHHE  pacTBOpOB».  [IpUrOTOBICHHME OK 02
CBOHCTB PacTBOPOB pacTBOpPOB  3ajaHHON  (MaccoBoi, %) KOHIEHTpauuM (C  MPAKTHKO- OK 04
OPUEHTUPOBAHHBIMU BOIIPOCAMH) M OMPEJEICHUE CPeIbl BOJHBIX PAaCTBOPOB.
Peurenue 3a1au Ha TPUTOTOBIIEHUE PACTBOPOB
Pa3znen 7. Xumusi B ObITY M IPOU3BOJACTBECHHOM 1€ATEJIbHOCTH YeJIOBEKA 6
OcHoOBHOE coziepkaHne 6
Teopetuueckoe o0ydyeHue 2
OK 01
Hogeitmme nocTrKeHuss XMMUYECKON HAyKM M XUMHUYECKOW TEXHOJIOrud. Poib OK 02
XUMUHU B OOECIEUCHMH DKOJOTHYECKOH, HHEPreTHYeCKOW U  MHUIIEBOM OK 04
0€301acHOCTH, Pa3BUTHH MEIUIMHBIL. [IpaBuia moucka um aHamm3a XUMHUYECKOM 2
uHOpMallUd U3 PA3NIUYHBIX MCTOYHHUKOB (Hay4yHass u ydeOHO-Hay4dHas
Tema 7.1. Xumust B ObITY H | tUTEpaTypa, CpeICTBA MacCOBOW MH(pOpManuy, ceTb MHTepHET)
MPOU3BOACTBEHHOH [IpakTuueckue 3aHATHS
ACATECIbHOCTH 1€JI0BEKA [Tonck 1 aHaNM3 KEWCOB O MPUMEHEHHH XUMUYECKUX BEIIECTB U TEXHOJOTHM C
ydeToM Oynayimiend mpodecCHOHaTbHON NEATeTbHOCTH IO TeMaM: BaKHEUIne OK 01
CTPOUTENBHBIE MaTepHaNIbl, KOHCTPYKIIMOHHBIE MaTepHallbl, KPAaCKH, CTEKJIO, OK 02
KepaMHKa, MaTepuaibl I JJIEKTPOHHKH, HaHOMAaTepHallbl, TEKCTHJIbHBIC 4 OK 04
BOJIOKHA, WCTOYHHMKH DSHEPTrUHM, OPraHUYEeCKHEe W MHHEPAIbHBIE YAO0OpeHUs, OK 07
JIEKapCTBEHHBIE BEIIECTBA, OBITOBASI XUMHUSL.
3ammurta: [IpencraBnenne pe3yabTaToB pElICHUs KEHCOB B (hopmMe MUHH-IO0KIaAa
C IIpe3eHTaluen
IIpome:xxyTouHast arrectanusi B popme 1 pepeHIUPOBAHHOIO 3a4eTa 1
Bcero: o1
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3. YCJIOBHUS PEAJIM3ALIMU TPOTI'PAMMBI IUCHUIIJIMHBI

3.1. MaTepuajibHO-TeXHHYeCKOe oDecrevyeHne

OcBoeHue mporpaMmbl y4yeOHOW IUCHUIUIMHBI «XHUMHs» MpeArojaraeT Hajludyue B
npodeccuoHanbHOM  00pa3oBaTEeNIbHON  OpraHu3alud, peanu3yomeld  o00pa3oBaTeIbHYIO
nmporpamMmy cpeaHero oomero oOpaszoBanus B mpenenax ocBoeHusst OIIOIT CIIO na 0Gaze
OCHOBHOro 001ero oOpa3oBaHMs, y4eOHBIX KaOWHETOB MO (U3MKE, XUMHUHU, OHOJIOTHH, B
KOTOPBIX HMMEETCS BO3MOXHOCTh OOECIEeUUTh CBOOOMHBIA JOCTYyll B WHTEpHET BO Bpems
y4eOHOr0 3aHATHUS U B IIEPHO]I BHEYUEOHOU JEATEILHOCTH 00yUYaOIIUXCS.

[Tomemennss KaOWMHETOB  XMMHU  yJOBICTBOPSIOT  TpeboBanusiMm  CaHUTapHO-
snuaemMuonornueckux npasuia U HopmatuBoB (CanlluH 2.4.2 Ne 178-02),0cHaIieHbl TUIIOBBIM
o0opy/soBaHUEM, YKa3aHHBIM B HACTOSALIMX TPEOOBAHMIX, B TOM YHCIE CIEHHUATU3UPOBAHHOMN
yueOHOM MeOenblo U CpelcTBaMu OO0yuYeHUs, TOCTATOYHBIMU JJISl BBINOJTHEHUS TpeOOBaHUM K
YPOBHIO TMOATOTOBKH oOyuaromuxcsi .B kaOuHeTax ecTh MyJNbTUMEIUITHOE 000pYyIOBaHHE,
MOCPEACTBOM KOTOPOTO YYacTHUKH 00pa30oBaTeNbHOTO IIpoliecca MOTYT IPOCMaTpHUBATh
BU3YaIbHYIO HH(OPMAIIHIO, CO37aBaTh MPE3CHTAIINH, BHICOMATCPUAIIBI U T.11.

B coctaB yueOHO-METOIMYECKOTO U  MaTepUATbHO-TEXHHUYECKOTO OOeCTeUeHUs
IPOrPaMMbl YI€OHOM TUCITUTUIMHBI « XUMUS BXOJIAT:

e MHOrO()YHKIIMOHAIbHBIN KOMILIEKC MIPEToAaBaTes;

e HarIsAHbIE MOCOOMS (KOMIUIEKTHI Y4e€OHBIX TaONWIl, TJIAKaTOB, MOPTPETHI
BBI/IAIOIIMXCS YUCHBIX B 00JIaCTH €CTECTBO3HAHUS U T.I1.);

¢ UHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIC CPEJICTBA;

® DKPAaHHO-3BYKOBBIC TTOCOOMS;

® KOMILIEKT JJIEKTPOCHAOKEHUS KAOMHETOB;

® TEXHUYECKHE CPEeICTBA 00YUCHHUS,

® JIEMOHCTpPAllUOHHOE O00OpydoBaHHWE (0OOIIEr0o Ha3HAYEHUS ¢ TEMaTHYECKHE
HaOOPBbI);

e jabopatopHoe 000pynoBaHue (00IIero Ha3HAUYCHUSI U TeMaTHYECKHE HAOOPHI, B
TOM 4YHCIE JUIsi TIOCTAHOBKH JICMOHCTPAIlMOHHOTO W YYEHHYECKOTO OSKCIICPUMEHTA,
pEeaKTuBhI);

® CTAaTWYCCKUE, TUHAMHUYECKHE, JICMOHCTPAIMOHHBICE M pa3JaTOYHBIC MOJICIIH,
BKJTIOYAsl HATYPaJTbHBIC OOBEKTHI;

® BCIIOMOTaTeIbHOE 000pPYA0BaHUE;

® KOMIUIEKT TEXHHYECKOW IOKYMEHTAIMHM, B TOM 4YHCIIe TMacrmopra Ha CpeIcTBa
00y4deHus, THCTPYKIIUH 110 UX UCMOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

e OuOIMOTEUHBIN QOHT.

B 6ubmuoteunsiit GoHA BXOAAT yuyeOHUKH, ydeOHO-MeToaudeckne KoMIueKTol (YMK),
o0OecreunBarOIie OCBOCHHE YUYEOHOW JUCHUIUIMHBI «XHUMHS», PEKOMEHIOBAaHHBIC WU
JOTYIIEHHBIE IS MCTOJb30BaHUS B MPO(ecCHOHATBHBIX 00pa30oBaTeNbHBIX OpPTaHH3aIUsX,
peanu3yonmx 00pa3oBaTelbHYI0 MPOTpaMMy CpPEAHEro oOO0IIero o0pa3oBaHHs B Mpenenax
ocsoernust OITOIT CITO na 6a3e 0oCHOBHOTO 0O0IIIEro 00pa3oBaHUsI.
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bubmuoreunsiii  GoHA MOXKET OBITh JOTMOJHEH (U3UYECKUMHU JHITUKIIONEIUIMU,
aTyiacaMu, CJIOBapsiMU, CIIPABOYHUKAMHU 10 XUMHUHU, OMOJOTHH, OOIICCTBOZHAHUIO HAYYHOU U
HAyYHO-TIOMYJISIPHOM JINTEPATypOll €CTeCTBEHHO-HAYYHOTO COJIepKaHus. B mporiiecce ocBoeHUs
POrpaMMbl YI€OHOM AUCIHUILTUHBI «XUMUS» CTYACHTHI JOJKHBI HIMETh BO3MOXKHOCTh JIOCTYTIa
K DJIGKTPOHHBIM YYeOHBIM MaTepuajiaM TI0 €CTECTBO3HAHUIO, BKJIIOYAs XHMHIO, OHMOJIOTHIO,
00111eCTBO3HAHUE UMEIOIIMMCSI B CBOOOIHOM JIOCTYIIE€ B ceTH VHTEepHET (JIEKTPOHHBIM KHUTAM,
MpakTUKyMaMm, TectaM, Marepuanam EI'D u ap.).

3.2. UndopmanmnonHoe odecreyeHne 00y4eHus

Jlyst peasi3aiuy mporpaMMbl OMOIMOTEYHBIN (HOH YKOMIUICKTOBAH IEYAaTHBIMU U (HJIN)
AJIEKTPOHHBIMU 00pa30BATEILHBIMA M HH()OPMAIMOHHBIMU PECYpCaMH, PEKOMEHIOBAHHBIMU
JUTSL UCTIOJIB30BaHUs B 00pa30BaTEIbHOM IPOIECcCe.

OcHOBHbIC HCTOYHUKH .

1. Tabpuensn, O. C. Xumus: 10-i kinacc: 6a30BbIif ypoBeHs : yueOHuk / O. C. I'abpuensn, U.
I'. Octpoymos, C. A. CnankoB. — 5-e uzg., crep. — Mocksa : [IpocBemenue, 2023. — 128
c. — ISBN 978-5-09-107222-8. — Tekcr: »dieKTpoHHBIN / JlaHb : 3JIEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/335039 (nmara oOpamieHus:
09.10.2024).

2. Tabpuensn, O. C. Xumus: 11-i knacce: 6a30BbIid ypoBeHb : yueOnuk / O. C. 'abpuensn, U.
I'. Octpoymos, C. A. CrankoB. — 5-e u3zf., crep. — Mocksa : [IpocBemenue, 2023. — 127
c. — ISBN 978-5-09-103623-7. — Tekcr: 5nexTpoHHbIH / JlaHb : 3JIEKTPOHHO-
oubmmoreunass cucrtema. — URL: https://e.lanbook.com/book/335036 (nata obpamienus:
09.10.2024).

,IIOHOJIHI/ITCIII)HLIC HUCTOYHUKHU .

1. Kuszes, [I. A. Heopranuueckass xumus s arpapueB. B 2 4. Hacts 1. Teoperuueckue
OCHOBBI : YUeOHUK JUIsl cpeiHero npodeccuoHanbHoro oopasosanus / 1. A. Kusizes, C. H.
CMmapseiruH. — 5-e u3 ., nepepad. u gon. — Mocksa : U3natenscto FOpaiit, 2023. — 253
c. — (IIpodeccuonanpHoe obOpazoBanme). — ISBN 978-5-534-11760-8. — Tekct :
eKTpoHHBIH  //  OOpazoBarenbHas  1iarpopma  FOpaiitr  [caiit]. —  URL:
https://urait.ru/bcode/513202

2. Kuszes, [I. A. Heopraunueckast xumus uig arpapues. B 2 4. Yactb 2. XUMuUs 371€MEHTOB :
y4eOHHK Tl cpeqiHero npodeccuonanbHoro odpazosanus / JI. A. Kusizes, C. H. Cmapsiru.
— 5-e¢ u3a., nmepepab. u gon. — Mocksa : M3zgarensctBo FOpaiit, 2023. — 357 c. —
(ITpodeccronanproe obpazoBanue). — ISBN 978-5-534-11743-1. — Tekcr : 27eKTPOHHBII
// ObpazoBarenbHas miarpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513203

3. Timmeka, H. JI. O0mas xumus. 3a1a9d U YIPaKHEHHS : y4eOHO-TTPAKTHIECKOE ITOCO0HUE st
cpennero mnpodeccuoHanbHoro obpazoanus / H. JI. I'muuka ; mon pemakmueit B. A.
[TonikoBa, A. B. babkoBa. — 14-e u3n. — Mocksa : U3znarensctBo FOpaiit, 2023. — 236 c.
— (IIpodeccuonanvHoe obOpazoBanue). — ISBN 978-5-534-09475-6. — Tekcr
anekTpoHHb  //  OOpasoBatenpHas  miarpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/512152

HNuTepHeT-pecypcebl:

1. www.pvg.mKk.ru (omumnuana «I[lokopu BopoObeBEI TOPED»).
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https://urait.ru/bcode/513202
https://urait.ru/bcode/513203
https://urait.ru/bcode/512152
http://www.pvg.mk.ru/

www.hemi.wallst.ru (O6pa3oBaTenbHBINA CAUT IS IIKOJLHHKOB « XHMUS»).

www.alhimikov.net (O6pa3zoBarenbHbIil CAiT AJIs IIKOJIBHUKOB).
WWW.chem.msu.su (DnekTpoHHast OHOJIMOTEKA [0 XUMHH).

Www.enauki.ru (uHTepHeT-u3aaHue ISl yuuteneil «k ECTeCTBEHHbIC HAYKH ).
www.1september.ru (meToauueckas raszera «IlepBoe ceHTIOPS).

www.hvsh.ru (kypaain «XuMust B IIKoJe»). WWW.Nij.ru (kypaan « XUMHS U 5KH3HBY).
www.chemistry-chemists.com (31eKTpOHHBIIH KypHAT « XUMUKHA U XUMHSI»).

N Gk wd

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JUCHUIITIMHBI

KoHTposib U oleHKa pe3ynbTaToB OOY4YEHHs] OCYUIECTBIISETCS IPENoJaBaTelIeM B
IpoLecce MPOBEICHUS MPAKTUYECKUX 3aHATUN U J1a00PATOPHBIX PadOT, TECTUPOBAHMUS, a TAKKE
BBIMIOJTHEHHUS]  OOYy4YalOIIMMUCS  HMHAMBHUIYAJTbHBIX  33JaHUN, TPOEKTOB, HUCCIICOBAHMIA.
Pesynbratel 00y4yeHHs] ONpeNeNsitoT, uTo oOydaromuecs JAOJDKHBI 3HaTh, MOHUMATh U
JEMOHCTPHUPOBATH MO 3aBEPIICHUN N3YUCHUS JTUCIUILINHBL.

s hopMupoBaHusi, KOHTPOJIS U OLEHKU Pe3yIbTaTOB OCBOCHUS YU€OHOU TUCIUILINHBI
UCIIONIB3YETCSI CUCTEMA OLIEHOUHBIX MEPONPUATUH, TPEACTABIIAIONIAsA COO0N KOMILIEKC Y4eOHBIX
MEpPONPUITHIA, COTJIACOBAHHBIX C pe3ylbTaTaMu OOyueHUss U CHOPMYIHUPOBAHHBIX C YYETOM
®I'OC COO (mpeametHsble pe3ynbrathl o auciuruinae) u GI'OC CIIO.

Ne OK | Moayas/pa3nen/Tema Pe3yabTaT 00yueHus Trmut OHeHOqH},’ X
MeponpusTHii

1 OcHoOBHOE co/lep:KaHue

1 Paznmen 1. OcHOBEI dopmynupoBaTh 6a30BbIE
CTPOCHWSI BEIIECTBA MOHSTHS U 3aKOHBI XUMUH
CrtpoeHue aToMOB CocraBnare  xumuueckue | 1. Tect «CtpoeHue
XAMHYECKUX COOTBETCTBHU co | aToMOB
9JIEMEHTOB CTEIEHBIO OKHUCJICHUS | GOPMYIBI COCTUHEHUH B
u MPUPOJIA | XUMHUYECKHX  OJIEMEHTOB, | XUMUUECKUX JJIEMEHTax U
XUMHYECKOH CBSI3H UCXOJS U3 BAJIEHTHOCTU W | MpUPOJA

ANETKPOOTPHUIIATETFHOCTH | XMMHUUYECKOM CBSI3M».

2. 3a1aun Ha COCTaBIICHUE
XUMHUYECKUX dbopmyn
JIBYXaTOMHBIX

1.1 | OKO01 BaJICHTHOCTH H
COEMHEHUI (okcHaOB,
Cynb(GUIO0B, TUIPUIIOB U

T.IL.).
3. 3agaHus Ha
HCITOJIB30BAaHUE

XUMHUYECKOM CUMBOJIMKU U
Ha3BaHUM COEIMHEHUH 10
HOMEHKJIaType

MEKIYHApOJAHOTO  COMO3a
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TEOPETUYECKOMN 51

NPUKIAAHON XUMHH U
TPUBUAIIBHBIX ~ Ha3BaHUI
TS

COCTaBJICHHSA XMMHYECKHX
bopmyn

JIBYXaTOMHBIX
COETUHEHUN

(okcH10B, Cynb(HIOB,
TUAPUJIOB U

T.I1.) 51 IPYrux
HEOPraHUYeCKUX
COCIMHEHHH  OTACIBHBIX
KJ1aCCOB

1.2

OK 01
OK 02

Ilepuonnueckuit
3aKOH
XapaKkTepU30BaTh
tabmuny JI.1.
Menpeneena

XapaxkTepus3oBaTh
XUMHYECKHE DIIEMEHTHI B

COOTBCTCTBUH C nux
HOJIOKEHUEM B
IIEPUOIUYECKON  CUCTEME
XUMHNYCCKUX DJIEMECHTOB

J.1. MenneneeBa

1. Tect «Metannnyeckue /
XUMHYECKHE DJIEMEHTHI»

2. IlpakTryeckue 3aaHus
Ha
YCTAHOBJICHHE CBSI3U
MEXITY
CTPOCHHEM

XUMHNYCCKHX

aTOMOB

3JIEMEHTOB u
MEPUOINYECKUM
W3MECHEHUEM CBOICTB
XUMHYECKUX

3JIEMEHTOB u ux
COEJIMHEHU B
COOTBETCTBUU c
MOJIOKEHUEM
MIEPUOIUYECKON CUCTEME.
3. [IpakTuko-
OpUEHTUPOBAHHBIE
TEOpPETHYECKUE  3aJaHus
Ha

XapaKkTepHU3aLHI0
XUMHAYECKUX

3JIEMEHTOB:
«MeTamm4eckue u
HEMETaJUIMYECKUE
CBOICTBA,
AIEKTPOOTPULIATEIIBHOCTh
U CPOJICTBO K BJIEKTPOHY
XHMHYECKHUX DJIEMCHTOB B
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COOTBETCTBHE c ux
OJICKTPOHHBIM CTPOCHHUECM
u 10JIO’KEHUEM B
IIEPUOUYECKON  CUCTEME
XUMUYECKUX

.. MenneneeBa»

3JICMCHTOB

pazzaen 2.
XHUMHYECKUE PEaKIIUN

XapaxkTepus3oBaTh
XUMHYECKHUX PEaKIIHii

THIIBI

KonTponbHas pabota
«CtpoeHue BellecTBa U
XUMHUYECKUE PEAKIIHI)

2.1

OK 01
OK 04

Tunsr XUMHUYECKUX

peakuuii

CocraBndarth peakuuu
COCIMHEHUS, PA3JI0KEHUS,
oOMeHa, 3aMEIICHHS,
OKHCITUTEIHHO-
BOCCTaHOBUTEIIbHBIC

p€aKnuun

1. 3amaum Ha cocTaBieHUE
YPAaBHEHUN PEaKLN:

- COCIMHEHMS,
3aMEIICHHS, Pa3JIOKCHHUS,
oOMeHa; - OKUCIUTEIHHO-
BOCCTaHOBUTEIbHBIX
peakiuii C
HCIIOJIB30BAaHUEM METOAa
AJIEKTPOHHOTO OajaHca

2. 3amauum  Ha pacuér

MacCChbl BCIIECCTBA 20104}

00BéMa ra3oB o
U3BECTHOMY  KOJHYECTBY
BEIIECTBA, Macce
00BEMY OJTHOTO u3

YUaCTBYHOIIHUX B PEaKIUU

U1

BEIIECTB; PACUEThl MAaCCHI
(0OBéMma, KOJIMYECTBA
BELIECTBA) MIPOJYKTOB
peaKIyu, eClu OJIHO W3

BCIICCTB UMECT IPUMECHU

2.2

OK 01
OK 04

DNEeKTPOIUTHYECKAS
JIUCCOLIUALIUAS u
WOHHBIA 0OMEH

CocCTaBiiaTh
XUMHUYECKUX
HOHHOT'O

ypaBHCHHS
peaknuu
obMeHa c
ydacTHeM
HeOpFaHI/I‘ICCKI/IX BCIIIECTB

1. 3agaHus Ha
COCTaBIICHHE
MOJIEKYJISIPHBIX M MOHHBIX
peakuuii

C  ydYacTHeM  KHCJIOT,

OCHOBAHUI 1
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COJIEH, YCTaHOBJICHUE
U3MCHCHUS

KHUCIOTHOCTH CPEJIb

2. JlaGoparopnast pabota
«Tuner

XHUMHUYCCKUX peaKHHﬁ>>

Paznen 3. crpoenne u | UccnenoBats crpoeHue u | KoHnTposbHas pabora
3 CBOMCTBA cBoiicTBa Heopranunyeckux | «CBolicTBa
HEOpPraHUYECKUX BELIECTB HEOpPraHUYECKUX
BELIECTB BELIECTB
Knaccudukanus, Knaccudunuposars 1. Tect «Homenknatypa u
HOMEHKJIAaTypa U | HEOpraHMYECKUE BELIECTBA | HA3BaHUE
CTpOCHHE B COOTBETCTBUM C UX | HCOPraHUYECKUX BEILECTB,
HEOPraHUYECKUX CTpOEHUEM UCXOJS U3 UX XUMUYECKOM
BEIICCTB bopMyIibI WIH
COCTaBJICHUE
XUMHUYECKON  (OpMYJIBI,
UCXOJS W3  Ha3BaHUA
BElIECTBA 1o
MEXIyHApOIHON WK
TpUBHUATILHOU
HOMEHKJIAType»
2. 3amaun Ha pacuér
MaccoBOM
JIOJIH (maccer)
XUMHUYECKOTO  3JIEMEHTa
31 | OK 01 (coenuHeHus) B

MOJIEKYJIe (CMecH)

3. IlpakTuueckue 3anaHus
o

KIaccupUKaIuu,
HOMEHKJIAType U
XUMHUYECKUM (popMmyriam
HEOPTraHUYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB

4. TlpakTUueckue 3aJTaHus
Ha

onpenerneHue XUMHIECKOM
AKTUBHOCTH BEIIECTB B

3aBUCHMOCTH BHUA
XHUMHYCCKOU

CBSI3U u THIIA
KPUCTAJUTMYECKOU
pelmeTKu
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3.2

OK 01
OK 04

DU3NKO-XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcranaBnuBaTh
3aBUCUMOCTh buznKo-
XAMUYECKHUX CBOWCTB
HEOPraHUYECKUX BELIECTB
OT CTPOEHUs aTOMOB U
MOJIEKYJI, a TakXke THUIa
KPUCTAJUIMYECKON

peleTku

1. Tect «Ocobennoctu
XUMHYECKHX

CBOMCTB OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM()OTEPHBIX
THJIPOKCHUJIOB U COJIEH»

2. 3aganus Ha
COCTaBJICHHE
YpaBHEHUH  XHMHUYECKUX
peakuuii ¢ y4acTHMEM
MPOCTBIX U CJIOXKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHUJIOB METaJUIOB,
HEMETAJJIOB U
amM(pOTEpHBIX IJIEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHMI u
aM(pOTEPHBIX
TUAPOKCHJIOB,
HEOPraHUYeCKUX

COJIEH, XapaKTEPHU3YIOLINX
ux

CBOMCTBA M  CHOCOOBI
MOJTyYeHUs

3. [TpakTuko-
OpUEHTUPOBAHHBIE
TEOPETHUECKUE  3a/JIaHHs
Ha

CBOMCTBA U IOJIyYCHHUE

HCOPTraHNYCCKUX BCIICCTB

3.3

OK 01
OK 02
OK 04

WNnentuduxarus
HEOPTaHUYECKUX
BEIIECTB

Hccnenosatb
Ka4EeCTBEHHBIE peakuuu
HEOPTaHWYECKUX BELIECTB

1. [TpakTuko-
OpPHEHTUPOBAHHbIE
3aJJaHUs [0 COCTaBJICHUIO
XMMUYECKUX peakiuil ¢
ydacTHeM
HEOPTraHMYECKUX BEIIECTB,
UCTIONB3YEMBIX IS UX
UIeHTU(DUKAITAN

2. JJaboparopHas paboTta
«Mnentudukanus
HEOPraHUYEeCKuX
BEIIIECTB

Paznen 4. Crpoenue u
CBOICTBA
OpraHUYECKUX

HccnenoBate cTpoeHue u
CBOMCTBA  OpPraHUYECKHX

BEILIECTB

KounTponbHas pabota

«CTpoeHHEe ¥ CBOWCTBa

OpPraHn4€CKuUX BEIICCTB»
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BCIICCTB

4.1

OK 01

Knaccudukanms,
CTPOCHHE
HOMEHKJIATypa
OpPraHUYECKUX
BEIIIECTB

Knaccudunuposars
OpraHMYeCcKHe BEIlEeCTBAa B
COOTBETCTBUU c ux
CTpPOEHUEM

1. 3aganus Ha
COCTaBJICHHE

Ha3BaHUN OPraHUYECKUX
COCIMHEHU I o
TPUBHAIIBHOU W
MEKTYHapOAHOMN
CUCTEMATUYECKOU
HOMEHKJIAType

2. 3aganus Ha
COCTaBJICHHE

IIOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (GOpMYyJT
OpPraHMYECKUX  BEILECTB
OTJEJIbHBIX

KJIaCCOB

3. 3agaun Ha orpeJiesIeHue
npocreiiei GopmMyIbl
OpPraHUYECKON MOJIEKYJIBI,
UCXO0Is

U3 DIIEMEHTHOTO COCTaBa

(B %0)

4.2

OK 01
OK 02
OK 04

CaoiicTBa
OpraHU4YeCKHUX
COoeTMHEHUN

YcraHaBInBaTh
3aBUCHUMOCTD buzuko-
XHUMHYSCKHX CBOICTB
OpraHWYECKUX BEIIECTB OT
CTPOEHHUS MOJIEKYJI

1. 3amanus Ha
COCTaBJICHHUE
YPaBHEHUHU
peakuuii ¢
y4aCTUEM OpPraHUYECKUX
BEILIECTB

XUMHNYCCKHUX

Ha OCHOBAaHMH MX COCTaBa
u

CTpOEHUS

2. 3amanus Ha
COCTAaBJICHHE
YPaBHEHUHU
peakuuii,
UJUTFOCTPUPYIOLIUX
XUMHUYECKHE

XUMHUYCCKUX

CBOMCTBA c Y4ETOM
MEXaHU3MOB
MPOTEKaAHUS JTAHHBIX
peakuui u

TEHETUYECKOMN

OpraHU4YCCKUx

CBA3U
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BEIIECTB Pa3HBIX KJIACCOB
3. PacuérHele 3amauu o
YPABHEHUSAM pEakUui C
y4acTHEeM

OpPraHUYECKUX BEILECTB

4. JIaboparopnas pabota

«IIpeBpamienus
OpraHWYECKHUX  BEIIECTB
MIPY HarpeBaHUM»
Nnenrudukarnus Hccnenosars 1. IIpakTuko-
OpPraHUYECKUX KaueCTBEHHBIC  PEAKIUU | OPUCHTUPOBAHHBIC
BEIIECTB, X 3HAUCHUE | OPTAaHHMUECKUX 3a7aHus 110 COCTABJICHHUIO
W TPUMCHEHHUE B | COCIMHCHUH  OTICNBHBIX | XUMUUYECKUX PEAKIHHA C
OBITOBOMH U | KJIacCOB y4acTueMm
OK 01 MTPOM3BOJICTBEHHOMN OpraHUYECKUX BEIIECTB, B
OK 02 IEeITEIbHOCTU T.4.
4.3 OK 04 yejaoBeKa HCIIOJIb3YEMBIX JIJISl UX
uaeHTU(UKAIUU B OBITY U
MIPOMBIIIIICHHOCTH
2. JlabopartopHas pabora:
«Mnentudukamnms
OpraHUYECKUX
COEIMHEHHI  OTAEIbHBIX
KJ1aCCOB»
Paznen 5. | XapakTepHu3oBaTh BIUSHHAE
Kunernueckue U | pa3IuuHbIX (AKTOpPOB Ha
5 TEPMOJUHAMHUYCCKHE | PABHOBECHE W CKOPOCTH
3aKOHOMEPHOCTH XUMHUYECKHUX PEAKITHIA
MPOTEKAHUS
XUMHYECKHUX PEaKIIHii
CkopocTb XapakTepus3oBath BIusHue | 1. [IpakTuko-
XUMHUYECKHUX PEAKIMH | KOHIICHTPAI[UU OpPUEHTUPOBAHHBIC
XUMHU4YECKOe pearupyoomux BEIISCTB U | TCOPETUYCCKHE  3aaHHUS
paBHOBECHE TEMIIEPaTyphl HA CKOPOCTh | HA ~ aHaM3  (DAKTOPOB,
XUMHUYECKHUX PEAKIIHIA BIIMSIIOIINX Ha HM3MEHEHHE
XapakTepu30BaTh BIUSHUE | CKOPOCTH XUMHYECKOMH
OK 01 WU3MEHEHHS KOHIEHTPALUH | PEaKIIUH
51
OK 02 BeILleCTB, peakuuu cpeasl | 2. [IpakTuko-
U TEeMIePaTyphl Ha | OpUEHTUPOBAHHBIC
CMEILIEHUE XUMHYECKOIO | 3aJlaHHUs Ha
paBHOBECHS NPUMEHCHHE  NPUHIIUITA
Jle IIaTense TS

HAXOXJECHUS HaIPaBJICHUS
CMeNIeHUS
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PaBHOBECHS XUMHUYECKON
peakuuu u aHanu3

(akTOpOB, BIUSAIOLINX HA

CMENICHUE XHUMUYECKOI0
paBHOBECHS
Paznen 6. PacTBOphI Hccnenosate  MCTUHHBIE
6 pacTBOpBl C 3aJlaHHBIMHU
XapaKTEePUCTUKAMHU
ITonsTne o pactBopax | Pasnuuars ucTuHHbIE | 1. 3agaun Ha
pacTBOpbI MIPUTOTOBJICHUE
pacTBOpoOB
2. [TpakTuxo-
OK 01 OpI/Ie.IjITI/IpOBaHHBIe
6.1 OK 02 pacuéTHple 3aJaHus Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBIE B OBITOBOI
u
IIPOU3BOJCTBEHHON
JeSITEIbHOCTH YEJIOBEKa
OK 01 UccnenoBanue UccnenoBath ¢usuko- | JlabopaTopHas pabora
6.2 OK 04 CBOMCTB PacTBOpPOB XUMUYECKUE cBoiictBa | «[IpurotoBnenue
VCTUHHBIX PaCTBOPOB pacTBOPOB»
2 [TpodeccnonanbHO-OpUEHTUPOBAHHOE COZEpPkKaHKE (COJIepKaHNe TPUKIIATHOTO MOIYJIS)
Paznen 7. Xumusa B | OneHuBarh NOCHEACTBHS | 3amuTa Kedca (¢ ydérom
OBITY " | OBITOBOM u | Oymymuieit
7 IIPOU3BOJCTBEHHON MIPOU3BOACTBEHHOMN npodeccnoHanbHOMI
JeSITEIIbBHOCTH NIESITEIbHOCTH YeJIOBEKa C | JAESITeIbHOCTH)
yeJioBeKa MO3ULUH  IKOJIOTMYECKOM
0€30MMacHOCTH
Xumusa B Obity u | OuenuBary mocnenctBus | Keiic (¢ yuetom Oymymieit
IIPOU3BOICTBEHHOMN OBITOBOI U | podeccuoHanbHOM
JIeATETbHOCTH POU3BOACTBEHHOM NeSITEIbHOCTH )
OK | uenoBeka JeSATEIbHOCTH uejoBeka ¢ | Bo3MoxkHble TEMBbI
01 MO3UIUN  AKOJIOTMYECKOH | KeHCOoB:
OK 0€30MacHOCTH 1. Ilorennenue kinMaTa u
02 BBICBOOOXKIIEHHE Ta30BBIX
OK THUJIPATOB CO JHA OKEaHa
04 2. Oynyue MarepHabl
OK ISl aBHa-, MaIllMHO- U
07 npuOOPOCTPOCHUS

3. HoBble MaTepuainsl ams
COJIHEUYHBIX Oarapeit
4. JlexapcTBa Ha OCHOBE
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pPacTUTENBHBIX
IperapaToB

5. BOITPOCHI JJIsI IPOMEXKYTOYHOM ATTECTAIIMMA IO JUCIHUATIIMHE

®opmMoii TPOMENKYTOUYHON aTTECTAIMU 110 AUCHUILTUHE ABJsIeTCs TU(PepeHIIMPOBAHHBIN
3a4er.

Bomnpocs! k 3auery:
O0mas xummus:

Jlatb onpenenenne aTomy.
JlaTb onpenieneHne MoJeKyle.
ITpocroe BemiectBo. Kakoe cTpoeHre UMEIOT MPOCThIE BEIECTBa (IIPUMEPBI).
OMnupudeckas u cTpykrypHast popmyiisr. [lpuBectu mpumepsl.
N3omeps! u romotoru. [IpusBectu npumepsl.
JlaTp onpeneneHue KOBaJIeHTHOM cBs3H. [IpuBecTu nmpumepsl.
Jatp onpenenenne MOHHOM cBsA3U. [IpuBecTy npumepsl.
[latb onpenenenue BOAOPOAHON cBsA3U. [IpuBecTu npumepsl.
Jlatb onpenenenne MeTalIn4eckon cesasu. [Ipusectu npumepsl.
. [latb onpenenenue o u m cBA3u. [IpuBeaure npumepsl.
. Uto Takoe BasleHTHOCTb? [IprMephl 371EMEHTOB C MOCTOSIHHOM BaJICHTHOCTBIO.

©oNo bk wDdPE

[ S T
N P O

. Crpoenue Tabauipl Menneneesa.

[EEN
w

. Ctpoenue siapa.
. CtpoeHue 371eKTPOHHOI 000JI0YKH aTOMa.

[
[$2 I SN

. Oxcuppl. Knaccudukanus 1 HOMEHKIIaTypa OKCHUJIOB.

=
(o))

. 'mapoxcunel. Knaccudukanust 1 HOMEHKIaTypa FUIPOKCHIOB.
. Conu. Knaccudukanus 1 HOMEHKIATypa COJIeH.

. Kucnotsl. Knaccudukanus 1 HOMEHKIaTypa KUCIOT.

. Kinaccudukarus Xumuueckux peakuui.

N B
O © 0 ~

. ObpaTumble U HEOOPATUMbIE XUMUYECKHE PEAKLIUU.

N
[

. CKOpOoCTh XMMHUYECKOH peakLuu.

N
N

. Xumuueckoe paBHoBecue. [Ipunnun Jle [Hlatense.
Heopranuveckasi Xumus:

["anorensl: crnocoObl MOMyYeHHs, XUMUYECKHE CBOWCTBA, TPUMEHEHHE.

Kucnopoa: cnocoObl mosry4eHus, XkMUYECKUe CBOMCTBA, IPUMEHEHHE.

Bonopon u ero coenuHeHus: ciocoObl MOTYYEHUs, XUMHUUECKUE CBOICTBA, TPUMEHEHHE.
Cepa u ee COeIMHEHUS: CIIOCOOBI MOTY4YEHUS, XAMUUECKHE CBOMCTBA, IPUMEHEHUE.
VYraepon ¥ ero COeAMHEHUS: CIIOCOOBI MOTY4YEHUs, XAMUUYECKHE CBOMCTBA, IPUMEHEHUE.
A3OT ¥ €ro COeIMHEHHUS: CIIOCOObI OTyYeHUs, XUMUYECKIE CBONCTBA, IPUMEHEHHE.

No akowbdpE

[[{emounHbIe METAIUIBI: CITOCOOBI TIOYUECHHS, XUMHUECKHE CBOMCTBA, MPUMEHEHHE.
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8. IllenouHo3eMenbHbBIC

IIPUMEHEHUE.

9. AmroMHHHH H €ro COCAMHCHUA:

IIPUMEHEHHUE.

MCETaAJIbI:

CIIOCOOBI

CIIOCOOBI

IIOJIYYCHMUH,

MOJTYy4YCHHUS,

XUMHUYCCKUC

CBOMCTBA,

XUMHUYECKHE CBOMCTBA,

10. XKene30 u ero coeqMHEHUS: CIOCOOBI OTYYCHHUSI, XHMHUYECKUE CBOMCTBA, IPUMEHEHHUE.

Opranuveckasi XuMus:

1. Ankanbl: cHocoObl TMOJIyY€HHS, HOMEHKJIATypa,
MIPUMEHEHUE.

2. AnKeHbI: CHocoObl MONY4YEeHHs, HOMEHKIATypa,
MIpUMEHEHUE.

3. AJIKMHBI: CIMOCOOBI TOJNYYCHHS, HOMEHKJIATYpA,

IIPUMEHEHHUE.

H30MEpHUs, XHUMHUYCCKUC CBOﬁCTBa,
n3oMEpusi, XHUMHUUYCCKHUE CBOﬁCTBa,

n3oMepusi, XUMHYCCKUC CBOﬁCTBa,

4, OIIHO&TOMHBIG CIIUPTHI: CITOCOOBI MOJIY4YCHHUA, HOMCHKJIaTypa, U30MCPUA, XUMHUYCCKUC

CBOfICTBa, IMPUMCHCHHC.

5. Anpaerugbl U KETOHBL:

CBOfICTBa, IMPUMCHCHHC.

6. KapOoHOBBIC KHCIIOTHI:

CBOMCTBA, IPUMEHEHUE.

7. CnoxHble 3(hUpHL

IPUMEHEHUE.

8. Xupsl, npuMeHeHHE.

9. VYrueBousl.

Knaccudukanus yrieBoaos.

CIIOCOOBI

MOJTYYCHHUS,

XUMHNYCCKHUC CBOﬁCTBa, IMPUMCHCHHC.

10. AMMHOKHCIIOTEI: CITOCOOBI MOJIY4YCHHs, Ha3BaHUA, XUMHYCCKUC CBOICTBA.

11. benku. X ponib B %KHU3HU KUBOTO.

5.1. Onucanue UIKAJ OLeHUBAHUSA

HOMEHKJIaTypa,

CnocoOsnl

CII0COOBI MOJIy4YCHH, HOMCHKJIATypad, U30MCPUs, XUMUUYCCKUC
CII0COOBI MOJIYUYCHUA, HOMCHKJIATypad, U30MCPpUA, XUMUUCCKHUC

XUMHUYECKHE CBOMCTBA,

IMNoJIyd4eHHus MOHOCAXapuaosB,

Taonuua 3
Nupukatopsl | HeyI0BJIEeTBOPH | Y/IOBJIETBOPHTEJIb
X0pOo1Io OTJIMYHO
KOMIIEeTeHIIUH TeJIbHO HO
YpoBeHb 3HaHUM
YpoBeHb
. B 00BeEME, .
VYpoBeHb 3HaHUMN 3HaHUUI B
MuHuManbsHO COOTBETCTBYIOLLE
HIDKE . 00BeEME,
JIOTTYCTUMBIN M porpaMme
IHosHoTa MUHUMAaJIbHBIX . COOTBETCTBYIO
. . YpOBEHb  3HAHHM. | MOATOTOBKH.
3HAHMH TpeOOBaHUIA. emM
Honymeno wMHoro | JonyiieHo
Nmenn MECTO nporpamMmme
HEerpyObIX OIINOKU. | HECKOJIBKO
rpyOBI€ OIITMOKH. MOJIrOTOBKH,
HErpyObIX
6e3 oImunoOoK.
OIIMOO0K
H IIpu  pewenuu | IIponemoncrpupos | IIpopemoncrpupo | IlpoxemoncTpu
ajquvue
. CTaHJAPTHBIX aHbI OCHOBHBIE | BaHbI BCE | POBAHbI BCE
yMeHu i
3aj1ad HEe | yMeHus. PelieHbl | OCHOBHBIE OCHOBHBIE
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MPOAEMOHCTPUPO
BaHbl OCHOBHBIC
YMEHUS.
Nmenn MECTO

rpyObIe OIIMOKH.

TUIIOBBIC 3a7ayd C
HErpyObIMH
OIIMOKaMHU.
BrimonHeHBI BCE
3aJaHusI, HO HE B

IIOJTHOM O0OBEME.

yMeHHs. PenieHbl
BCE OCHOBHEIC
3aJa4n c
HerpyObIMH

OIIINOKaMH.

Brimonsensr  Bce
3aJIaHus, B

IIOJJHOM 00BEME,
HO HEKOTOpBIC C

YMEHUS,
peLIeHBI BCE
OCHOBHBIE
3a/1a41 c
OTIEbHBIMU
HECYLIECTBEHH
BIM
HEI0YECTAMH,

BBITIOJTHEHBI BCE

HE/I0YeTaMHU. 3aJaHHA B
HOJTHOM
o0beMe.

CdopmupoBaHHO
CTb KOMIIETEHIINU
CdopmupoBaHHoCT
B uesnom | ChopmupoBaHH
b KOMIIETEHIH
COOTBETCTBYET OCTh
COOTBETCTBYET
Kommnerennust B TpeOOBaHUSAM, HO | KOMIETECHIHH
. MUHHMAaJIbHBIM
MOJTHOM Mepe He €CThb  HEIOYETHI. | OJTHOCTHIO
TpeOOBaHUSM.
chopmupoBaHa. Nmeromuxcs COOTBETCTBYET
Nmerommxcs . .
Nmeromuxcs . . | 3HaHWH, yMEHUH, | TpeOOBaAHUSAM.
. . | 3HAHWIA, yMEHWIA,
3HaHUM, yMeHuil, HaBBIKOB u | Umeromuxcs
HaBBIKOB B II€JIOM .
XapakTepucTH | HaBBIKOB MOTHUBAIIH B | 3HaHUI,
JIOCTaTOYHO s .

Ka copMH- | HEZOCTATOUHO LEJIOM yMeHU,

peLeHus

POBAHHOCTH e pereHus JIOCTaTO4YHO [yl | HAaBBIKOB u

MPAaKTUYECKUX
KOMIETeHIUH | IPAKTHYECKUX pemeHHst MOTHBAIlH B
(mpodeccroHanbHbI .
(mpodeccronanb MPAKTUYECKUX IOJTHOM  Mepe
X) 3ajad4, HO
HBIX) 3a/1a4. 5 (mpodeccuoHamb | JOCTaTOYHO ISt
TpeOyeTcs
Tpebyercs peby HBIX) 3a/Jay, HO | peuIeHHs
JIOTIOJTHUTEIIbHAS
MIOBTOPHOE TpebyeTcs CJIOXKHBIX
NPaKTHUKA o
oOyueHue JIOTIOJTHUTENbHAS | MIPAKTHYECKUX
OOJIBIIIMHCTBY
IIPAKTHKA no | (mpodeccuonan
MPAaKTUYECKUX
HEKOTOPBIM BHBIX) 3aJ1au.
3ajay.
npodeccuoHanbH
BIM 33J[a4aM.

YpoBeHb

cpopmu- . . .

Pop Husknii Hwxe cpennero Cpennuii Bricoknii

POBAHHOCTH

KOMIIeTeH Ui
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