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PaGouas mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC COO, yTBepk  ICHHBIX
npuka3zoM MunoOpHayku Poccun ot 17.05.2012r. Ne 413 (B mocneaneii peaakiiuu oT
12.08.2022r.),®I'0OC CIIO ¢ ygerom moixy4aeMoi mpoheccuu CpeaHero npoPecCHoHaATBHOTO
obpazoBanus: 43.01.09 [ToBap, koHaUTED , yTBEPKAEHHOTO ITprKkazomMm MOuH P®

ot 03.07.2024 r. Ne 464; npukaza Munobpaayku Poccun ot 24.08.2022r. N 762 «O6
yrBepxkaeHuu [lopsiika opraHu3aluy U OCyIIECTBICHUS 00pa30BaTEIbHOM 1eATEIbHOCTH 110
o0pa3zoBaTeNbHBIM IPOTrPaMMaM CpelHEro NpodeccuoHaIbHOro 00pa3oBanus», [lpumepHoii
paboueii mporpamMmoii 00111e00pa3oBaTENbHON AUCUUTIIMHBI «XHUMHUS » 17151 TPO(eCCUOHATBHBIX
opranusanuii, yreepxaennon ®I'bOY II1O UPIIO ot 30.11.2022r. npotokon Nel4.

Opranusanus-pa3padoTumK: I'ocynmapcTBeHHOE ABTOHOMHOE npodeccroHaibHOE
oOpasoBatenbHOe yupexkacHue PecnyOnmku Xakacusi «CassHOTOPCKHN TOJIMTEXHUYCCKUH

TEXHUKYM»

Pazpaborumk: npenogasarens xumun JKuxapesa JI.B.



Conep:xanue:

OO6m1as xapakTepucTrKa paboueld mporpaMmmbl 001Ie00pa3oBaTeIbLHOM

JIACIIMTUTHHBIL <CXHIMUISIY  «vvvveeiussesesisseesesisssssssassssssssssssssssasssssssassssssssssssssessssssssesanssens 4
CTpyKTypa U coJiep:kanue o0Ieo0pa3oBaTeIbHON
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YcnoBus peau3anuy IporpaMMel 001eo0pa3oBaTeIbHOM
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KoHTposb u o11eHKa pe3ynbTaToB OCBOEHUS 00I11e00pa3oBaTeIbHON
JTUCIUIUIAHBL.



1.00mas xapakrepucTuka pado4eii nporpaMMsbl 00111e00pa3oBaTeJIbHOI
AUCHUILIHHBI «XUMHS

IIporpaMma o011e00pa30BaTENLHON JUCIHUILIMHBI «XUMUS [IpeIHA3HAUEHA IS
U3y4eHUs XUMUH B ['ocy1apcTBEHHOM aBTOHOMHOM NPOQeCcCHOHAIBHOM 00pa30BaTeIbHOM
yupexaenuu Pecriyonuku Xakacus «CassHoropckuii monurexuudeckuit rexaukym» (FAIIOY PX
CIIT), peanuzytomiero o0pa3zoBaTelbHYyIO IPOrpaMMy CpeIHEro o0Iero oopa3oBanus B mpeenax
OCBOCHHSI OCHOBHOM mpodeccroHanbHOi o0pa3oBarenbHoii mporpamMmbl CI1O (OITOIT CIIO) Ha
6a3e ocHOBHOTO 0011er0 00pazoBanus mo npodeccuu 43.01.09 Iloap, koHIUTED.
TpyaoeMKOCTh IUCHUIUIMHBI «XUMUS» Ha 0a30BOM YpOBHE COCTaBisieT 72 yaca, U3 KOTOPBIX-
64 gaca 310 6a30BBIi MOJTYJIb (6 pa3aenoB) U 6 4acOB — MPUKIATHON Moayb (1 MOmyIB),
BKJIIOYAIOLIUH MPAKTUKO-OPUEHTUPOBAHHOE COJIepKaHue creranbHOoCTH. [IpuknanHoit
MOJ1yJIb BKJIOUAeT OJuH paznen. Pa3znen 7 «Xumus B ObITY U IPOU3BOICTBEHHOM
JESITEIbHOCTH YEJIOBEKa» peain3yeTcs Ha MaTepuaie KecoB, CBI3aHHBIX C YKOJIOTUYECKOM
0€30MacHOCTHIO U OLEHKOH MOCIeICTBUN OBITOBON U MPOU3BOACTBEHHOM 1EATEIHHOCTH.
[Tepuon oOyuyenus paccuntan Ha 1 u 2 cemecTp ¥ GOpPMOIi MPOMEKYTOUHOM aTTeCTALUU
apisieTcs 1M PepeHInPOBAHHBIN 3a4eT U K3aMeH.
CopepxaHue MporpaMMbl «XUMHUS» HAIIPABICHO Ha JIOCTHKEHUE CIICAYIOIIEH LeJIM:
dbopMupOBaHUE y CTYIEHTOB MPEICTABICHUS O XUMUYECKON COCTaBISIONICH
€CTECTBEHHO — HayYHOM KapTHHBI MUpA KaK OCHOBBI IPUHATUS PELICHUH B )KU3HEHHBIX U
IIPOM3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOI'O ITOBEJCHMSI B IPUPOJHOMN Cpefe.
3agauyu AUCHMILINHBI:

1. CdopmupoBars NOHHUMaHUE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUUYECKUX MPOLIECCOB U
ABJICHUI B OKPY’KaIOILLEN Cpelie, IEJOCTHOM Hay4YHON KapTUHBI MUPA, B3aUMOCBSI3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK.

2. Pa3BuTh yMeHMs cOCTaBIATH (HOPMYIIBI OPraHMUECKUX U HEOPraHUYECKHX BEILECTB,
YpaBHEHUI XUMHUYECKUX PEaKLUi, OOBSACHATh UX CMBICI, UHTEPIPETUPOBATH
PE3yJIbTaThl XUMHUYECKHUX IKCIIEPUMEHTOB.

3. CdopmupoBaTh HABBIKY MPOBEICHHSI TPOCTEHIITIX XUMHUYECKUX IKCIIEPUMEHTATBHBIX
UCCIIEIOBAaHUM ¢ COOJIIOZICHUEM MpaBMJl 6€30I1aCHOTO 0OpallleHus ¢ BEIIeCTBaMH U
1a00paTOPHBIM 000PYIOBAaHUEM.

4. Pa3BUTH yMEHUS MCII0JIb30BaTh HH(POPMAIIMIO XUMUYECKOTO XapaKTepa U3 pa3InyHbIX
HCTOYHHUKOB.

5. CdopmupoBaTh yMEHHE IPOTHO3UPOBAThH MOCIEICTBHSI CBOEH JAEATEIbHOCTH U
XUMHUYECKHUX PUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOLIECCOB.

6. CdopmupoBaTh NOHUMAaHUE 3HAYUMOCTH JOCTHKEHUH XMMUYECKON HAYKH U
TEXHOJIOTHH JIJISl Pa3BUTHSI COIMATBLHOM M MPOU3BOICTBEHHOU cep.



IlnanupyemMblie pe3yabTaTbl 0CBOCHUS 00111€00pa30BaATEIbHOM THCHUIINHBI «XuMHs» B c00TBeTCTBHH ¢ PT'OC CIIO u Ha ochoBe ®I'OC COO

N03HABATEJIbHLIMH JeCTBUSIMH:
a) 0a3oBble JOrHYECKHE JeHCTBHS:

- CaMOCTOSTENLHO (GopmyIHpOBaTH u
aKTyalM3upoBaTh  MPOOJIEMy,  paccMaTpuBaTh — €¢
BCECTOPOHHE;

- YCTaHaBHI/IBaTB CyH.[eCTBeHHBIﬁ HpI/I3HaK NN
OCHOBAHMSI IS  CPaBHEHHS, KIACCHDUKAIMH U
00001ICHNS;

- ONpeNeNnsITh  [EAW  JeSTENbHOCTH,  3a71aBaTh
TIapaMeTPbl U KPUTEPHH HX JJOCTIKCHHUS,

- BBIABIIATH 3aKOHOMEPHOCTH u

MIPOTUBOPEYUS B pacCMaTPHBAECMbIX SBICHHUSX;
BHOCHUTb KOPPEKTHBBI B IEATENbHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB 1IEJISIM, OLICHUBATH PUCKU
TIOCTIEICTBHIH IESATENbHOCTH;

Kon u IInanupyemMble pe3yjbTaThbl 0CBOECHHS THCIATLIAHBI

HaMMEHOBAaHHUE

(bOPMpreMBEX OO0mue JucuunimHapHbie

KOMIIETEHITU I

OK 01. B 4acTu Tpy10BOro BOCHHTAHUS: - BJaJCTh CHCTEMOM XUMHUYECKAX  3HAHHUM, KOTOpas BKJIIOYAET:

Bribupars - TOTOBHOCTh K TPYyOy, OCO3HAHHWE IICHHOCTH OCHOBOIIOJIATAKOIIME MOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM,3JIeKTPOHHAs 000J109Ka

CII0CO0BI MacTepcTBa, TPYA0II00uE; atoma, S-, P-, O-3J1eKTpOHHBIE OpPOWUTAIM ATOMOB, MOH, MOJIEKYJA, BaJCHTHOCT,

POMICHHUA 3A/1AY | . rotopHocTh K =~ AKTHBHOM  JIEATENBHOCTH | 3IEKTPOOTPHIATEIHHOCTD, CTENCHb OKHCICHHS, XUMHUECKAs CBS3b, MOIb, MOISPHAS

Eg;q)eCCHOHaﬂb TEXHOJIOTHYECKOH M COIMAJIbHOM HAIPaBICHHOCTH, Macca, MOJISIpHbIl 00beM, YIIEpPOJHBIA CKeleT, (GYHKIMOHATIbHAS TPYINa, pajuKal,

eATENBHOCTH CIIOCOOHOCTh ~ MHMIMMPOBATh, IUIAHUPOBATh U M30MEpHs, H30MEPBI, TOMOJIOTHYECKHUI Psifl, TOMOJIOTH, YTJIEBOAOPO/IbI, KUCIOPOA- U

HpHMenHTebHO k| CAMOCTOATEIBHO BHIIOHATE TAKYIOAEATENbHOCTD; a30TCONEPIKAIINE COCTUHEHHS, OMONOTHYECKHA AKTHBHBIC BelecTBa (YIJIEBOIBI,

pa3IUYHBIM - UHTepec K Pa3THMYHBIM chepam KUPBI, OCNKH), MOHOMEp, TOJMMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISPHBIE

KOHTEKCTaM npo(heCCHOHATBEHOH JIeATETHHOCTH, COCIIMHEHHUS, KPHCTAJUTMYECCKAs  pEIIeTKA, THIBI XUMHUYECKHX  PEaKIui
Osnajenne YHHBEPCATbHBIMU yueOHBIMHU (OKHCIUTETbHO-BOCCTAHOBUTENbHBIE, AK30- U JHIOTEPMHUYECKHE, PEaKIUH

HMOHHOTO 00MEHa), pacTBOp, SJEKTPONUTHI, HEINEKTPOIHUTHI, SIEKTPONUTHYECKAs
JUCCOLMALNS, OKHUCIIUTENb, BOCCTAHOBHUTENb, CKOPOCTb XMMHUYECKOW pPEAKIUH,
XMMHYECKOE PAaBHOBECHE), TEOPUUM K 3aKOHBI (TEOpPUS XHMHYECKOTO CTPOCHHUS
oprannyeckux BemecTB A.M. byrtnepoBa, TeopHs 3NEKTPOIUTHYECKOM
auccoyanuy, nepuoguueckuil 3akoH JI.M. MenzeneeBa, 3aKOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJHMYECKMH SA3bIK XUMHH, (AKTOIOTHYECKHEe
CBEJICHHS O CBOMCTBAX, COCTaBE, MOJYYEHMH M O€30MaCHOM MCIOJIb30BaHUH
BaXXHEHIIMX HEOPraHWYEeCKUX M OPTraHWYECKHX BELIECTB B OBITY M MPAKTHUECKON
JIeSITeIbHOCTH YENI0BEKa;

yYMETb BBISBIATH XapaKTEpHbIE NPU3HAKU U B3aUMOCBS3b




= pa3BI/IBaTB eraTI/IBHOC MBIIIIICHUE HpI/I pCH_ICHI/II/I
KU3HEHHBIXITPOOJIeM

0) Oa3oBble MCCIeN0BATENbCKHE HeiCTBHS:

- BJAJICTh HABBIKAMH Y4eOHO-HCCIIEIOBATENBCKON |
HpOGKTHOﬁ JCATCIIbHOCTH, HaBBIKAMHU pa3pemeHH;1
npo0ieM;
- BBISBIIATH

PUYHHHO-CICACTBCHHLIC CBA3H )4

AKTyaJIn3upoBaTb 3aAa4dy, BbIABUIATb THUIIOTE3Yy €€
pelIeHns, HAXOAWTh APTYMEHTBl JUIA JI0Ka3aTelbCTBA
CBOMX YTBEpXKJICHWI, 3a/1aBaTh MapaMETPblM KPUTEPHH
pelIeHus;

- AQHAJIM3HUPOBATH MOJYUYCHHBIC B XOJAC PCIICHUA
3a7a4d  Pe3yJbTaThl, KPUTHYECKH OLEHMBATh MX
JI0CTOBEPHOCTD, IPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSX;

- YMETb IIEPEHOCUTb 3HAHHMA B IIO3HABATCIBHYI U
TPAKTHYECKYI0 001aCTH KU3HEAEATEIbHOCTH;

- yYMETb HUHTEIPUPOBATh 3HAHUA N3 Pa3HBIX
HpeMETHBIX 00J1acTel;

- BBIJBUTaTh HOBBIC MIEH, IPEIAraTtb OPUrUHAIbLHbIE
ITOJIXO/IBIN PELLICHMUS;

CHIOCOOHOCTb UX UCIOJIB30BAHMS B [I03HABATEIBHOM U
COLMAJILHOM MTPaKTHKE

U3YYECHHBIX IOHATHUHM, NPUMEHATh COOTBETCTBYIOIIME IOHATUS IIPU ONUCAHUU
CTPOCHHUS U CBOMCTB HEOPIraHUYECKUX M OPTaHMYECKUXBEILECTB U MX NPEBPALLICHUN;
BBIABIIATD B3aMMOCBA3b XUMUYECKHX 3HAHUN C IMOHATUAMH U IIPEICTaBICHUSIMU
JPYTUX €CTECTBEHHOHAYYHBIX [IPEIMETOB;

- YMCTb HCII0JIb30BaTh HanMCHOBaHUA XUMHUYECCKUX COCAMHEHHH
MCKIYHapOAHOI0 COro3a TCOPGTHHCCKOﬁ u HpHKHaHHOﬁ XAMHUHA W TPUBUAJIIBHBIC
Ha3BaHUA  BaKHEHIINX BCIICCTB (3TI/IJ'ICH, AllCTHIICH, TIMOCPHH, (I)EHOJ'I,

(opmarnbIerun, yKCycHas KHCIOTA, TJIMIMH, YTapHbId ra3, YIJIEKUCIBIA Ta3,
aMMHaK, TalieHas H3BeCTh, HETalleHas W3BECTh, NHUTHEBAas COJA U JPYTUX),
COCTaBJIATh (HOPMYJIBI HEOPTaHMYECKHX M OPraHMYECKHX BEIIECTB, yPaBHEHHUS
XUMHYECKHX PEAKIUi, OOBSACHATh MX CMBIC; MOATBEPKAATh XapaKTepHbIE
XMMHYECKHE CBOKMCTBA BEIIECTB COOTBETCTBYIONIMMH SKCIEPUMEHTAMH U 3aMHUCAMH
YPAaBHEHHI XUMHMYECKHUX PEAKLMIL;

- yMeTh YCTaHABIMBATh MPHHAUIC)KHOCTh M3YYCHHBIX HEOPTAHMYECKUX H
OpTaHMYECKHX BEIIECTB K OMpENeNeHHbIM KiaccaM U TPYyNNaM COeIMHEHUI,
XapaKTepH30BaTh MX COCTAB M BAXKHEHIIME CBOWCTBA; ONpEIENATh BHIBI
XUMHYECKUX CBA3eil (KOBAJEHTHAs, MOHHAS, METAJIMIECKasi, BOJOPOIHAS), THIIBI
KPUCTAJUTMIECKUX PEUIETOK BEUIECTB; KIACCH(DUIIMPOBATH XUMIUUECKHE PEAKIIHH,

- chopMHUpPOBATH TIPE/ICTABICHHUS: O MATEPUATHLHOM €IUHCTBE MUPA, 3AKOHOMEPHOCTAX U
TI03HABAEMOCTH SIBICHUH TPHPOABI, O MECTe W 3HAUYCHHUH XUMHH B CHCTEME
€CTeCTBEHHBIX HAyK M €€ PO B O0ECTEeYEeHHH YCTOHYMBOTO pa3BHTHUS
YeJIOBEUECTBA: B PELICHMH MPOOIEeM HKOJOTUYECKOH, HSHEpreTH4ecKo u
NUIIEeBOW  O€30MacHOCTH, B  Pa3BUTUH  MEIHWIIUHBI, CO3JAHUU  HOBBIX
MaTepraioB, HOBBIX HCTOYHUKOB JHEPTHH, B 00ECIEUEHHU

PAIOHANBFHOTO  TIPUPOJIONIONB30BaHUsL, B (HPOPMHUPOBAHUH MHUPOBO33PEHHUS
¥ 00MIeH KyIbTYpPhI YENIOBEKA, a TAK)KE IKOJOTHIECKA 000CHOBAHHOTO OTHOIICHHUS
K CBOEMY 3/I0pOBBIO U IPUPOJHOI Cpeie;

- BUAJETh  CHCTEMOW  XHMHYECKHUX
OCHOBOTIOJIATalolIue TOHATUS (JOTOJHUTENBHO K CHCTEMe MOHATHH 0a30BOro
YPOBHSI) - H30TONBI, OCHOBHOE U BO30YXJIECHHOE COCTOSHHE aToMa,
rHOpUAN3aIs aTOMHBIX opOuTaned, xumudeckas cBsi3b (" " u "", kpaTHbIE

3HaHMHM,  KOTOpas  BKJIIOYACT:




CBSI3M), MOJISIpHAsE KOHIIGHTpAlus, CTPYKTypHas Qopmyrna, H30Mepus
(cTpykTypHas, reomeTpuyeckas (IMC-TPAHC-U30MEPHUS), THIBI XUMHYECKUX
peakimii (TOMO- M TeTepOreHHbIe, OOpaTUMBIE W HEOOpATHMBIE), PACTBOPHI
(MCTUHHBIE, JUCTIEPCHBIC CHCTEMbI), KPUCTAIUIOTHIPAThl, CTENEHb UCCOLMUAIUH,
3JIEKTPOIIU3, KPEKUHT, PUGOPMUHT.

- yMETh TPOBOAUTH pAcUeThl MO XUMHUYECKUM (OpMyJIaM M YpaBHEHUSIM
XAMHYECKUX PEAKIMA C HUCIOJb30BaHUEM (M3MYECKMX BEIMYMH  (MAcChl,
o0beMa Ta30B, KONHMYECTBA

BEIECTBA), XapAaKTEPH3YIONIUX  BEIIECTBA C  KOJUYECTBEHHOW CTOPOHBI:
pacyeThl M0 HAXOXKICHUIO XMUMHUYECKOW (DOPMYJIBI BEIIECTBA; PACUETHI MACCHI
(oObema, KoOMMYECTBA BEIIECTBA) TPOAYKTA PEAKIMH, €CIM OMHO W3 HMCXOMHBIX
BEIIECTB J]aHO B BUJIE PAcTBOpa C ONMpEENeHHON MacCOBOW 0Nl pacTBOPEHHOTO
BEI[ECTBA WM JaHO B M30BITKE (MMEET MPUMECH); PacueThl MacCOBOM HIIH
00BEMHON JIONM BBIXO/IA MPOIYKTa pPEAaKIWH; pacueThl TermnoBoro 3¢dexra
peakiuii, 00bEMHBIX OTHOIICHHUH Ta30B;

- yYMETh BBUIBIATH XapaKTEPHBIC TPH3HAKKM W B3aUMOCBS3b H3YYCHHBIX
MOHSTHH, MPUMEHATh COOTBETCTBYIONIME MOHATHSA MPH ONMHMCAHUU CTPOCHHS U
CBOICTB HEOPTraHWYECKHX U OPTaHMYECKHX BEIIECTB M MX MPEBPANICHMUI; BHIIBIATH
B3aUMOCBSI3b XMMUUECKHX 3HAHUHA C TOHATHAMH W TIPEJICTABICHUSMH JPYTUX
MPeJMETOB JUIsi 00Jice OCO3HAHHOTO TOHUMAHHWS W OOBSICHEHUS CYITHOCTH
MaTepHaIbHOrO €AMHCTBA MHUPA; MCIONb30BaTh CHCTEMHBIE XMMHUECKHUE 3HAHUS
ISl OOBSICHEHUST W TIPOTHO3UPOBAHMS SBICHNN, UMEIONINX €CTECTBEHHOHAYYHYIO
TIPUPOLY;

- yMeThb VICTIOJTB30BaTh HAaMMEHOBAHHUS XUMHIECKIX COCTMHEHUI
MEKTYHAPOTHOTO COI03a TEOPETUUECKOW M TPHUKIAJHON XUMHH U TPHBHAIbHbIC
Ha3BaHUsS BEIECTB, OTHOCSAIIMXCS K W3y4YEHHBIM KJlacCaM OPraHWUYECKUX U
HEOPraHWYECKUX COCJMHEHHH; HCIOJIB30BaTh XMUMHYESCKYI0 CHMBOJUKY IS
COCTaBJICHHS (OPMY] HEOPTraHUYECKUX BEIIECTB, MOJEKYISAPHBIX U CTPYKTYPHbIX
(pa3BepHYTHIX, COKpAIIEHHBIX U CKEJETHBIX) (hOpMYJT OpraHMYECKHX BEIIECTB;
COCTaBJATh YPaBHEHUS XUMUUYECKMX PEAKIMHA U PACKPHIBATH MX CYIIHOCTb:
OKHCITUTENIHO- BOCCTAHOBHUTENBHBIX PEAKIMH TOCPEIACTBOM COCTABICHUS




3JIEKTPOHHOTO OanaHca 3THX peakiuil; peakiuii HOHHOTO oOMeHa IyTeM
COCTaBJICHUS! MX IIOJHBIX M COKPALIEHHbIX HOHHBIX

YPaBHEHMI, pEaKLUi THIPOJIN3A, peakiuii  KOMIUIEKCOOOpa3oBaHus
(Ha mpuMepe T'HIPOKCOKOMIUIEKCOB IMHKA M aIOMHHHSA); TOATBEPXKAATH
XapaKTEpHblE ~ XUMHMYECKHE  CBOMCTBA  BELIECTB  COOTBETCTBYIOLIUMH
HKCIIEPUMEHTAMH U 3aMUCAMY YPABHEHUH XMMUYECKUX PEAKLUIL;

- yMeTh Kiaccu(UIMpoBaTh HEOPraHMYECKHE M OpPTraHUYECKHE BEIIECTBA U
XHUMUYECKUE PEeaKL{H, CAMOCTOATENIbHO BBHIOUPATh OCHOBAHHMS M KPUTEPUU IS
KJIacCU(PUKALUK U3y4aeMbIX XMMHUYECKHX OOBEKTOB; XapaKTepHU30BaTh COCTAB U
Ba)XKHEHIME CBOMCTBA BEIUECTB, NPHHAICKAMMX K OINPEIETICHHBIM KilaccaM U
IpyIIaM COeANHEHNN;

- yMeTb MOATBEPXKIATh HAa KOHKPETHBIX IIPUMEPAX XapakTep 3aBUCUMOCTHU
PEaKLMOHHON CIIOCOOHOCTH OPraHMYeCKHUX COEJMHEHUH OT KPaTHOCTU M THIA
koBasieHTHO! cBsi3u (™ " m '"'), B3AMMHOrO BIMSHHS aTOMOB M IPYIII aTOMOB B
MOJIEKyNIaX; a TaKkkKe OT OCOOEHHOCTEH peanu3aliM pPa3lInyHbIX MEXaHU3MOB
TIPOTEKAHUS PEAKLUH;

- YMETb XapakTepHU30BaThb JJIEKTPOHHOE CTPOCHHE arOMOB (B OCHOBHOM H
BO30YK/IEHHOM COCTOSHMM) M MOHOB XMMHUYECKUX 3JE€MEHTOB 1 - 4 mepronos
[lepuonnueckoi cucremsl J[.M. MenzaeneeBa n X BaJEHTHbIE BO3MOXHOCTH,
ucnonb3ys monstus 'S, "p", "d-amexkTpoHHbe™ OpOWTamM, SHEpreTHYECKHe
YPOBHH; OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XHMHYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMH COEJMHEHHUI MO MepuojaM U IpyIiaM.




OK 02.
Hcnons3oBats
COBpPEMEHHbIE
CcpezcTBa
TOUCKA, aHATH3A
u
UHTEpIIpeTalu
U HHpOpMAIIN
|
UH(OpPMAIMOH
HBIC TEXHOJIOTHH
s
BBITIOJTHCHHUS
3a1a4
npodeccroHab
HOM
JESATSIIEHOCTH

B 06a1acTi HEHHOCTH HAYYHOT'0 IO3HAH NS
- chopMHPOBAHHOCTD MHPOBO33PEHUS,
YPOBHIO
pa3BUTHsI HAayKM W OOIIECTBEHHON MPaKTHKH,
OCHOBAaHHOTO Ha JMANOTe KYJBTYP, CIOCOOCTBYIOIIETO
OCO3HAHMI0 CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

S3BHIKOBOM W

BSaHMOHeﬁCTBHH

COOTBETCTBYIOILETO COBPEMEHHOMY

YUTATEILCKON
MEXTY

- COBEIICHCTBOBAHHE
KyJIBTYpbl KaK —CpeICcTBa
JFOZIbMA 1 TIO3HAHUS MHPA;
- OCO3HAHHE I[IEHHOCTH HAYYHOH JEATEIbHOCTH,

TOTOBHOCTb OCYILECTBIIATH TIPOCKTHYO I/I
HMCCIIE/IOBATEIbCKYIO JIEATENbHOCTh MHAMBHAYATIbHO U B
IpynIe;

Osaanenne YHHBEpCAJIbHBIMH yueOHBIMHU

M03HABATEIbHBIMH AeHCTBHSIMU:

B) padoTa ¢ nHpopmanueii:

- BIaJICTb HAaBbIKAMH TIOJTYUCHHUA I/IH(I)OpMaHI/H/I u3
HNCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSATEIBHO
OCYIIECTBJIATh MOUCK, aHAIU3, CUCTEMATH3ALHI0 U
VHTEPIpPEeTalni0 MHOOPMALMKM Pa3INYHbIX BUIOB H
(opM TIpecTaBICHNUS;

- cO3/aBaTh TEKCTHl B Pa3IMYHBIX (opmarax c

Y4€TOM Ha3HAYCHHUSA I/IH(i)OpMaL[I/II/I )i QD1 (S (:10) ¢

ayIUTOpUM,  BBIOMpas  ONTHMANbHYyI0  (opMmy
TIpe/ICTaBIEHNS U BU3yaIH3aLHiH;
- OLICHHBAThH JI0CTOBEPHOCTb, JIETUTUMHOCTh

MH(OpMaIK, eeCOOTBETCTBUE MPABOBBIM M MOPAIBHO-
3TUYECKUM HOPMAaM;

- HCIOJIb30BaTh CPEACTBA HH(POPMAIIMOHHBIX
U KOMMYHHKAIIOHHBIX TEXHOJOTHH B pEIICHUU

KOI'HUTHUBHBIX, KOMMYHHUKAaTUBHBIX H

- YMETh IUIAHUPOBATh M BBITMOJHATH XUMUUECKUN JKCTIEPUMEHT (TIpeBpaILiCHUs
OpraHUYECKUX BEIIECTB MPU HArPEBaHHH, TOJTyUYCHHE STUICHA U M3y4YEHHE €ro
CBOICTB, KaueCTBEHHbIE PEaKIMM HAa AalbJETH/bl, KPaxMmal, YKCYCHYIO KHCIOTY;
fieHatypanus O€NKOB MpU HarpeBaHHUH, LBETHbIC pPEeaKUUd OENKOB; MPOBOAUTDH
peaKiuy MOHHOTO OOMEHa, OMpENeNsTh Cpely BOAHBIX PAcCTBOPOB, KAueCTBEHHBIC
peakiuu Ha cynbdar-, KapOOHAT- M XJIOPHU/I- AHHOHBI, HA KATHOH aMMOHUS;, PEIIaTh
SKCIIEPMMEHTAJIbHBIE 33Ja4d  TI0 TeMam "Hemerambl") B
COOTBETCTBUH C MPaBUIAMU TEXHUKU 0€30TMACHOCTU MPU OOpAIICHUH C BEUIECTBAMH
1 1abopaTopHbIM 000pYNOBAHUEM; TMPEJACTABIATH PE3YIbTaThl XUMUYECKOTO
IKCIIEpUMEHTa B (OpME 3aluCH YpPaBHEHHH COOTBETCTBYIOIMX PEAKIUHA U

"Mertamiel" U

(opMynHpOBaTh BHIBO/IBI HA OCHOBEITHX PE3YIIbTATOB;

- YMETh aHAIM3MPOBaTh XMMUYECKYI0 HMH(OPMALUIO, MONYYaeMyl0 M3 pa3HbIX
MCTOYHUKOB (CPEACTB MacCcOBOW HH(popMaIuy, ceTb MHTepHeT U fpyrue);

- BIIaJIETh OCHOBHBIMH METOJIAMHM HAy4HOTO TO3HAHUS BELIECTB U XUMHYECKHX
ABJIeHUH (HaOM0IeHNe, U3MEpEHHE, IKCIIEPUMEHT, MOJIETUPOBAHHE);

- yMeThb HPOBOJAUTH pacyeThl MO XMUMHYECKHMM (OpMylaM M YpaBHEHUSIM
XUMHYECKUX
XapaKTepU3YIOLIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBL Macchl, 00beMa
(HopManbHbIE YCIIOBHA) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BATh CUCTEMHbIE
XAUMHYECKHE 3HAHMS U TNPUHATUS DPEIICHUH B KOHKPETHBIX JKM3HEHHBIX
CHUTYallUsiX, CBA3aHHBIX C BEIIECTBAMU M X

peakiuii ¢  HUCMOJIb30BaHWEM  (U3MUECKHX  BEJIUYMH,

MPUMCHCHUCM,

- YMeTh CaMOCTOSATENFHO IUTAHUPOBATh M TPOBOJUTH XUMHYECKHH IKCTIEPAMEHT
(TmonmyyeHHe ¥ W3yYEHHE CBOMCTB HEOPTaHMYECKHX M OPTaHMYECKHX BEIIECTB,
KaYeCTBEHHBIC YTJIEBOIOPOJIOB
KHCIIOPOJICOIEPIKAIIMX OPTAHMIECKHUX BEMIECTB, PEIICHHE IKCIIEPUMEHTANBHBIX 3a/1au
0 PACTO3HABAHWIO HEOPTaHWYECKHX M OPTaHUYECKHX BEHIECTB) C COONIOJICHHEM
npaBull 0€30MaCHOT0 0OPAIIEHHS C BEMIECTBAMHE U IAO0PATOPHEIMOOOPYIOBAHUEM,

pCakunun Pa3InYHBIX KJ1acCOB "

(bopMynHpoBaTh eI HCCICAOBAHMS, MPENOCTABIATh B pasInyHOi (opme
pe3yNbTAThl OKCIICPUMEHTA,aHATM3MPOBATh U OLICHUBATD UX JOCTOBEPHOCTD;




OpraHM3alMOHHBIX 3371a4 ¢ COOMI0IeHUEM TpeOoBaHM
SProHOMUKH, TCXHUKH 6C3OH3CHOCTI/I, TMTUCHBI,
pecypcocOepeKeHus, MPaBOBbIX M THYECKUX HOPM,
HOPM

MH(OPMAIMOHHOH 0€30TIaCHOCTH;

- BIIQJICTh HABBIKAMH PACTIO3HABAHKS U 3AIUThI
nHpopMaImu, HHHOPMAITMOHHOH 6€30MTaCHOCTH
JIMYHOCTH

- YMETb OCYLIECTBIATH IIeJCHANPABICHHBINA TOMCK XUMHYECKOH MH(pOpPMAIUHU B
Pa3IMYHBIX MCTOYHUKAX (Hay4yHas W y4eOHO- HayyHas JUTepaTypa, CpeicTBa
MaccoBOi MH(pOpMauuu, ceTh VIHTEepHET M Apyrue), KPUTHUECKH aHAIW3UPOBATh
XHUMHYECKYI0 HMHQpOpMaluio, nepepadaTeiBaTh €€ U UCIONb30BaTh B
COOTBETCTBHH C TIOCTABICHHON Y4eOHOI 3a1a4ei;

- BIAJETh CUCTEMOM 3HAHUM O METOJAX HAYYHOIO IO3HAHUSA ABJICHUH IIPUPOJIBL,
UCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHHMSAMH NPUMEHATb 3TH 3HAHUA IIPU
SKCIIEPUMEHTANILHOM MCCIIEI0BAHMM BEIIECTB U Ul OOBACHEHHS XUMHYECKHX
ABJICHNH, UIMEIOIIUX MECTO B IIPUPOJE NMPAKTUYECKOMN AEATEIBHOCTH

4eJI0BEKA U B IOBCEHEBHOM XKU3HY;
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OK 04.
SddexTrBHO
B3aMMOJICHCTBOBA
Th UpabOTaTh B
KOJUIEKTHBE 1
KOMaH/Ie

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITCTILHOCTH u

CaMOOITPEAEIIEHHUIO;

-OBJIaJICHHE HABBIKAMH y4eOHO-MCCIEI0BATENbCKOM,

TIPOEKTHONH COLUATILHOMN €S TEIbHOCTH;

Osjaanenne YHHBEPCAJIbHBIMH

KOMMYHHKATHBHBIMH

JAefCTBHAMU:

0) coBMeCTHasl IeATEILHOCTD.

- TNOHMMaTb W  WCHOJB30BaTh  PEUMYIIECTBA

KOMaH/IHOW U MHIUBHIyalIbHOM paboThI;

- IpUHUMATh 1€MW COBMECTHOM  JIESATENbHOCTH,
OpraHM30BbIBATh 1 KOOPJUHUPOBATH JCHCTBUS 1O €€
JOCTIDKCHMIO:  COCTaBIATh  IUIAH  JICHCTBUM,

pacrpesieNsTh pold ¢ Y4eTOM MHEHHUH yYaCTHHKOB
00Cy’KIaTh pe3ynbTaThl COBMECTHOH paboThI;

- KOOD/IMHUPOBATh M BBINONHATH pabOTy B YCIOBHAX
peanbHOro, BHUPTYaJbHOTO M KOMOMHHUPOBAHHOTO
B3aHMO/ICHICTBHUS;
- OCYIIECTBIATH  IIO3UTHBHOE

B Pa3IN4YHBIX

CTPaTErnueCcKoe
TIOBEICHHE
TBOPYECTBO M BOOOpaKeHHE, OBITh MHUITUATUBHBIM
OBuajienne YHHBEPCAIbHBIMH PeryJIsTHBHBIMA
NeHCTBUSIMU:T) IPHHSITHE ce0sl M IPYTHX JIO/Iei:

CUTyallusAXx, IIPOABIIATH

- IPUHMMATh MOTUBBI U APIYMEHTBI APYTHX JTIOACH

TIPU aHAITM3ePE3yIbTATOB IEATENBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIFOJIEH HA
OIINOKY;

Pa3BUBaTh CIIOCOOHOCTD IIOHUMATh MHP C MO3HIAH

JIPyTOrOYEIIOBEKa;

- yMeTb IJIAHUPOBATh M BBIIOIHATH XUMUYECKUH IKCIEPUMEHT (IpEeBpAICHUS
OpraHUYECKUX BEIIECTB IIPU HArPEBAHHM, IOJTy4YEHHE STUICHA U M3y4YEHHE €ro
CBOMCTB, KAueCTBEHHbBIE pEaKUM{ HAa albJETUIbl, Kpaxmal, YKCYCHYIO KHCIOTY;
JieHaTypaiysi OENKOB NMPHM HArpeBaHUHM, IBETHBIE pPEAKIHH OENKOB; IPOBOIUTH
peakiuy HOHHOrO oOMeHa, OMpeleNsATh CpPedy BOAHBIX PACTBOPOB, KayeCTBEHHbBIE
peaknuu Ha cynbpar-, KapOOHaT- U XJIOpHUI-

AHMOHbI, HA KATHOH aMMOHHS; PElIaTh dKCIEPUMEHTANbHbIE 33/1a4H [0 TeMaM
"Metambel" u "Hemetamnsl") B COOTBETCTBUH C MPABUIAMU TEXHUKH 0€30MaCHOCTH
Tnpu 00palIeHN! C BeleCTBAMUH 1aO0PaTOPHBIM 000PYA0BaHHEM; TIPE/ICTABIIATH
pe3yIbTaThl XUMHUUECKOT0 IKCIIEPUMEHTA B (POpME 3aluCH YpaBHEHUH
COOTBETCTBYIOIIHMX PEAKIUii 1 HOPMYIUPOBATH BBIBOJIBI HA OCHOBEITUX PE3YIBTATOB;
-yMETh CAMOCTOSITENBHO ITAHUPOBATH U TIPOBOJNUTH XUMUYECKHI IKCIIEPUMEHT
(mommyueHue 1 M3y4eHHue CBOUCTB HEOPraHUIECKUX U OPTaHMIECKHUX BEIIECTB,
Ka4eCTBEHHbIE PEAKLIMHU YIJI€BOJOPOJOBPA3IMYHBIX KIIACCOB U
KHCIIOPOZCOEPKAIIMX OPraHUYECKHX BELIECTB, PELICHIE IKCTIEPHUMEHTANBHBIX 3314
10 Pacro3HAaBaHUIO HEOPTAaHMYECKHX M OPTaHUYECKHX BEILIECTB) C COOMIOACHIEM
npaBui1 0€30MaCHOr0 0OpalIeHus C BeleCTBaMH U 1ab0paTOpHEIMOOOPY0BAHHEM,
(GopMyIHpoBaThH LIEIU UCCIIEA0BAHUS, IPEAOCTABIATh B PA3IHIHON (popme
pe3ynbTaThl IKCIEPUMEHTA,aHAIM3UPOBATh U OLIEHUBATH HX JIOCTOBEPHOCTD.
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OK 07. B 00.1acTH 3K0/10rHY€CKOro BOCHUTAHNS: - c(hopMUpOBAThH HPEACTABICHUS: 0 XUMHYECKOH COCTaBJIAIOILEN
ConeticTBoBaTH - c(hOpMHPOBAHHOCTb IKOJOTUYECKOH KYJIBTYpBI, €CTECTBEHHOHAYYHOH KapTUHBI MUPA, POJIM XMMUHU B TIO3HAHUH SBJICHHI TPUPOIBI,
COXPAaHCHHUIO NOHMMAHKE BJIMSHHMSA COLMANBHO-DKOHOMUYECKUX | B (DOPMMPOBAHMM MBIIUIEHHS M KyJbTYphl JUYHOCTH, €€ (yHKUHOHAIbHOH
OKPYHRAIOWCH CPCAEL, | phoneccoB  Ha  COCTOSIHME  TPMPOJHOM M | TPAaMOTHOCTH, HEOOXONMMOMH IS PELICHHS MPAKTHUECKUX 3a4ad M JKOIOTHUECKH
Ir)l ;2’15 ;g;?ip:}ﬁiﬁo, COLMANIbHON ~ Cpelbl, OCO3HAHME TJI0OAIBHOTO 000CHOBAHHOTO OTHOILIEHHUS K CBOEMY 3[J0POBBIO M IPUPOTHOM Cpe/ie;
OB HAMCHCHII XapakTepa 3KONOrMYECKUX IpodieM; - yMeTb COOJIOaTh MPaBHIa YKOJIOTHYECKH IIeIecO00pa3HOronoBeIeHUs B ObITY
KITIMATA, - IUIAHAPOBAHME M OCYLIECTBICHHE JEUCTBMM B | TPYHOBOW JEATENBHOCTH B ILENSX COXPAHCHHS CBOETO 3I0POBbS U OKPYXKArOIIEH
IPUHIIAIIBI OKpYKAaOLEH Cpese Ha OCHOBE 3HAHUA LEIEH | NPUPOJHOM CPEJIbI;, YUUTHIBATH OMACHOCTh BO3ICHCTBUS HA KHBBIE OPraHH3MBI
OepEKITMBOrO YCTONYMBOTO Pa3BUTUSUEIIOBEUECTBA; OTpe/IeTIeHHbIX BEIIECTB, TOHMMAs CMBICI MOKa3aTeNs NpeAenbHON JA0MyCTUMOM
IIPOU3BO/ICTBA, aKTUBHOE HENPUITUE NEWCTBUH, NMPUHOCSLIMX | KOHICHTPAIUH;
3¢ dexTuBHO BPEIOKPYKAIOIICH cpefie; - YMETb IPOTHO3UPOBATh, AHATU3UPOBATH U OLIEHUBATD C MO3ULUIIAKOIOTHUECKON
HeﬁCTBOBaIBB - YMEHHE MPOTHO3MPOBATH  HEOIArONPHUATHBIC 0€30IMaCHOCTH IIOCIIEACTBHSA OBLITOBOH H NPOU3BOJICTBEHHOM JIEATEILHOCTH
“pE3BRITANHBIX IKOJIOTHIECKHE YeJIOBEKA, CBSI3AHHOM C TepepabOTKON BEMIECTB; HCIONB30BATh IIOIyYECHHbIE
CHTYyalmsx TOCIE/ICTBIS NPE/INPHHAMACMBIX ICHCTBHI, 3HAHUA 1711 NPUHATHS TPAMOTHBIX pELIeHHI MpoOIeM B CHUTYalWsX, CBS3aHHBIX C
TIPEJI0TBPALIATh HX; XHMHEI;
©  paciMpeHue  OlbITa Z[GSITCHI)HOCTHV - yMETh OCO3HABATh ONACHOCTb BO3/IEHCTBUSA HA JKMBBIE OPraHM3Mbl ONpE/IETECHHBIX
OBJIa/ICHUC HABBIKAMH y?e6H0'HCCHeHOBaTeHBCKOH’ BEIECTB, TOHNMAs CMBICI TMOKA3aTeNs MPEeAeNbHON MOMYCTUMON KOHIEHTPAILUH,
MPOCKTHOM HCOMHATLHOM ACATEALHOCTH TMOSACHATbH Ha MpUMepax CrocoObl YMEHbIIEHUS M TpPeJOTBPALleHUs] UX BPEIHOTO
BO3/ICHCTBHS Ha
OpraHu3M YeloBeKa.
TIK-12. - PacniozHaBath He0OpOKaYeCTBEHHbBIE -BNIaJIeTh CHCTEMOM XMMMUYECKUX 3HAHHMH, KOTOpas BKIOYAET: OCHOBOIMOJATAIOIIME
OCyIIECTBIATH IPOAYKTHI. MOHSATHS (IOTIONHUTENBHO K CHCTEME MOHSTHI 0a30BOr0 YpOBHS) - H30TOIIBL,
0BpaGoTky opomer, | ~DPIOMPATh. [IPHMEHATD PasTHHbIE METOAB | ocHoBHOEe M BO3GYAICHHOE COCTOSHHE AaTOMa, TMOPHIM3ALMA  ATOMHBIX

rpuoB, PHIOHL.
HepsiGHOTO BotHOTO
CHIPBS, MsICa.
JIOMAIIHEH MTHIbI,
JIMYH, KPOJIHKA.

00pabOTKN MEXaHUYECKUMH CTIOCO0AMU ChIPhS
C YUETOM €T0 TEXHOJIOTHICCKUX
0COOEHHOCTEH.

-COOI0IaTh CTAaHAAPTHBIE YCIIOBHUS Ha
pabouem mecre.

-Pa3nuyarh MUIIEBBIE OTXO/BL.

nn

opburaneir, xumuueckass cBs3b (" " um "", KpaTHBIE CBSI3U), MOJSpHAs
KOHIIEHTpalUs, CTPYKTypHas (opmyna, M30MepHs (CTPyKTypHas, reoMeTpHuecKas
(mc-TpaHC-M30MEpHs), TUIBI XUMHMYECKUX peakuudl (TOMO- U TeTepOreHHbIE,
oOpaTuMble U HeOOpaTHMbIE), pACTBOPH (MCTHHHBIC, IHUCIEPCHBIE CHUCTEMBI),
KPHUCTAJLIOTHPATHI, CTETIEHb AUCCOLUALNH, SNEKTPOIH3, KPEKUHT, PU(OPMHUHT.

- yMeTb HPOBOAUTH pPacyeThl MO0 XUMHUUYECKUM (DOpMylIaM M YypaBHEHUSIM
(maccl,

XUMHUYCCKHUX pCaKI_II/Iﬁ C HUCIIOJIb30BAHHUEM (bI’ISH‘ICCKHX BCJIMYHH

o0beMa Tra3oB, KOJIHYCCTBA




BEIECTBA), XapPAaKTEPH3YIOUIMX  BEIIECTBA C  KOJMYECTBEHHOW CTOPOHBIL:
pacueThl MO HAXOXKACHUI0 XUMHYECKOW (OpMYIbI BELIECTBA; PacueThl MacChl
(oObema, KONMMYECTBA BEIIECTBA) NPOIYKTAa PEAKIMH, €CIH OFHO M3 HCXOAHBIX
BEILECTB JIAHO B BUJE PAcTBOpA C ONPENEIECHHOW MACCOBOM H0JIEW PACTBOPEHHOIO
BELIECTBA WM AAaHO B M30bITKE (MMEET MPHMECH); pacyeThl MAacCOBOW WM
00BEMHON [ONM BBIXO/A IMPOIYKTa pPEaKLUH; pacueThl TerioBoro 3¢dekxra
peakiuii, 00beMHBIX OTHOIICHHUIT Ta30B;

IIK-2.1.
[ozrorasmmears
pabouee MecTo,
000pY/10BaHNE , CHIPBE,
HCXOJTHBIEC MATCPHAIIBI
JUTSL IPUTOTOBJICHAS
ropsuux OMof,
KyMHAPHBIX H3ENHH,
3aKyCOK
pa3Ho00pa3Horo
acCOPTHMEHTA B
COOTBETCTBUH C
MHCTPYKIUAMA
pernamMeHTaMy.

-BriOuparts Ha pabouem mecte 000pyaOBaHUE,
WHBEHTAPb, IOCYY, CBIPhE B COOTBETCTBUH C
WHCTPYKIUSMHU M CTaHJIapTaMHu.

-IPOBOJIUTH TEKYIIYIO YOOPKY MeCTa B
COOTBETCTBUH C MHCTPYKLIUSAMU U
CTaHIapTaMH.

-BBIOMPATh U IPUMEHSATH AC3UHOUIUPYIOIIHE
cpexacTna.

- yMEThb aHAM3UPOBATh XMUMHMYECKYI0 HH(OpMalUIO, MOIy4aeMyl0 U3 pa3HbIX
MICTOYHHKOB (Cpe/ICTB MaccoBOi MH(popManuu, cetb MHTepHeT 1 apyrue);

- BIIaleTh OCHOBHBIMU METOJAMU HAy4YHOTO MO3HAHMS BEIIECTB M XHUMUYECKHX
SBJICHUH (HAOMI0ICHNE, I3MEPEHHUE, IKCTIEPUMEHT, MOJICIIUPOBAHHE);

- YMETh IIAHUPOBATh U BBINOJHATH XUMHYECKUH AKCIEPUMEHT (IpEBpAIICHUS
OpraHMYeCKHUX BEIECTB IIPU HArpeBaHHUH, MOIyYEHHE ITHICHA M M3yYEeHHE €ro
CBOMCTB, KAuECTBEHHBIC PEAKLMM HA aIbJETH/BI, KpPaxMmal, YKCYCHYI KHCIOTY;
JeHatypauus O€JKOB HpPHM HAarpeBaHUHW, LBETHbIC pEeaKUUU OENKOB; MPOBOIUTH
peakiuy HMOHHOrO oOMEHa, ONpPENENSATh Cpedy BOAHBIX PAcTBOPOB, KayeCTBEHHbIE
peakuuu Ha cyiab(ar-, KapOOHAT- ¥ XJIOPHI-

AHMOHbI, HA KATHOH aMMOHHS; PeliaTh 3KCIEPUMEHTANbHBIE 3a1a4K [0 TEMaM
"Metamusl" 1 "Hemertamisl") B COOTBETCTBUM C MPaBUIAMK TEXHUKU 0€30MacHOCTH
npy 00palleHnH ¢ BelecTBAMHUH JIAOOPaTOPHBIM 000PYA0BaHHEM; IPEICTABIATH
pe3yJIbTaThl XUMHYECKOT 0 SKCIIEpUMEHTa B ()OpMe 3aluCH YpaBHEHUM
COOTBETCTBYIOIIHUX PeaKuii 1 GOPMYIHPOBATH BBIBOJIbI HA OCHOBEATHX PE3YJIbTATOB;
- -yMeTh CaMOCTOSITENHHO IJIAHUPOBATH M MPOBOJUTH XMMUYECKUH 3KCTEPUMEHT

(momyueHHe ¥ W3yYeHHE CBOICTB HEOPraHWYECKHMX W OPraHMYECKUX BEIIECTB,
Ka4eCTBEHHbIE  PEaKIUHM  YIIEBOAOPOAOB  PAa3iIMYHBIX  KJIACCOB |
KHCIIOPOJICOCPIKAIIMX OPTAHMIESCKHX BEMIECTB, PEIICHHIE IKCIIEPAMEHTANBHBIX 33124
10 PACTO3HABAHMIO HEOPTaHMYECKHX W OPTaHMYECKHMX BEIIECTB) C COOIIOICHHEM
npaBm1 0€30MaCHOT0 0OpAIIEHHUS C BEIECTBAMH H JaO0PaTOPHBIMOOOPY/TOBAaHHEM,
(GopMynHpoBaTh II€NM MCCIEAOBAHMS, MPEAOCTABIATh B pPasIUyHON (hopme
PC3YJIbTATHI SKCIICPUMCHTA,aHATTM3UPOBATH W OLICHUBATL UX TOCTOBCPHOCTD.




IK-2.6.
Ocy1ecTBsTh
TIPUTOTOBIICHHE ,
TBOPYECKOE
ohopmIIeHHE 1
TIOTOTOBKY K
peau3aIiy Topsunx
0111071, KyJTMHAPHBIX
3IEITHI, 3aKYCOK

-oI0MPaTh M OLIEHUBATH KAYECTBO OCHOBHBIX
MIPOJYKTOB.

- OpraHU30BHIBaTh 0O(hOpMIIEHHE B TIpOLIECCE
IIPUTOTOBJICHUS KYJIMHAPHBIX U3JENUil, TBOPOIa,
CBIpa, MYKH.

-yMeTh BBIABIATH XapakTEepHble MPU3HAKA U B3aUMOCBS3b H3yYEHHbIX
MOHATHH, NPUMEHATh COOTBETCTBYIOIIME MOHSTHSA MPHU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKHX U OPraHMYECKHX BELIECTB M MX NPEBPALICHUI; BBIABIATH
B3aUMOCBSA3b XUMHUUYECKHX 3HAHUM C MOHATUSMH U TMPEACTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEAMETOB,;

- -yMeTh CaMOCTOATENbHO [IAHUPOBATh U TIPOBOIUTH XUMHUECKHI SKCIIEPUMEHT C
coOMIoIeHNeM PaBuIl OE30MacCHOTO OOpaIleHus ¢ BEIECTBAMU U J1aOOPaTOPHBIM
obopyznoBaHueM, (GOpMyIHPOBAaTh LENH HCCIEAOBAHUS, TPEIOCTABIATh B

Pa3HOOOPA3HOro pasIM4HON (opMe pe3yNbTaThl AKCIEPHMEHTA, aHANM3UPOBATH U OLECHMBATh HX

aCCOPTUMEHTA JI0CTOBEPHOCTB;

IIK-2.7. -[00MPAaTh U OLICHUBATH KAYECTBO OCHOBHBIX - copmupoBaTh TPe/ICTABICHHUS: 0 XUMHUYECKOM COCTaBJIAIOILEN

OcymectsiaTh HPOIYKTOB. €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XMMHUH B IIO3HAHWUY SIBIICHUN IPUPOLE,
- OPTaHNU30BbIBATH OPOPMJIICHUEC B IIPOLICCCE o

TIPATOTOBJICHHE, p bop pon B (DOPMHUPOBAaHMM MBIIUICHAS ¥ KYJIBTYpbl JIUYHOCTH, €€ (YHKIMOHATHHOM

TBOPUECKOE IIPUTOTOBJIEHUS KYJIUHAPHBIX U3IEIIH. 5 .

ohopmIeHHe 1 - OpraHu30BBIBATh O(YOPMIICHHE B TIPOIIECCE IPaMOTHOCTH, HEOOXOAMMOMN [UIS PELICHUS NPAKTUYECKUX 33/1a4 U IKOJOTHYECKH

MOJTOTOBKY K MIPUTOTOBJICHUSA pI:I6BI, HepLI6HOl"O BOJHOTI'O ChIPbA. 060CHOBaHHOF0 OTHOIICHHUA K CBOEMY 3J0POBLIO U TIPUPOTHOU CPELC,

pean3aIyi TopsIYnxX
0111011, KYJIMHAPHBIX
M3JIENHA, 3aKYCOK U3
pBIOBI, HEPBHIOHOTO
BOJIHOT'O ChIpbS

-BBIOMPATH TPUTIPABHI U CIIEIUH

- BIIAJETh CUCTEMOW 3HAHMH O METOJAX HAYYHOTO MO3HAHMSA SABJICHUH MIPUPOJIBI,
HCIIOJIb3yEMBIX B €CTECTBEHHBIX HAyKaX UYMEHUAMH NPUMEHATb 3TH 3HAHUSA IIPU
SKCIIEPHMMEHTAIbHOM HCCIEI0BAHUM BEIIECTB M Ul OOBACHEHHMS XUMHYECKHX
ABJICHUH, IMEIOIUX MECTO B IIPUPOJIE NMPAKTUUECKON IEATEIBHOCTH

YelI0BEKa M B IOBCEIHCBHOM JKU3HH,

IIK-3.1.
[ToxrorasiauBath
pabouee MecTo,
000py10BaH¥E, CHIPHE,
FICXOJIHBIE MaTePHAIBI
JUTS TIPUTOTOBJICHHUS
XOJIOIHEIX OO,
KYJTHHAPHBIX H3JIEIHHA,
3aKyCOK B
COOTBETCTBHH C
MHCTPYKIUAMA 1
perJaMeHTaMH.

-BbIOMpaTh Ha paboyeM MeCTe HHBEHTaph, OCY/y B
COOTBETCTBUU C MHCTPYKLUAMHU U PETIaMEHTaMHU.
- IPOBO/IUTH TEKYILMI KOHTPOIb 32 CBIPBEM.

-yMeTh TUIAHUPOBATH M BBIMONHATh XUMUYECKUH AKCTIEPUMEHT (MpEeBpAIICHUS
OPraHMYECKHUX BEUIECTB MPU HATPEBAHUH, MOTyYEHUE ITUIICHA M U3yYEHUE €ro
CBOMCTB, KAueCTBEHHBIC PEAKIMU Ha AaNbJETH/Ibl, KPaxMmal, YKCYCHYIO KHCIOTY;
JeHaTypanysi OENMKOB TPU HArPEBAHHMM, IBETHBIE DPEAKIMH OENKOB; TPOBOIUTH
peakmud HOHHOTO OOMEHA, OMpPENENATh CPedy BOAHBIX PACTBOPOB, KayeCTBEHHBIC
peakiuu Ha cyabQar-, KapOOHAT- ¥ XIOPHI-

- QHMOHBI, HA KATHOH aMMOHHS; pElaTh OSKCIEPUMEHTAIbHBIE 3aaud M0 TeMaMm
"Hemertambl") B COOTBETCTBMHM C  NpaBHIAMH
0e30macHOCTH TIpH OOpAIIEHHH ¢ BEMIECTBAMH M JTAOOPATOPHBIM 000PYIOBAHKUEM;
NPEeICTaBNIATh Pe3yNbTaThl XUMHUYECKOIO SKCIEpUMEHTa B (opMe 3ammcu

"Metamuel" U TEXHUKH

ypaBHEHHH COOTBETCTBYIONIMX PeaKLyii U GOpMYIHPOBATH BHIBOJBI.




[K-4.1.
[ToxrorasmnuBath
pabouee MecTo,
000pyI0BaHNE, ChIPbE,
HCXO/THBIC MATEPHAITBI
JUTS TIPUTOTOBJICHHUS
XOJOJIHBIX H TOPSTYAX
cIagKux OJIrof,
JIECEPTOB, HATIUTKOB B
COOTBETCTBHH C
MHCTPYKIUAMH 1

- BEIOMpaTh Ha pabodeM MecTe MHBEHTAPh, TOCYAY
B COOTBETCTBHU C HHCTPYKIUAMH U PETTIAMEHTAMH.
- IPOBOAMTH TEKYLIHI KOHTPOJIb 32 CHIPbEM.

- YMCTb KJ'IaCCI/Iq)I/IHI/IpOBaTI; HCOPraHM4YCeCKME M OpPraHM4YE€CKUEC BCIIECTBA U
XUMHUYECKUE PCAKIUU, CAMOCTOATCIBHO BI)I6I/IpaTI> OCHOBAaHUA U KPUTEPHUU OJIA
KJIaCCH(i)HKaL[HI/I H3Yy4aCMbIX XHUMHYCCKHX 06T>€KTOB; XapaKTCPU30BaATL COCTAB U
Ba)KHEHIIIME CBOMCTBA BCIICCTB, INPHUHAJICKAIIUX K OINPCACICHHBIM KiIacCaM U

TpynmamM COeJUHEHHH (TPOCThIe BEIIECTBA, OKCHABIL, THIPOKCHIBI, COJIH;
YIJ€BOJOPOIbL, TPOCThIE OS(UPHL, CIOUPTHL, (EHOJBI, albACTHABI, KETOHBI,
KapOOHOBBIC ~ KHCIOTBI,  CIOXHBIE  S(UPBL,  KUPBL,  YIJIEBOIbl, AMHHBI,

AMHUHOKHUCIIOTEI, 66JIKI/I); NPUMCHATH 3HAHUA O COCTAaBC U CBOMCTBAxX BCIICCTB IJId

SKCIIEPUMEHTANIbHOW [POBEPKM THUIOTE3 OTHOCUTEIBHO  3aKOHOMEPHOCTEH

MMPOTCKAHUA XHMHYCCKHX peaKHI/Iﬁ W IIPOrHO3UPOBAHUS BO3MOXKHOCTEH HX

periiaMCHTaMU. OCYIIECTBIICHHUS,

TIK-5.1. - BBIOMpATh Ha paOdYeM MECTe HHBEHTAPb, IIOCYAY | -yMETh COOJIFOJATh MPAaBUia SKONOTHYECKH LEIECO00PA3HOro OBECHHS B OBITY M
[ToarorasuBats B COOTBETCTBUH C MHCTPYKIMAMH U PETTIAMCHTAMH. TPYAOBOM JEATENBHOCTH B LENSAX COXPAHEHUS CBOETO 3I0POBbS M OKpYKarowIeH
pabouee mecTo - NPOBOZITS TEKYLLIHI KOHTPOT 3 060PY 10BAHHEM 1 MPUPOJIHOM CPEJIBI; YUUTHIBATH OMACHOCTb BO3JEHCTBHS HA JKMBBIE OPTaHH3MbI
KOHITEPA, HHBCHTApeM OMNpEJIEIEHHBIX BEIIECTB, MOHUMAsA CMBICI MOKA3aTels MPEAEIbHOM T0MyCTUMOM
000py10BaH¥E,

MHBEHTApPb, HCXOIHbIE
MaTepuaisl K pabote B
COOTBETCTBHH C
MHCTPYKIMAMH 1
periaMeHTaMu.

KOHIIEHTPAlWH.




1. Crpykrypa u cojepxkanue 001eo0pa3oBaTebHOl UCHUILVIHHBI «XUMHAS

1.2.00beM TUCHUIUTHHBI H BHBI Y4eOHOH PadoTbI

Buy yae6HO# paboThI

O0BbeM B yacax

O6beM 00pa3oBaTeNbHOIN MPOrpaMMbl TUCHUTUIMHBI 72

B 1.4

OcHOBHOE cofiep:KkaHue 64

B 1.4

Teopernueckoe 00ydeHHE 30

IIpakTuueckue 3aHATHS 24

JlaGopaTopHbIe 3aHATHUS 10

IIpodeccuonanbHO-0pHEHTHPOBAHHOE COlePKaAHMeE (COMepKRAHIEe 6

TIPHKJIATHOTO MOJYJIs1)

B T.4.:

Teopernueckoe obydyeHue 2

IIpakTrueckue 3aHATHs 4
[Tpomexxyrounas arrecramnus — nuddepeHIIMpOBaHHbBIN 3a4eT B 1 cemecTpe 2

9K3aMEH — BO 2 CEeMeCTpe 6




2.2. TemaTu4eCKHH IJIAH M COACPKAHUE U CHUTIHHBI

HaumenoBanue Conep:xanue yue0HOro marepuaJia (0cHoBHoe U Mpo¢ecCHOHATbHO-OPHMEHTHPOBAHHOE), Oonem Popmupyembie
. 4acoB KOMITETeHIIM U
pasiejioB U TEM JadopaTopHbie U NPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOYJIb
1 2 3 4

OcHoBHOE coaep:xaHue 64
Pazgea 1. OcHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1

OcHOBHOE coJiepKaHue 4 OK 01
CrtpoeHue aToMOB
XUMUYECKUX
e Teopernueckoe o0yuenune 2
npupona CoBpeMeHHas Mozienb CTpOeHMsI aToMa. CUMBOJIMYECKHM SI3bIK XUMUU. XUMHUYECKUN DJIEMEHT.
XUMUYECKOU CBSI3H [ DyieKTpoHHAs

XMMHUYECKON KOoH(pHUTrypanus aroMa. Kinaccudukamuss XUMUYECKUX 37eMeHTOB ($, p-, 9-31eMeHTHI). 2

BanenTnsle a51ekTpoHbl. BasieHTHOCTh. DIeKTpOHHAs IPUPOIa XUMUYECKOU CBSI3U.

DNEeKTPOOTPULIATENbHOCTh. BUIbI XMMHUYECKON CBSI3U (KOBaJIEHTHAs!, MOHHAs, METaJUTMYeCKasl,

BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa30BaHUsI

IIpakTHYecKkHe 3aHATHA

2

Pemrenune 3a1annii Ha UCIIOJIBb30BaHUE XUMUUYECKONW CUMBOJIMKY U HA3BAHUM COEIUHEHUN 110

HOMEHKJIAType MEXIYHAPOIHOIO COI03a TEOPETUUECKON U MTPUKIIATHON XUMUU U TPUBHAIIBHBIX

Ha3BaHMM JJI COCTABICHUSI XUMHUECKUX (OPMYJI IBYXaTOMHBIX CO€IMHEHUH (OKCUI0B, CYIb(HIOB,

TUAPUAOB U T.I1.) U APYTUX HEOPTaHUYECKUX COCIUHEHHUH OT/IEIbHBIX KJIACCOB.

IIpakTrueckue 3aaHus Ha YCTAaHOBJICHHUE CBSI3U MEXY CTPOCHUEM aTOMOB XUMHUUYECKUX JIEMEHTOB U 2

MIEPUOIUYECKUM U3MEHEHHEM CBOKMCTB XUMUYECKUX 3JIEMEHTOB U MX COCIMHEHHUI B COOTBETCTBUU C

nojoxxeHueM [leproauyeckoit CUCTEMBI.
Tewma 1.2 . OcHoOBHOe coepKaHue
[lepuonnueckuii 2 OK 01
3aKOH ¥ Ta0numa OK 02
J.1. Mennencesa IIpakTuyeckue 3aHATHSA

2

1/




[Tepnoanueckas cucrema xumuueckux snemMentoB JI.M. Menneneesa. @usnueckuit cMbicn [leproandeckoro 3akoHa
JL.W. MenzeneeBa. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMUYECKUX SIEMEHTOB, 00pa3yeMbIX UMHU TIPOCTHIX
CIIOKHBIX BEIIECTB B COOTBETCTBHH C TOJIOKEHUEM XHMUYECKOro deMeHTa B [lepronueckoii cucteme.
MupoBoz3penyeckoe u HayuHoe 3HaueHue [lepuomuueckoro 3akona JI.M. Menneneesa. [Ipornosst I.1.
MenpeneeBa. OTKpBITHE HOBBIX XUMUYECKHX 3JIEMEHTOB.

Pemenue mpakTUKO-OPHMEHTHPOBAHHBIX TEOPETHUECKUX 3a[aHHi HA XapaKTEpU3aLHMI0 XUMHUYECKHX HJIEMEHTOB
«Merauueckue / HEMETAILTHYECKHE CBOMCTBA, IEKTPOOTPUIIATEIBHOCTh U CPOJACTBO K SMEKTPOHY XUMHYECKHX
3JIEMEHTOB B COOTBETCTBHE C UX 3JIEKTPOHHBIM CTPOCHUEM U TOJNOKEHUEM B MEPHOIUYECKOUCHCTEME XUMUYECKHUX
anemeHToB JI.1. MenpeneeBay.

Paznen 2. Xumn4yeckue peakmun

10

Tema 2.1Turmst
XUMUYECKUX
peaxiuii

OcHoBHOE€ CoACpKaAHUEC

Teopernueckoe o0yuenune

Knaccudukanms u THIIBI XUMUYECKUX PEAKIUH C yIaCTHEM HeOpraHuuecKuX BemiecTB. CocTaBieHne
YpaBHEHUN peaKkluii COeTMHEHHUS, PA3JIOKECHHUS, 3aMEIICHHS, 0OMEHa, B T.4. PEaKIIHil TOPEHHUS ,
OKHCJICHUS -BOCCTAHOBJICHUS.

VYpaBHEHUs OKUCIIEHUA-BOCCTaHOBIEHUS. CTeneHb oKuciaeHus1. OKUCIUTENb U BOCCTAHOBUTENb. 2
CocraBneHre U ypaBHUBaHUE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIMI METOAOM 3JE€KTPOHHOTO
Oananca. OKHCITUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIMK B TIPUPO/IE, TPOU3BOCTBEHHBIX MpOIIeccax U
KU3HEJEATEIIbHOCTH OPraHu3MOB

IIpakTHYecKkHe 3aHATHA

KonunuecTBeHnHble OTHOIIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHBI B XUMUU U PACUETHI O
YPaBHEHUAM XMMUYECKUX peakiuii. MoJib Kak eIMHUIIa KOJIMYeCTBa BelecTBa. MosspHas macca.
3aKOHBI COXPAHEHUS MACChl U DJHEPTUU. 3aKOH ABOTaapo. MomspHbIil 00beM ra3oB. OTHOCUTENbHAS

IUIOTHOCTH 2 ra30B. PacueTs! 1Mo YpPaBHCHUAM XHUMUUYCCKHUX peaKum?I C UCITIOJIb30BaHUEM MACCHI, obneMa

(HOpMasbHBIE YCIOBUS) Ta30B, KOJIMUECTBA BEILIECTBA

OK 01

Tema 2.2.

OcHOBHOe coepKaHue

OK 01
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DNEKTPONUTHYECKAS Teopernueckoe obyenue OK 04
JACCOLHAaIMs 1 2
VIOHHBII 00MEH . .
Teopust sneKTponUTHYECKON Aucconmalyy. Peakiun uonHoro odmena. CocTaBleHHE PeaKiii HOHHOTO OOMeHa
IIyTEM COCTaBIICHHS UX MONHBIX ¥ COKPALLCHHBIX HOHHBIX YPABHEHUH.
o 2
KucnorHo-noHHbIE ypaBHEHHS. 3a/laHus HA COCTABJICHUE MOHHBIX YPABHEHUIA.
JlabopaTopHble 3aHATHS
2
JlaGopatopnast padoTa « TUTIBl XUMUUECKUX PEAKIIHID».
HccnenoBanune THIOB M MPU3HAKOB XMMHUYECKHX peakiuii. [IpoBesieHue peakimii HOHHOro 0OMeHa, Ompe/ieNieHue
Cpelbl pacTBOPOB, 3a/JaHKs HA COCTABJICHUE NOHHBIX PEaKIMM. 2
Konrpoxias Crpoenue BemecTsa eCKHe peak
TpoOeHHe B TBA M XHMHYECKH Hu.
pabora 1 P n peaxi 2
Paznea 3 Crpoenne u CBOJiCTBA HEOPTAHHYECKHX BelIeCTB 16
Tema 3.1. OcHoBHOE coaep:kaHue OK-01
Knaccudpuxarms, 4 OK-02
HOMCHKJIATypa 1 Teopuruueckoe o0y4yeHue
CTpOECHHUE 2
HEOPTraHUYECKUX }
BEIECTB [Ipenmer Heopranuyeckoit Xxumun. B3anmocBsi3b Heoprauuyeckux BerecTs. Kiaccupukaims HeopraHnIeckux
BewecTs. [IpocTsie 1 cnoxHble BemecTBa. OCHOBHBIE KIIACCH CIOKHBIX BEIIECTB (OKCHbI, TMAPOKCUIBI, KUCIOTHI,
com). Homenkmatypa ¥ Ha3BaHHME HEOPTaHWYECKHMX BELIECTB MCXOAA M3 X XMMHYECKOH (hopMyIibl Wiiu
COCTaBIIEHHE XUMUYECKOH (GOpMyIbl UCXOAA U3 HAa3BaHUS BEIIECTBA MO MEXTYHAPOJHON WM TPUBHAIBHOM 2
HOMEHKJIAType.
MesxmonexynspHble B3auMozelcTBus. Kpucramioruapatsl. ArperaTHele COCTOSHUA BewlecTBa. Kpucrammuueckue
1 amMop(HbIe BemecTBa. TUIBI KPHCTATHYECKUX PELIETOK (aATOMHAsA, MONEKY/IApHAs, HOHHAs, METAILTHYECKas).
3aBUCHMOCTb (PM3MYECKUX CBOICTB BELIECTBA OT THNA KPUCTAITMUECKO pemeTku. [IpuunHbl MHOrooOpasus
BEIIECTB.
IIpakTH4eckne 3aHATUA
2
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Homenknatypa HEOpraHMYECKUX BEIIECTB: HA3BAHUE BEIIECTBA UCXOIS U3 X XUMUIECKOU (hOPMYITBI
WA COCTABIICHUE XUMUYECKOH (POPMYITBI ICXOIs1 M3 HA3BaHUS BELIECTBA 110 MEXTYHAPOIHON
(MIOITAK) mnu TpuBHaILHON HOMEHKIIATYPE.

Penrenune nmpakTHYeCKHX 3a/1aHuUil 10 KIaccU(UKAIMKM, HOMEHKIIATYPE U XUMHUECKUM (hopmyam
HEOPTraHMYECKUX BEIICCTB Pa3IMYHbIX KJIACcCOB (YrapHbIi ra3, yrJIeKUCIIbIN ra3, aMMHaK, TaiieHas
W3BECTh, HETAIICHAS U3BECTh, IMTHEBAS COJIA U IPYTHX): HA3bIBATh U COCTABIATH (DOPMYJIBI
XUMHAYECKHX BEIECTB, OMPEICIISATh IPHHAUICKHOCTD K KJIacCy.

HcTouHnKHM XUMUYECKO# nHpOpMaIuu (CpeacTB MaccoBoi nHMopMaIyu, ceth IHTEpHET U IpyTue).
[Touck nHOpMAaIUK 110 HA3BAHHIM, HICHTH()HUKATOpaM, CTPYKTYPHBIM (opMysiam

Tema 3.2. dusuko-
XHMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BEILIECTB

OcHoBHOE CoaecpiKkaHue

Teopernueckoe o0yueHue

MerTansl. O6H_II/IG Q)HSHQCCKI/IG 1 XHUMHYECKHe cBolcTBa MeTauioB. CriocoObl MOJIYUCHMU. 3HadyeHue
MCTAJIJIOB 1 HEMCTAJJIOB B IIPUPOJAC U KU3HCACATCIIbHOCTH YCIIOBCKA 1 OPTaHU3MOB. KOppOSI/IH
MCTAJUJIOB: BUAbI KOPPO3HH, CITOCOOBI 3alUThI METAJIJIOB OT KOPPO3HHU

Hemerannsl. O6mmue Gpusnueckue 1 XUMHUECKUE CBOMCTBAa HEMETAJUIOB. TUIIMYHBIE CBOICTBA
HemeTaiioB 4- 7 rpyni. Kinaccudukanus 1 HOMEHKIIaTypa coeIMHEeHNH HeMeTaioB. KpyroBopoTsl
OMOreHHBIX AJIEMEHTOB B IPUPOJE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX BEILECTB (OKCUA0B, THIPOKCUIIOB,
KHCIIOT, COJIeH U /ip.). 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEIMHEHMH, BBICHINX OKCHJIOB ¥ TUIPOKCUOB

IpakTnyeckune 3aHATUSA

CocraBiienne ypaBHeHI/Iﬁ XUMHNYECKUX peaKI_[I/Iﬁ C YU4aCTUEM ITPOCTHIX U CIIOKHBIX HCOPTraHUYCCKUX
BEIIECTB: METAJJIOB U HEMETAJIIOB; OKCHI0B METAJIJIOB, HEMETAJUIOB M aM(DOTEPHBIX AJIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBaHUH U aM(OTEPHBIX THAPOKCUIOB; HEOPraHUUECKUX COJIEH,
XapaKTepU3YIOIIUX UX CBOMCTBA.

Pemennie mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/laHUI Ha CBOMCTBA, COCTAB, MOJIyYCHHUE U
0e30macHOe UCTIOIH30BAHNE BAKHEHIITNX HEOPTraHUYECKHUX BEIIECTB B OBITY M MPAKTHYECKON
NIeSITENIbHOCTH YeJIOBeKa

OK-01
OK-02
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OcHoBHoOe coep:xaHue OK o1

Tema 3.3 2 OK 02
I:::;ii%ﬁiiﬁﬁ: JIaGopaTopHbIe 3aHATHS , OK 04
BEIIIECTB

JlaboparopHas pabota «neHTrudukanms HeOPraHNYECKUX BELIECTB.

Peurenne sxcriepuMeHTaNbHBIX 33/1a4 10 XMMUYECKUM CBOMCTBAM METAJNIOB U HEMETAILIOB, 110

PacIo3HaBaHUIO U MOJYYEHHUIO COEIMHEHUN METAVIOB U HEMETAILIOB.

Wnentuduxaims HEOpraHMIeCKUX BEIIECTB C UCIIOJIb30BaHUEM MX (PU3UKO-XUMUYECKUX CBOICTB, 2

XapaKTepHBIX KaueCTBEHHBIX peakiuii. KadecTBeHHbIE peakliuu Ha Cynab(har-, KapOoHaT- U XJIOpU/I-

AQHUOHBI, HA KATUOH AMMOHHUSI.
Kounrpoabnas .
pabora 2 CBoiicTBa HEOPraHMYeCKHX BellecTB. 2
Paznen 4 Crtpoenne U CBOWCTBA OPraHHYeCKHX BelIeCTB ”
Tema 4.1. OcHoBHOE cofepxaHue OK-01
Knaccudpuxarms, 4
CTPOCHHUE H Teoperuueckoe o0yuenue
HOMEHKJIATypa 2
OPraHMHCeCKuX [TosiBneHue u pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [IpeaMer oprannyeckoit xumuu. Mecto u
BemiecTs OpraHWYECKUX — 3HAYEHHE OPraHUYECKOW XMMHUU B CUCTEME €CTECTBEHHBIX HayK.

BeIIECTB XMMHYECKOE CTPOCHUE KaK TOPSIOK COSTMHEHHS aTOMOB B MOJIEKYJI€ COTJIAaCHO UX

BaJIEGHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUECKOTO CTPOEHUSI OPTaHUYECKUX COSTMHEHUIN

A.M. BytnepoBa. YriepoaHsblil CKeJIET OPraHudeCKO MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT

XUMHUYECKOTO CTPOCHUS MOJIEKYI. 2

N3omepns u n3omepsl.

[TonsTre o pyHkHOHANBHOHN Tpyme. Paaukan. [IpuHmne! knaccudukanuu opraHUIecKux

COEMHEHHIA.

MexayHapoaHas HOMEHKJIATypa U IPUHITUITEI HOMEHKJIATYPhl OpraHudecKux coeauHeHui. [lonstue

00 a30TcoaepKaIUX COSTUHEHMIX, OMOTOTMUECKH aKTUBHBIX BellecTBaxX (YrIeBoax, KUpax, OenKax

Y JIp.), BEICOKOMOJIEKYJISIPHBIX COCTMHEHUSIX (MOHOMED, TTOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckue 3aHATHA 5
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Homenknarypa opraHMuecKux COeMHEHUH OT/IEIbHBIX KJI1ACCOB (HACBIILIEHHbIE, HEHACBIIICHHBIE U
apOMAaTUYECKHE YIIIEBOIOPO/Ibl, CIUPTHI, (PEHOIBI, alIbJETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JP.)
CocraBieHre OTHBIX U COKPALICHHBIX CTPYKTYPHBIX ()OPMYJI OPraHUYECKHUX BEIIECTB OTIEIbHBIX
KJIaCCOB, UCIOJIb3Ysl UX HA3BaHUS M0 CUCTEMAaTUYECKON M TPUBHAIbHON HOMEHKIIAType (3TUJIEH,
alleTUJICH, TIIMLEPHH, (GeHo, GopMabAeTl, YKCyCHas! KUCIIOTa, IIIHLIKH). PacueTs! mpocreiien
(opMyIIbl OPraHMYECKOW MOJIEKYJIbl, HCXO/IS U3 3JIEMEHTHOI0 cocTaBa (B %)

Tema 4.2. CoiicTsa
OPraHUYECKHX
COEIMHEHNN

OcHoBHoOe coep:xaHue

12

Teopernueckoe od0yueHue

- OU3HKO-XMMHYECKHAE CBOMCTBA OPraHUYECKUX COCTUHEHHM OTACIBHBIX KIIACCOB KIaCCH(PUKAIIUU U
HOMEHKJIATYPBI BHYTPH KJIACCa; TOMOJIOTHYECKUH psil U o01ast hopmyria; n3oMepusi; Pu3nuecKue
CBOMCTBA; XUMUYICCKUE CBOWCTBA; CIIOCOOBI TIOyUSHUS ):

OK-01
OK-02
OK-04
[1K-2.1
[1K-3.1
[1K-4.1
[IK-5.1

- IIpeJiesIbHBIE YIIIeBO10pobl (asikanbl U nuknoankansl). ['openne merana Kak oguH U3 OCHOBHBIX
MCTOYHUKOB TEIJIa B IPOMBILUIEHHOCTH U ObITY. CBOWCTBA MPUPOJIHBIX YIIIEBOJOPOI0B, HAX0XKJIEHUE
B IIPUPOJIE ¥ IPUMEHEHHUE ATIKAHOB;

- HeTpeiebHbIe (AJIKEHbI, AIKUHBI U aJIKaHUeHbl) U apOMaTU4YECKHe YIIIeBOAOPObl. ['openne
alleTWJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU AJIS1 CBAPKU M PE3KH METAIIOB

- KHCIIOPO/ICOAepKAIe COSTUHEHHS (CITUPTHI U (PEHOITBI, KApOOHOBBIE KUCIOTHI U A(UPHI, aTTbIACTUIbI
Y KETOHBI, JKUPBI, YTIeBObI). [IpakTHueckoe mpuMeHeHne STUICHTIUKOJIS, TIUleprHa, peHoa.
[Tpumenenue hopmanbaeruaa, aleTalbIeTuaa, YKCYCHON KUCIOTH. Mblla KaK COJH BBICIINX
KapOOHOBBIX KUCIIOT. MOoIIHMe CBOKWCTBA MbLja

- a30TCO/IepIKaIIne COSAMHEHUS (aMIUHBI I aMUHOKHCIIOTHI, OeJIKH). BRICOKOMOIIEKYIIsIpHEIE
COEMHEHUS (CHHTeTHYeCKHEe U OMOJIOrMYECKU-aKTUBHbIE). MOHOMEp, MOIUMED, CTPYKTYPHOE 3BEHO.
[Tonmumepu3anus 3THIeHa Kak OCHOBHOE HAIIPABJIICHUE €r0 HCIOIb30BaHHS.

['eneTnueckas cBA3b MEX/Y KJIaCCAMU OPTaHUYECKUX COeIMHEHUN a30TCOJIepKaIlue COeTMHEHUS
(aMHUHBI M1 aMUHOKHUCIIOTBI, OEJIKH).

BricokoMoeKyssipHbIe COeAMHEHUS (CHHTETUYECKHE U OMOJIOrMYeCKU-aKTUBHEIE). MoHOMeED,
HOJIMMED, CTPYKTypHOE 3BeHO. [lommmMepu3anus sTuaeHa Kak OCHOBHOE HAlpaBJICHNE €ro
UCTIOJIb30BaHUSI.

["'eHeTHUeCKast CBSA3b MEXY KJacCaMH OPTaHWYECKUX COCAMHEHHUN
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HpaRTn'{ecmle 3aHATHUSA

CBolicTBa OpPraHNYECKUX COETMHEHUN OTAENIbHBIX KJIACCOB (TPUBHAIbHAS U MEKIYHAPOIHAS
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOIYUYEHMs): NTpeaeabHble (ayikaHbl Y [UKI0aIKaHbl),
Hernpe/ieabHbIe (AJIKEHbI, AIKMHbI U QJIKaJUEHbI) U ApOMaTHUECKUE YIIEBOJOPObI, CIIUPTHI U (HEHOJIBI,
KapOOHOBBIEC KUCIIOTHI M 3(UPHI, AIbIETUIBI K KETOHbBI, AMUHBI 1 aMUHOKHCIIOTHI, 4
BBICOKOMOJIEKYJIIPHBIE COEIMHEHMsI. 3aJaHHsI HA COCTABICHUE YPABHEHUN XUMHUUECKUX PEAKLIUH C
y4acTUEM OPTaHUYECKUX BEILIECTB HA OCHOBAHUM UX COCTABa U CTPOCHMUS

CocraBieHue cxeM peakiui (B TOM 4KCII€ 10 NPEIJI0KEHHBIM 1IETI0YKaM IIPEeBpaIleHU),
XapaKTepU3YIOIUX XUMUUYECKHE CBOMCTBA OPraHUUECKUX COCTUHEHNH OT/AEIbHBIX KJIACCOB, CIIOCOObI
UX MOJIy4YEHHUs U Ha3BaHUE OPraHUYECKUX COeAMHEHUN 10 TpuBransHou NJIM MexyHapogHoin
CUCTEMATUYECKON HOMEHKJIIATYpE. 2
Pemenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 33/IaHUN Ha CBOWCTBA OPTaHUYECKUX
COEJIMHEHUH OTAEJIBbHBIX KJIACCOB

Tema 4.3. OcHoBHOE coJep:kaHue OK-01
WNnentuduxarms 6 OK-02
OpraHM9ECKHX Teopernyeckoe o0ydeHune OK-04
BEILIECTB, UX 4 [K-2.1
3HAYEHUE U IIK- 2.7

buooprannueckue coequnenus. [Ipumenenue u 6uonorudeckas poib yrieBogoB. OKUcIeHne .
IIPUMEHEHHE B
6p . YTJIEBOJOB - UCTOYHUK SHEPIHHU KHUBBIX OpraHu3MoB. O01acT NPUMEHEHNSI aMUHOKHUCIIOT. IK-3.1
BITOBOH U
. | IlpeBpamienus OenxoB nuiy B opranusme. buonornueckue pynknuu 6enkoB. buonornueckue 2 [IK-4.1
IIPOU3BOJCTBEHHON . .
p A ¢byHKIUY XUpOB. Posib opraHndeckoil XMMHUU B pelIeHUH MpodiieM MUIeBoi 6e301acHOCTH [IK-5.1
JEeSTeIbHOCTH
9CI0BCKa Posib oprannyeckoit XuMuu B pelieHuH Mpo0JIeM SHepreTu4eckoil 6e30MacHOCTH, B pa3BUTUH

MEAMIIMHBI, YEIOBEKA CO3JaHUN HOBBIX MaTEpUajiOB, HOBBIX MICTOYHUKOB dHEPIUuM (aJIbTEPHATUBHBIC
HCTOYHUKHU YHEPTHH).

OnacHOCTh BO3JEICTBHS HA AKUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIBHBIX KJIaCCOB 2
(YyrineBomopobl, CIUPTHL, (DEHOJIBI, XJIOPOPraHuYeCKHe MPOU3BOIHBIE, albJAECTHABI U JIp.), CMBICI
NIOKa3aTelsl IPEAEIbHO- JOYCTUMON KOHIIEHTPAIUH

JlabGopaTropHble 3aHATHSA
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JlaboparopHas pabota: “UneHTHUKAIMS OPTAHUYECKUX COSAMHEHUN OTJEIBHBIX KIIACCOB™
Wnentudukaiys opraHuIecKuX COSANHCHUHN OTICIbHBIX KIIACCOB (Ha MPUMEPE ajlbJICTHIOB,
Kpaxmalia, YKCYCHOU KHCIIOTHI, OCJIKOB H T.II.) C UCTIOJIh30BAHUEM HX (PU3UKO-XMMHYECKUX CBOWCTB U
XapaKTEePHBIX KAYECTBCHHBIX peakiuii. JleHarypanus Oeyka npu HarpeBaHuu. [[BeTHbIE peakiuu
0enkoB. BO3HUKHOBEHHE aHATMTUYECKOTO CUTHAJIA C TOYKHU 3PEHUSI XUMHUECKUX MPOIIECCOB MPH
MPOTEKaHMH KAYeCTBEHHOH PEaKInH, MO3BOJISAIONICH UICHTH(GUIIMPOBATH MPEIOKECHHBIC
OpraHUYeCKUe BEIIECTBA

Pemenne npakTHKo-OpUEHTUPOBAHHBIX 3a/1aHU Ha aHaIN3 (PaKTOPOB, BIMSIONIMX HA U3MEHEHHE
CKOPOCTH XMMHMYECKOW pPeaKkluy, B T.4U. C MO3UIUN KOJOTMUYECKH 11€7€CO00pa3HOr0 MOBEICHHS B OBITY
U TPYZOBOM JEATECIBHOCTH B LIEISAX COXPAHEHMsI CBOETO 30POBbS M OKPYKAIOIIEH IPUPOJHOM CPENBI.
PelreHne nmpakTuKO-OpUEHTUPOBAHHBIX 3aaHUl Ha ipuMeHeHue npuHuuna Jle-Illarense mis
HaXO0>KJICHHUs HaIpaBJICHUS CMELICHNs PABHOBECHS XMMHUYECKON peakluy U aHaJIu3 (paKkTopoB,
BIIMSAIOIIMX HA CMELICHUE XMMUYECKOTO PABHOBECHSL.

Kourpoaas CTpykTypa M CBOiiCTBAa OPraHHYeCKHX BelecTB
pabora 3 YRy '
Pa3znen 5. Kunerndeckue u TepMoAHHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHHS XMMHYECKHX peaKuuii
CxkopocTh OcHOBHOe coepkaHue
XUMUYECKHX OK-01
peaKIuii. OK-02
XUMHYECKOE
paBHOBECHE.
Teopernueckoe o0yuenmne
CKOpOCTh peakiuu, €e 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB: MIPUPOILI PEATUPYIOIIUX BEIIECTB,
KOHIIEHTPALlUU PEArupyrolnX BEUIECTB, TEMIEPATYPHI U MJIOIIAIN PEAKIIMOHHON TOBEPXHOCTH.
TennoBsie A3 (HeKTh XUMUYECKUX peakuil. DK30- U SHJOTEPMHUUECKUE, PEAKIIUH.
OOpatumocTh peakiuii. XUMUYECKOe PaBHOBECHE U €r0 CMEIIeHHE IO/ ACHCTBHEM Pa3IMIHbIX
(hakTOpOB (KOHIIEHTpAIIUS PEareHTOB WM MPOAYKTOB PEAKIINH, JaBICHUE, TEMIIEPATypa) ISl CO3TaHUS
ONTUMAJIBHBIX YCJIIOBUM MPOTEKaHU XUMHUECKUX IpoueccoB. [Ipuniun Jle [larense
IpakTnyeckune 3aHATUSA
OK-01
OK-02

24




Pa3nes 6 PacrBopsI
Tema 6.1
TMousiTie o OcHoBHOE coepxaHue OK-01
pacTBOpax. OK-02
Teopernveckoe o0yueHune
PacTBopeH#ue Kak pU3NKO-XuMHIeCcKui mporecc. PactBopsl. CriocoObI MPUTOTOBICHUS PACTBOPOB.
PactBopuMocTs. MaccoBast 101151 paCTBOPEHHOTO BetecTBa. CMBICI MTOKa3aTelst MPeIeIbHO
JOMYCTUMOM KOHIICHTPAIMH U €T0 UCIIOIH30BAHUE B OLICHKE YKOJIOTHIECKOM 6E30MaCHOCTH.
I[TpaBuiTa 3KOJIOTHIECKH ETIeCO00Pa3HOTO MOBEICHUS B OBITY M TPYIOBOH JIEATEIBHOCTH B LIEISNX
COXPaHEHUSI CBOETO 3[J0POBbsI U OKPYKAIOIIEH TIPUPOJHON CPEJIbl; OMIACHOCThH BO3/ICHCTBHUS HA )KUBbIC
OpraHU3MBbI OMPEICIICHHBIX BEIICCTB.
PenieHne mpakTUKO-OPHEHTHPOBAHHBIX PACYCTHBIX 3aJaHKI HA PACTBOPBI, HCTIOIb3yEMbIE B OBITOBOM
Y [IPOHM3BOJICTBEHHOM JICSITEILHOCTH YEIOBEKa
OK 01
OcCHOBHOE cofiepKaHue OKO02
OK-04
JlabopaTopHble 3aHATHS K-2.1
Tema 6.2 JlaGoparopHnas pabota «IIpHroToBICHHE PACTBOPOBY.
HccfeﬂOBaHHe [IpuroToBIeHnE PACTBOPOB 3aJaHHOM (MacCOBOM, %) KOHIIEHTPAIMH (C MPAaKTHKO-OPUEHTHPOBAHHBIMH
CBOMICTB PACTBOPOB | cpojicTB pacTBOPOB BOMPOCAMH) M OTIPEIEEHHE CPEIBI BOAHBIX PACTBOPOB. Penienue 3a1a4 Ha
[PUTOTOBJIEHHE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJePKaHUeE (COoAepKaHUe TPUKJIATHOTO MOIYJIs1)
Pa3znen 7 XuMus B ObITY M IPOU3BOJACTBEHHOI 1eAATeJIbHOCTH YeI0BeKa
OK-01
OK-02
Xumust B ObITY 1 OcHoBHOe coepkaHue OK-07
HPOU3BO/ICTBEHHOI -
[IK-2.1
ACATCIIBHOCTH TeopeTuueckoe ooyueHmne
yesaoBeKa [1IK-3.1
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Posib xuMum B oO6ecrieueHNH SKOJIOTHYECKOH, SHEPTeTUIECKOM U MHUIEBOW O€30MIaCHOCTH, Pa3BUTUH
MenuIuHbl. KauecTBeHHBIH XUMUYECKUil cOCTaB MPOJYKTOB MUTaHus. BemectBa, Qanbcupuuupyromme npoayKTsl
IMTAHKA U BEIIECTBA, 3arPA3HAIOIIME IPOAYKTHI uTaHus. [IpaBuiia moucka u aHanm3a XUMHYECKOU

UH(pOpMAINU U3 PA3IMYHBIX UICTOYHUKOB (Hay4Has U y4eOHO-Hay4YHas JINTepaTypa, CpeacTBa
MaccoBoi nHpopmanuu, cetb MIHTepHeT)

IIpakTnyeckue 3aHsATHSA

[Touck u aHanM3 KeWCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJOTUH C YIeTOM Oymymiei
poeCCUOHAIBHON JAEATENHHOCTH 110 TeMaM: OpraHndeckue U HeOpPraHWYECKUe BElIeCTBa, BXOJIAIINE B
cocTaB MpoAykToB mutanus. OmnpesieneHue coctaBa OMr0 Ha COAEPKAHIE MAKPO U MUKPOAJIEMEHTOB.
Onpenenenue T0nei 0T CYTOYHOM HOPMBI MAaKpO  MUKPO3JIEMEHTOB B yKa3aHHOM OJIIOIE.

PemieHne npakTHKO-OpUEHTUPOBAHHBIX 3a[ay IO TUIIOB KYJIMHAPHOM TEMATUKE PA3IUUHBIX.

3amura: [IpencraBienne pe3ynbTaToB pelIeHns KeHCcoB B (opMe MUHHU-IOKIJIAJA C TIPe3eHTalNeH.

[1K-4.1
[1K-5.1

JlabopaTopHble 3aHATHUS

HccnenoBaHne XMMIYECKOTO COCTaBA MPOJYKTOB MUTAHHUS.

JlaGopatopHast paboTa Ha BEIOOD:

1. JlaboparopHas pabota «OOHapyXeHHEe HUTPATOB B MPOAYKTAX IMHTAHUAN.

HccnenoBanne MaTepuaoB MOMYKONTMYECTBEHHBIM METOIOM OIpEAENCHHS HUTPATOB C HCIOJIb30BAHHEM
nuQeHnnamMiHa (KOpHEIUIOAbl OBOIIEH, JTUCThS U KOYEpbIKKA KayCThl, MIIOAbI (PYKTOB). AHAIN3 YpPOBHS
3arpsA3HEHNs HUTPATaMU 110 HHTEHCHBHOCTH OKPANIMBAHHS TIPOLYKTOB PEAKIIHHL.

2. JlabopatopHast padota «MccienoBanue MPOAyKTOB MUTAHKHS HA HAJTMYHE YTIECBOIOBY.

HccnenoBanne MOMOYHBIX TIPOAYKTOB HA Halmuue Kpaxmana. MccienoBaHue MPOIyKTOB HA HANMYME TIIOKO3BI.

IIpomexyTouHas aTTecTanus Mo AUCHMILINHE (3a4eT , IK3aMeH)

Bcero

72
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3. YcaoBus peajiM3anuu NporpaMmMbl 001eo0pa3oBaTeibHOi
AUCUMUILTHHBIL.

3.1. TpeboBaHus K MUHIMAJIBHOMY MaTEPHATBHO-TEXHUYECKOMY 00€CIICUCHUTO

Jlng  peanuzanuy  TPOTPaMMbl  TUCHUIUTMHBI  JOJKHBI  OBITH  MPETYCMOTPEHBI
CTEMyIOIME CTelHagbHble TOMEIICHUS: Y4YeOHbI KaOWMHeT XUMHUU W/WIM Yy4eOHOi
XUMUYECKOH 1abopaTopuu.

Oo0opynoBanue y4yeOHOro KaOWHeTra  (HAIJIsiAHBIE  TOCOOHWS):  HAOOPHI
MAPOCTEPKHEBBIX MOJIENEH MOIEKYJ, MO KPUCTATITMYECKHX PEHIETOK, KOJIEKIINN TPOCTHIX
M CIOXKHBIX BEIIECTB W/WIM KOJUICKIMM MOJUMEPOB; KOJUIEKIMS TOPHBIX MOPOA U
MuHepanoB, Tabnuna MennaeneeBa, yueOHbIe GUIbMBL, IM(POBBIE 00pa3oBaTEIbHBIC
pECypCHI.

Texnuueckue cpeacrBa  o0yueHHMsi:  KOMIBIOTED C  ycTpoilcTBamu
BOCIIPOU3BEJICHUS  3ByKa, TPHUHTEP, MYJIbTUMEIUA-TIPOEKTOP C  DKPaHOM,
MYJIbTHMETMIHAS JOCKA, YKa3Ka-TIPe3eHTEP I IPE3CHTAHH.

Oo0opyaoBanue JiabopaTopuu U pado4ux MecT JIa0OPaTOPUM: MEH3YPKH, MUIETKU-
KaIeIbHHUIBI, TEPMOMETPHI, MUKPOCKOTI, JTyIIBI, TIPEAMETHBIC 1 TIOKPOBHBIECTEKITA, TUTAHIICTHI
JUIS KamembHBIX peakiuid, QuIbTpoBaibHAS Oymara, MPOMBIBANKH, CTEKISHHBIE MPOOUPKH,
pe3uHOBBIE TPOOKH, (OHAPHKH, HAOOP PEAKTHBOB, CTCKISHHBIC MAJOUYKH, INTATUBHI JUIA
NMpoOMpPOK; MEpHBIC I[WIMHAPHL, BOPOHKH CTEKJISHHBIC, BOPOHKH JICTHTEIbHBIC
nuwmaapraeckue (50-100 mi), cTynku ¢ mecTukoM, (papopoBbie YaIlIKH, THHIETHI, GUIBTPHI
OymakHble, BaTa, Mapis, YacOBble CTEKJA, HJIEKTPOIUTUTKH, J1aOOpATOPHBIC IITATHBHI,
CIIUPTOBbIE TOPEIKHU, CIIMYKH, TPUOOP IS MOJNYYEHHS Ta30B (WK NpoOMpKa ¢ ra300TBOJHOM
TpyOKoOit), AepaTenu i MPoOUPOK, CKISHKM U XpaHEHHs PeakTHBOB, Pa3faTOYHbIE JOTKH;
xumuyeckne crakadbl (50, 100 w 200 mu); Imarend; NMHHIETHI, TUIEIbHBIE UG,
CeKyHioMepbI(TaiiMepsl), MepHble poOupkH (Ha 10-20 mi1) u MepHbie Koaosl (25, 50, 100 u
200 mu), BogsHas OaHS (MM TEPMOCTAT), CTECKJISTHHBIC TATOYKH; KOHHYECKHE KOJMOBI IS
tutpoBanuss (50 m 100 mu1); WHAMKATOpHBIE MOJOCKK i ompeaeneHus pH wu
CTaHJapTHAs WHAMNKATOPHAS IIKANa; YHUBEPCANbHBIN MHAMKaTop; mumeTkr Ha 1, 10,50 mo
(umu no3atopbl Ha 1, 5 u 10 mi), OropeTku A TUTPOBAHMUS, MEAUIMHCKHE IINPUILI HA
100-150 mu, maGopaTopHble W/WIKM aHATUTUYECKHE Bechl, pH-METphI, CynmibHbI mKad, u
1ip. nabopaTopHoe 000pyTOBAHHKE.

3.1. Undopmanuonnoe odecrneyenne peasn3annu NPOrpaMMbl

1. Jna peanm3anuu mporpamMMsl  OMONMOTedHBIH  (GOHI — 00pa3oBaTeIbHOM
OpTraHW3alli¥ JIOJUKEH HWMETh TeYaTHBIC W/WIM 3JIEKTPOHHBIC 00pa3oBaTENbHBIC |
MHQOPMALIMOHHBIE ~ PECYpChl,  PCKOMCHIOBAaHHbIC  JUIS  HCIOJNB30BaHHUSA B
00pa30BaTeNIbHOM MPOLIECCE, HE CTApIIE MATH JIET ¢ MOMEHTA U3JaHUS.
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2. Pexomenyemble TeUaTHBIE M3JAHHS M0 peanu3aldd 00me00pa30BaTeNbHON IUCIUILIAHBI
MPEACTABICHBI B METOANYECKUX PEKOMEHIAIUSIX [0 OPraHU3aMuO00YyYCHHUS.
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4. KoHTpPOJIb U OlleHKA pe3yJibTAaTOB 0CBOEHMsI 0011e00pa3oBaTeILHOM
AUCHUNIHHBI.

Kontponb u omeHka pe3ynbTaToB 00ydYeHHS OCYIIECTBISETCS IMperojaBaTeseM B IIpolecce
NPOBEACHUS TPAKTUYECKUX 3aHATUH W J1a0OpaTOpHBIX pPabOT, TECTUPOBAHHSA, a TAKKeE
BBIMOJNHEHUST O0YYaIOMUMKCS MHIUBUIYaIbHBIX 3a/laHUM, TPOEKTOB, HMCCIeA0BaHUN. Pe3ynbrathl
00y4eHHsI OMPEAENAIOT, YTO O00yYaloIuecs: MOJKHBI 3HATh, IOHUMATh U JEMOHCTPUPOBATH MO
3aBEPUICHUU U3YyUCHUS JUCIIUILINHBI.

Jlns  bopMupoBaHHS, KOHTPOJS W OIEHKH PE3yJIbTATOB OCBOCHHS Y4EOHOW MUCIUTIINHBI
MCTIONIb3YETCAd CHCTEMa OICHOYHBIX MEPONPUATUH, MPeICTaBIAIONMAas CO00M KOMIUIEKC Y4eOHBIX
MEPOTIPUATHH, COTTACOBAHHBIX C pe3yJbTaTamMu 00ydeHusu copmynupoBaHHEIX ¢ yuetom OI'OC
COO (mpenmetnsie pe3yabrathl noauciuumuae) u I'OC CIIO.

Ne OK/IIK Mopnyis/ Paznen/Tema Pesynbrat 00yueHus Tunbl OLIEHOYHBIX MEPONIPUATUN

OcHoBHOE COACPIKaHUC

1 Pa3pean 1. DopMyJIMPOBATH
OcHOBBI CTPOEHUA 0a3oBble NOHATHSA H
BellleCTBa 3aKOHBI XHMHH
11 OK 01 | Crpoenue aromoB CocTaBisTh XUMHUYECKHE 1. Tect «CTpoeHHE aTOMOB
XUMHUYECKHX (bopMyIbl coeTMHEHMH B XUMI9ECKHX SIEMEHTOB 1
AJIEMEHTOB U NMPUPOJA | COOTBETCTBUHU CO .
. MPUPOJIAa XUMUIECKOH CBSZM».
XUMHUYECKOH CBSI3U CTETIEHBIO OKUCIICHUS

2. 3ama4yn Ha COCTaBJIECHUE
XUMUYECKUX (HOPMYIT
JIBYXaTOMHBIX CO€TUHEHUN
(okcu0B, cynb(PUI0B, THIPUIOB
U T.IL.).

3.3agaHus Ha UCIIOIBL30BAHUE
XUMHYECKON CUMBOJUKHU U
Ha3BaHUM COEIMHEHHI O
HOMEHKJIAType MEKIyHAPOIHOTO
COI03a TEOPETUYECKOU U
MPUKIATHON XUMUU U
TPUBHAIILHBIX Ha3BaHUN TSI
COCTABJICHUS] XUMHUYECKUX
dbopMyI1 IBYXaTOMHBIX
COEIMHEHUH (OKCHJIOB,
CyiabGUA0B, THIPUIOB U T.I.) U
JIPYTUX HEOPTAaHUYECKUX
COCIMHEHHH OTJEIHHBIX KJIACCOB

XUMUYECKHUX DJIEMEHTOB,
MCXO/IS U3 BaJIEHTHOCTH U
AIIEKTPOOTPHULATETLHOCTU
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1.2

OK 01
OK 02

Ilepuonnueckuii
3akoH 1 Tadmmma J1.1.
Menneneena

Xapakrepus3oBaThb
XUMHUYECKHE DIIEMEHTHI B
COOTBETCTBHUH C UX
II0JIO)KEHUEM B
IIEPUOIUUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa

1. Tect «MeTannudeckue
/HeEMeTaIIINYeCKUE CBOVCTBA,
AIEKTPOOTPHUIATEILHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMHYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX AJEKTPOHHBIM
CTPOEHUEM U TIOJIO)KEHUEM B
MEPUOINYECKON CUCTEME
XHUMHYECKHX DJIEMEHTOB

JI.. MeHnaeneeBay.

2. [TpakTryeckue 3a1aHus Ha
YCTaAHOBJICHUE CBS3U MEKIY
CTPOECHHUEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB U MEPUOIUYECKUM
N3MEHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB U UX
COCIMHEHHNH B COOTBETCTBHH C
noJioxkenueM B [ leproandeckoit
CHCTEME.

3. IIpakTUKO-OPUEHTUPOBAHHBIE
TEOpPETHUECKHE 3aJaHus Ha
XapaKkTepU3alnio XUMUUYECKUX
27eMEHTOB: «MeTtaunueckue /
HEMETaJNINISCKHUE CBOMCTBA,
3JIEKTPOOTPHUIIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMHYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX DJIEKTPOHHBIM
CTPOEHUEM U TIOJIO)KEHUEM B
MIEPUOTUYECKON CUCTEME
XHUMHYECKHX DJIEMEHTOB

JI.1. MenneneeBay
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Pa3pmea 2.
XUMHYEeCKHe
peakuumn

XapakTepu3oBaTh THIIBI
XHUMHYECKHX peaKuui

KonTpoasnas padora
«CTpoeHne BemecTBa u
XHMHYeCKHe Peakium)

2.1

OK 01
OK 04

THIBl XUMUYECKUX
peakuuii

CocraBisTh peakuuu
COC/IMHEHUS, Pa3JIOKEeHNUS,
oOMeHa, 3aMeIICHUS,
OKHCJIUTEIIFHO-
BOCCTAaHOBUTCJIBHBIC
peaKIu.

1. 3ayaun Ha cocTaBJICHUE
YpPaBHEHUU pEaKIUid:
COEIMHEHMS, 3aMEIICHUS,
pas3JioeHus, OOMeHa,
OKHCJIUTEIIBHO-
BOCCTaHOBUTEIbHBIX

peaKuuii KCTI0JIb30BAHUEM
METO/1a JIEKTPOHHOTO

OaJaHca.

2. 3a1aum Ha pacyeT MacChl
BEILIECTBA WK 00bEMa

ra30B 110 H3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO U3
YUYACTBYIOLIMX B PEAKIHH
BEIICCTB; Pacu&Thl MACCHI
(00BéMa, KoJIMUEeCTBA BEIECTBA)
MPOJYKTOB PEAKIIUH, ECIIU OHO
U3 BEIIECTB UMEET MPUMECH.

2.2

OK-01
OK-04

DNEeKTPOTUTHYECKAS
JIUCCOLAAINAA U
WOHHBIA 00MEeH

CocCTaBisTh ypaBHCHHS
XUMHNYCCKUX peaKHI/II/I
HOHHOI'0 OOMeHA C
y4acTHeM HeOPraHHYECKUX
BEIECTB

1. 3amanus Ha cocTaBIICHUE
MOJICKYJIIPHBIX 1 HOHHBIX
peaKkuuii ¢ y4acTUEM OKCHUJIOB,
KHCJIOT, OCHOBAHUI 1 COJICH,
MOHHBIX peaklUUid TUAPOIN3a
COJIEH, YCTAHOBIICHUE
M3MEHEHUS KUCITIOTHOCTHU CPEJIbI.

2. JlabopaTtopHas paborta
"THUIbl XUMHUYECKUX PEaAKIIHiA,
Peakuun nonnoro oomena."
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Pa3nen 3. Ctpoenne

HccaenoBarb cTpoeHue u

KonTtposbnas padora

U CBOMCTBA CBOICTBA «CBolicTBa HEOPTAHHYECKHX
HEOPraHUYeCKUX HEOPTraHHYeCKUX BEIEeCTB
BeleCTB BeleCTB
3.1 | OK-01 Knaccudukanus, KnaccudumupoBars 1. Tect «HomeHKIaTypa U
OK-02 HOMEHKJIaTypa U HEOPTaHUIECKHe BEIECTBA | yaspayye HeOPraHUUECKHX

CTPOCHHE B COOTBETCTBHH C UX

BEIIIECTB UCXOMS U3 UX
HEOPTaHUYECKUX CTpPOSHUEM .

XUMHYECKON (OPMYITBI HITU
BEILIECTB

COCTaBJICHHE XUMHUYECKON
(bopMyIibl HCXOA U3
Ha3BaHMSIBEIIECTBA IO
MeXIyHApOAHOUUITN
TPUBHATBLHOU
HOMEHKJIAType».

2. 3aiaum Ha pacyeT
MacCOBOW10JIU (MacChl)
XUMHUYECKOI'0 JIEMEHTA
(coennHEHUs) B MOJIEKYIIE
(cmecn).

3. [IpakTrueckue 3agaHust Mo
KJ1acCU(pUKaLUU, HOMEHKIIAType
U XUMUYECKUM (hopmynam
HEOPTraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

[IpakTrueckue 3axanus Ha
ONPENCIICHNE XUMUYECKOMN
AKTUBHOCTH BELIECTB B
3aBUCUMOCTH BU1a XUMHYECKON
CBSI3U U TUIA KPUCTAILUIUYECKON
pEIIETKH.
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3.2 OK-01 | dusuko- XuMU4eCKUE | Y CTaHABIUBATH 1. Tect «OcobeHHOCTH
OK-02 | cBoiicTBa 3aBUCUMOCTb (PU3HKO- XUMHYECKNX CBOMCTB OKCHJIOB,
HEOPraHMYECKUX XMMUYECKUX CBOMCTB KHCIIOT, OCHOBAHUIA,
BEIICCTB HCOPraHNYECKHX BEIECTB | am¢oTepHBIX THAPOKCHIOB H
OT CTPOCHUS aTOMOB U COIIEIDY.
MOJICKYIL, a TAKKE THITA 2. 3a/1aHus HA COCTABJICHUE
KpHCTAITHECCKON YPaBHEHH XUMUYECKUX PEAKIIHA
PCILICTKH C Y4aCTHUEM IPOCTHIX U CIOKHBIX
HEOpPraHMYECKUX BEIECTB:
OKCHJIOB METAJUIOB, HEMETAJJIOB
1 aM(QOTEPHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBAaHUH U aM(POTEPHBIX
THJIPOKCUIOB, HEOPTaHUIECKUX
COJIEH, XapaKTEPU3YIOIIMNX UX
CBOMCTBA U CIIOCOOBI OJTyYEHUS.
3. IIpakTHKO-OPHEHTUPOBAHHEIE
TEOPETUYECKHE 3a/IlaHus Ha
CBOMCTBA U MOJIyYCHHE
HEOPTraHNYECKUX BEIICCTB.
3.3 [OK-01 Wnentuduxanms HccnenoBathb 1. IIpakTHKO-OpHUEHTUPOBAHHbIE
OK-02 HEOPraHUYECKUX KauyeCTBEHHbIE PEAKIINU 3aJIaHus 110 COCTABJIEHHIO
OK-04 BEIIIECTB HEOPraHMYECKUX BEIIECTB | XMUMHYECKUX PEAKITUH C

y4acTuem
HEOPraHMYECKUX BEIECTB,
HCIIOJIE3YEMBIX JIJIST KX
UJIEeHTU(DUKAIUH.
2.JlabopaTtopHnast pabora:
“Unentuduxanus
HEOPTraHWYECKUX BEIIECTB”
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4 Pasznea 4. HcciaenoBarhb CTPOCHHUEC U KOHTp()J]LHaﬂ paﬁoTa
CtpoeHue u CBOVCTBA OPraHU4ecKUX | «CTpoeHHe U CBOICTBA
CBOHCTBA BeIIEeCTB OpPraHUYECKHX BELIECTB
OpPraHMYecKux
BelleCTB
41 | OK-01 Knaccudukanus, Kraccuduiuposars 1.3aganns HA COCTaBICHUE
CTPOCHHUE U OPraHWYECKUE BEWECTBA B | yaspanyii opraHuueckux
HOMEHKJIaTypa COOTBETCTBUH C UX .
COEIUHEHUH T10
OpraHUYECKUX CTPOCHHEM .
TPUBHAIILHON WIIH
BEIIECTB 3
MEXTyHApOIHOM
CHUCTEMaTHUYECKOM
HOMEHKJIAType.
2. 3aga”usa Ha
COCTaBJICHHE IIOJIHBIX U
COKpAITICHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKHX BEIIECTB
OTJENLHBIX KJIACCOB.
3. 3ajauu Ha onpezeeHue
npocreiiiiei GopmyIbl
OpraHU4eCKON MOJIEKYJIBI,
HUCXOs U3 DJIIEMEHTHOI'O COCTaBa
(B %).
OK-01 CBoiicTBa VcranaBIuBaTh 1. 3ajanus Ha
4.2 - .
0OK-02 OpPTaHWYECKHUX 3aBHCHMOCTH (PU3UKO COCTaBlIeHHeypaBHE Ml
; WHEHUI XUMHUYECKHUX CBOMCTB .
OK-04 COCAMHE ce CBOHC XUMHYECKHUX PEAKIIHH C
K-2.1 OpPTaHWYECKHUX BEIIECTB OT
’ Y4aCTUEM OPTaHMYCCKHUX
[IK-3.1 CTPOEHUS MOJIEKYIT
BEIIECTB Ha OCHOBAHUH UX
TK-4.1 COCTaBa U CTPOECHHUS
TK-5.1 POCHHA.

2. 3a7aHus Ha COCTaBJICHUE
YPAaBHEHUN XUMUYECKUX
peakuui, WITIOCTPUPYIOIIHAX
XMMHYECKHE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHUS
TAHHBIX peakInui U
TE€HETUYECKOM CBS3H
OpPraHUYECKUX BELIECTB Pa3HbIX
KJIaCCOB.

PacuyeTHble 3a0a4u noypaBHEHUAM
peaKu,Mﬁ C y4aCTnem opraHn4YecKknx
BeLlLecTB.
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4.3 OK-01 | Unentuduxanus Hccnenosars 1.ITpakTHKO-OpHUEHTUPOBAHHBIEC
OK-02 | opranudeckux KaueCTBEHHBIC PEaKIIUU 3a/1aHMsl IO COCTaBJICHUIO
OK-04 | BeliecTB, UX 3HAYCHHUE | OPTaHUYECKUX COCIUHEHHM | XUMHUYECKUX PEAKIUN C

[IK-2.1 | 4 IpUMEHEHuE B OT/IENIbHBIX KJIACCOB y4aCTHEM OPraHUYECKUX
[IK-2.7 | ObITOBOM M BEILIECTB, UCIIOJIb3YEMBIX JUISl UX
[IK-3.1 | TPOH3BOACTBCHHON uaeHTH(GUKAIUHN B OBITY U
[IK-4.1 | AcSTEIBHOCTH MIPOMBILLIIIEHHOCTH.
[IK-5.1 | “deoBeKa % Jlaboparopnas pabota:
Nnentudukanus
OpPraHUYeCKUX COCIMHEHUN
OTJIEJIbHBIX KJIACCOB”
5 Pa3pean S. XapakTepus3oBaTh
Kunernueckue u BIIMSIHUE PA3TUYHBIX
TepMoAHaMuueckue | (GakTOpoB Ha paBHOBECHE U
3aKOHOMEPHOCTH CKOPOCTh XUMHUYECKHUX
MIPOTEKaHUs peakuuit
XAMHYECKUX pEaKLUi
XapakTepu3oBaTh [IpakTHKO-OpHEHTUPOBAHHBIE
5.1 | OK-01 | Ckopocth BJIMSTHHE KOHIEHTPALIUK 3a/1aHMs HA IPUMEHEHNE
OK-02 XHMqufKHX pearupyromux BemecTB U | mpunnumna Jle-Illarense mis
peaKtni. TEMIICPaTypbl Ha CKOPOCTD | HaxXOKACHUS TEMIIEPATYPhI X Ha
Xumueckoe XUMHUYECKHX PEAKIHM. CMEILEHUE HAIIPABJICHUS
PaBHOBCCHUC XapaxkTepHu30BaTh XUMHYECKOTO PABHOBECHS M
BIIMSTHUAC H3MCHCHHS aHayn3 (PaKTOPOB, BIMSIOMIMX HA
KOHIICHTpAIMK BCIICCTB, CMCIICHHUE XMMHYCCKOTO
peakuuii cpeasl u paBHOBECHsI
TeMIIepaTyphl Ha
CMEUIEHUE XUMHYECKOTO
paBHOBECHs
WccnenoBaTh HICTUHHBIE
6 pPacTBOPHI C 3aIaHHBIMU
Pa3nes 6. PacTBopb! XapaKTepUCTUKAMI
OK-01 1. 3agaun Ha IPUTOTOBJICHHUE
6.1 | ok-02 ITonsaTue o pactBopax | Pasnmyare uCTUHHBIE PACTBOPOB.
PacTBOPRI 2. [IpakTUKO-OpUEHTUPOBAHHEIE

pacyeTHbIE 3a/1aHUsI HA
JUCTIEPCHBIE CUCTEMBI,
HCIIOIb3yEMBIE B OBITOBOU U
MIPOU3BOJCTBEHHOMN
NesITeIbHOCTH YeJlIOBeKa

OK 01

6.2 | OKO02 HccnenoBanue HccnenoBaTth PU3MKO - JlaGopatopHnas pabota
OK-04 CBOMCTB PacTBOPOB XHMHYECKHE CBOMCTBA «IIpuroroBiieHre pacTBOPOB»
IIK-2.1 UCTHUHHBIX PaCTBOPOB
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HpO(l)eCCI/IOHaJ'[LHO-OpI/IeHTI/IpOBaHHOE CoAcpKaHuEe (conepmafme MNPUKJIAAHOTO MOL[y.]'[ﬂ)

Paznen 7.

XuMmus B ObITY U
OBITOBOH
MPOU3BOJCTBEHHOMN
JIEATEIHHOCTH.

O1leHUBATh NOCICACTBUSI
OBITOBOM U
MPOU3BOJCTBEHHOMN
JICSITEIIEHOCTH YEJIOBEKA C
HO3UIINN DKOJIOTHYECKOHN
0e30IMacHOCTH

3ammra keiica ( ¢ yuetom
Oymymieit npodeccnoHaIbHON
JIeATCILHOCTH)

OK-01
OK-02
OK-07
IIK-2.1
I1IK-3.1
[IK-4.1
[IK-5.1

Xumus B ObITY U
OBITOBOM
MIPOU3BOJICTBEHHOMN
NeSATEIbHOCTH
YeIIoBeKa.

O1eHUBATh TTOCJIEACTBUS
OBITOBOM U
MPOM3BOJCTBEHHOMN
JIEITEILHOCTH Y€I0BEKA C
MO3UIINH DKOJIOTUYECKOUN
0e30macHOCTU

3amura Keiica (¢ yuerom
Oynyiel mpodecCHOHATbHON
JIeITEIbHOCTH)

Bo3moxxHBIE TEMBI KE€HCOB:

1. UccnenoBanue
COCTaBaMHUHEPaIbHOM

BOJIbI U PEKOMEHIAITUN

10 €€ UCIIOJIb30BAHHUIO.

2. UccnenoBanue
pa3pyuIaroniero 1eicTBUs
IIPUPOIHOM BOJBI HA
CTPOUTEIILHBIC MAaTCPUAITHIL.
3. CocraBienue mpoeKTa
[BETHUKA/Oropojia/caia B
3aBHUCHMOCTH OT COCTaBa
MPOaHATM3UPOBAHHBIX MTOYB.
4, CocTaBieHue
cOamaHCUPOBAHHOTO MEHIO Ha
JeHb (HEeIeI0) B
3aBUCHMOCTHOT COJICP KaHUS
XUMHYECKHX MaKpo U
MHUKPODJIEMEHTOB B
MPOJYKTAaX MUTAHMUSL.

5. UccnenoBanue
Ka4eCTBAIIUTHEBOM BOJBI.

6. Uccnenoanue npod
BOJIOITPOBOJHOM BOJIbI
HaIpeIMeT YCTPaHCHHS
’KECTKOCTH.

YcrpaneHue KeCTKOCTH BOBIB
CEJILCKOXO03AMCTBEHHOU
NEeITEIbHOCTH.
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