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1. TACHOPT TIPOTPAMMBI YYEBHOW JUCHUILIUHBI
«XHUMUS»

1.1. O61acTh NPUMEHEHHUsI IPOTrPAMMBI

[Iporpamma y4eOHOM JTUCHUIUIMHBI SIBJISIETCS YacThIO MPOrPaMMBbI
NOJATOTOBKHM CIIELHATUCTOB cpeaHero 3BeHa B coorBerctBuu ¢ @I'OC CIIO mo
cnenquanbHoCTH 38.02.01 DkOHOMUKA U OYXTaITEPCKHl YUET (110 OTPaACIIsIM)

1.2Mecto AUCHUIUIMHBL B CTPYKTYype MpOrpaMMbl  MOJATOTOBKH
CHELUATNCTOB CPEIHETO 3BEHA

OO61eoOpa3oBaTenbHas AUCHUIIMHA «XUMUS» H3y4yaeTcsi Ha 0a30BOM
ypOBHE B 00111€00pa30BaTeIbHOM IUKIE  Y4YEOHOrO IUIaHa OCHOBHOM
npodeccuoHanbHON  00pa3oBaTeNbHON TporpamMmbl  crienmainbHocTH:  38.02.01
OKOHOMMKA M OyxranTepckuil yder (o orpacisiMm) TpydoeMKOCTb JAMCUUILIMHbBI
«Xumus» Ha 0a30BOM YypOBHE COCTaBIsieT /2 4Yaca, U3 KOTOPBHIX 66 dacoB -
0a3oBbIi MOaynb (6 paszaenoB) u 6 yacoB - mpukiaaHo moayib (1 pazgen),
BKJIFOYAIOLIUI MPAaKTUKO-OPUEHTUPOBAHHOE CO/IEpKaHUE KOHKpPETHOU Ipodeccun
WIH CIICITUATBHOCTH.

1.3. Ieau u 3aga4u JUCHUILVIMHBI — TPeOOBaHUSA K pe3yjabTaTam
OCBOEHMS TUCIHUIINHBI:

1.3.1. eau v 3aga4M JUCHUTIIMHBI

dopMUpOBaHME Yy  CTYJEHTOB  NPEACTABICHUS O  XUMHYECKOU
COCTaBIISIIONICH €CTeCTBEHHOHAYYHONM KapTHHBI MHpPa KaK OCHOBBI TMPHHSTHS
pelieHui B JKU3HEHHBIX M MPOU3BOJCTBEHHBIX CHUTYallUsSX, OTBETCTBEHHOI'O
MOBEJICHUA B IPUPOJHOM CpeJiE.

3axaum IMCIUIIINHDI:

1) cdopmMupoBaTb  MOHMMAHHME  3aKOHOMEPHOCTEH  MpOTEKaHUs
XAMHUYECKUX TPOLECCOB U SIBIICHUM B OKPYKAKOWLIEH CpEAE, LEIOCTHOM HAYYHOMU
KapTHUHBI MUPA, B3aUMOCBSI3H U B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHS COCTaBISATH (OPMYJIbI  HEOPTraHUUECKUX U
OpPraHUYECKUX BEIECTB, YPABHCHUS XUMHUYECKUX PEAKIUH, OOBSICHATD UX CMBICT,

VHTEPIPETUPOBATH PE3YIbTATH XUMUYECKUX SKCIIEPUMEHTOB,



3) chopMHpOBaTh HABBIKM TMPOBEIACHHS MPOCTEHINNX XUMHYECKUX
OKCIICPUMCHTAIBHBIX HCCIICOBAHUN C COOJIOJICHUEM TMpaBWJI 0E30MacHOrO
oOpalieHus ¢ BEIecTBaMu 1 JIa0OpaTOpPHBIM 000PYI0BAaHUEM;

4) pa3BUTh yMCHHS  HCIOJB30BaTh HMH(DOPMAIIUIO  XUMHYECKOTO
XapakTepa U3 pa3InIHbIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHS IPOTHO3MPOBATH  TOCJCACTBHS  CBOCH
JCSTCTPHOCTH W XUMHUYCCKUX MPUPOJHBIX, OBITOBBIX M IPOH3BOJICTBEHHBIX
IIPOIIECCOB;

6) cdopMuUpOBaTH MOHUMAHUE 3HAYUMOCTH JOCTHIKCHHA XHMHYECKOM

HayYKHU U TEXHOJOTUH A1 Pa3BUTHA COIlMaJIbHOM U HpOHBBOIICTBeHHOP'I C(bep.



1.3.2. [InanupyemMble pe3ybTAaThl 0CBOeHHS 0011e00pa3oBaTeIbHOM AucuMIINHBI B c00TBeTcTBUH ¢ PT'OC CIIO u Ha

OCHOBC

Kon n
HAHMEHOBaHHE
popmupyembIx
KOMIIeTeH Ui

I[Inanupyembie pe3y/bTaThl 0CBOEHHS TUCHUILIUHBI

O6mme’

JIMCIHMIITHHAPHBIE’

OK 01.

Br16upaTh criocoOsI
penieHus 3a1a4
npoeCCUuOHATBLHON
e TSIIbHOCTH
NPUMEHHUTEITBHO
Pa3ITUIHBIM
KOHTEKCTaM

K

JIP 05 B yactu TpyJ10BOI0 BOCIIUTAHHS:

- TOTOBHOCTh K TpyAy, OCO3HAaHHWE IIEHHOCTH MAacCTepCTBa,
Tpyaoitooue;

- TOTOBHOCTh K AaKTHUBHOW JEATEIbHOCTH TEXHOJIOTHYECKON U

COLIMAJIbHOW  HAMpPaBIEHHOCTH, CHOCOOHOCTh HMHUIIMHUPOBATD,
IJIAHUPOBATh u CaMOCTOSITEIIbHO BBITIOJIHSTh TaKylo
NEeSATEIbHOCTD;

- MHTepeC K  pasnu4HbM  cdepam  1podeCCHOHATBHOU
NEeSATEIbHOCTH,

OBnameHne  yHUBEPCATHHBIMH yYeOHBIMU TIO3HABATCIbLHBIMH
JEUCTBUSAMMU:

MP 01 a) 6a30BbI€ JIOTHYECKUE ACHCTBUSA:
- caMoOCTOATeNnbHO  (QOopMyITUpOBaTH U
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK WM OCHOBAHMS IS
CpaBHEHUs, Kiaccuukanuu u 0600IIeHHUS;
- OmpeAensaTh IeNW MAESITeTbHOCTH, 3aJaBaTh MapamMeTpsl U
KPUTEPHUU UX TOCTHIKCHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMAaTPHUBAEMBIX
SIBJICHUSX
- BHOCHUTbH KOPPEKTHUBHI B JICSITEIILHOCTD, OLIEHUBATh COOTBETCTBUE

AKTYAJIU3UPOBATH

[IP6 2 BrmajmeTh cUCTEeMOW XMMHUYECKHX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN
9JIEMEHT, aTOM, JJEKTpOHHas 00oj0oYka aroma, s-, p-, d-
JNIEKTPOHHBIE  OpOWTANIM  aTOMOB, WOH, MOJICKYJa,
BaJICHTHOCTD, 3JIEKTPOOTPHULIATEIIBHOCTb, CTEIICHb
OKHUCJICHUSI, XUMHUYECKasi CBs3b, MOJIb, MOJISIpHAsi Macca,
MOJISIpHBIA 00BEM, YIIepOAHbIN CKeleT, (PyHKIMOHAIbHAS
rpyIia, paadkai, U30MEpHsi, U30MEPbl, TOMOJOTUUECKHI
pan, TOMOJIOTH, YTJIEBOJOPOAbIL, KHUCJIOpO/I- u
a30TCO/ICpKAIINE COCAMHEHHUs, OMOJOTUYECKH AKTUBHBIC
BellecTBa (yriaeBoIbl, KUPBI, OENKH), MOHOMED, TTOIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COETUHEHUS,
KpUCTAJUIMYECKasi PEIIeTKA, TUIbl XUMHUYECKUX pPeaKUuui
(OKUCTUTENIBHO-BOCCTAHOBUTEIHHBIE, 9K30-U
SHAOTEPMHUUYECKUE, PeaKIMd MOHHOTO oOMeHa), pacTBop,
3JIEKTPOJIUTHI, HEIJICKTPOJIUTHI, AIEKTPOTUTHYECKAS
JUCCOIMAMsA, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKON PEaKIUd, XUMHUYECKOE PaBHOBECHE), TEOPUH
U 3aKOHBI (TEOpPHUS XMMHUYECKOTO CTPOCHHUS OPraHUYEeCKUX
Bemects A.M. byrtnepoBa, Teopus 3JIEKTPOIUTHYECKOMN
auccounranuu, nepuoandeckuii 3akon [[.M. Menneneesa,

PE3YIBTATOB OeJIsIM, OILICHUBATH PUCKHU HOCJ'Ie)]CTBI/II\/'I 3aKOH COXPaHCHUA MaCCI)I), 3aKOHOMEPHOCTH,
NesTeNbHOCTH; CHUMBOJIMUYECKHUH S3bIK XUMUH, (PAKTOJIOTMYECKHE CBEICHHS
- pa3BUBaTb KPCATHBHOC MBIINIJICHUEC IMPU PCIICHHUU XHU3HCHHBIX | O CBOI\/'ICTBaX, COCTaBC, IIOJYUCHUHU U Oe3omacHoM
npobiem UCIOJb30BAHUM  BAKHEHIIMX  HEOPraHWYECKHX U
JIP 07 0) 6a30BbIe HCCIeI0BATENbCKUE IEHCTBUS: OPraHMYECKHUX BELIECTB B OBITY UM  TNPaKTUYECKOU
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- BJIQJIETh HABBIKAMHU Y4E€OHO-HCCIENOBATEIBCKOW M TPOEKTHOM
NEeSATEILHOCTH, HABBIKAMHU Pa3peIieHus mpooiem;

- BBISBJISATH NPUYUHHO-CJIEJICTBEHHBIC CBSI3U U aKTyaJIU3UPOBATH
3a7a4y, BBIABUTATh THUIIOTE3Y €€ PEIICHMS, HAaXOJIUTh apryMEHTHI
JUTSL TOKA3aTeNIbCTBA CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTphl U
KpPUTEPUU PEUICHUS;

- aHAJIM3UPOBATh IMOJYYEHHbIE B  XOJIe
pe3yJibTaThl, KPUTHYECKH OLEHUBATh  HX
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

- YMETh NEPEHOCUTH 3HAHUSI B IMO3HABATEIBHYIO U MPAKTUYECKYIO
00J1aCTH JKU3HENEATEILHOCTH,

- yMETb MHTErpUpPOBaTh 3HAHMS M3 PA3HBIX MPEAMETHBIX
obJacrei;

BBIJIBUTaTh HOBBIE UJICH, TIpejIaraTh OpUrMHAIbHBIE TTOAXObI
PEIICHUST; CITOCOOHOCTh UX UCITOJIb30BAHUS B TO3HABATEIIBHON 1
COIIMAJIbHOM MPAKTUKE

pelicHrd  3aaa4u
JOCTOBEPHOCTD,

JESTEIbHOCTH YEJIOBEKA;
- YMEThb BBISABIATH XapaKTE€pHblE MNPU3HAKK U U
B3alMOCBS3b W3Y4YEHHBIX MOHSATHH, MPUMEHSTH
COOTBETCTBYIOIIME MOHATUSA IPU OMHCAHUU CTPOCHUS U
CBOMCTB B3aUMOCBSI3b W3YYEHHBIX IOHSITHH, NPUMEHATH
COOTBETCTBYIOIIME MOHATUSA IPU OMHCAHUU CTPOCHUS U
CBOMCTB HEOPraHWYECKUX U OPraHMYECKHX BEIIECTB U MX
NPEBPAILICHHUI; BBISBIATH  B3aUMOCBS3b  XUMHUYECKHX
3HAHUW C TMOHATHSMM M TPEACTABICHUSMHU APYTUX
€CTECTBEHHOHAYYHbIX MPEIMETOB;
[IP6 3 ymeTh MCHOJIL30BaTh HAMMEHOBAHUS XUMHUYECKUX
COEIMHEHUI MEXIYHAapOJHOTO COK03a TEOPETHUYECKOW U
HIPUKIAJHON XMMHUH U TPUBUAJIbHBIE HA3BAHUS BaXKHEUIINX
BEIIeCTB  (ITWJIGH,  AalleTUJieH, [JIHIEepUH, (eHom,
(dbopmanbaerua, YKCycHas KHCIO0Ta, TJIMIUH, YrapHbIA Tas,
YIJIEKUCIIBIA Ta3, aMMHakK, TallleHas WU3BECTb, HeralieHas
U3BECTh, MUTHEBASI CO/Ia U APYTHX), COCTABIATH (POPMYIIBI
HEOPTraHWYECKUX M OPraHMYECKUX BELIECTB, yPaBHEHUS
XUMHYECKUX  peakuui,  OOBSACHATH  HMX  CMBICI,
NOJATBEP)KJAaTh  XapaKTEPHbIE XHMHUYECKHME  CBOMCTBA
BELIECTB  COOTBETCTBYIOILMMHU  JIKCHEPUMEHTAaMU U
3aMMCAMH YPaBHEHUH XMMUUYECKUX PEaKLINN;
- yMeThb YCTaHaBIMBATh HPHHAJJIEKHOCTh H3YYEHHBIX
HEOPraHMYECKUX M OpPraHMYeCKMX  BEIIECTB K
OmpeAeNeHHbIM KJlaccaM W TpynnaM  COEJUHEHHH,
XapakTEepU30BaThb MX COCTAaB W BaXHEHIIME CBOMCTBA;
OTpeNeNIATh BUABl XUMHUECKHX CBsi3ed (KOBaJeHTHas,
MOHHas, MeTaJlIIn4ecKas, BOJIOPOJIHAS), THUIIBI
KPUCTAJUIMYECKUX PEIIEeTOK BELIeCTB; KJIAaCCH(PUIUPOBATH
XUMHYECKHUE PEAKIINH;
- copmupoBaTh  NPEACTABICHUA: O XHUMHUYECKOH
COCTaBJISIOLIEH ecTeCTBEHHOHAYYHON KapTHHBI MUPA, POJIH
XMMUU B TIO3HAHUM SIBJICHUH MPUPOJBI, B (OPMUPOBAHUU
MBIIIJICHUSI U KYJIBTYPhl JIMYHOCTH, €€ (PyHKIMOHAIBbHOMI
I'pPaMOTHOCTH, HEOOXOIUMOM JUIsl pelIeHHUs] TPAKTUYECKUX
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3aJa4 W OKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3JI0POBbIO U IIPUPOJHOM Cpejie;

ITP6 4 ymeTb IPOBOAUTH pacueThl 10 XUMUYECKUM
dbopMynaM UM YpaBHEHUSM XUMHUYECKUX pPEaKLHUH C
UCIOJIb30BAHUEM ¢buznveckux BEJIMYMH,
XapaKTepU3YIOIIMX BELIECTBA C KOJUYECTBEHHON CTOPOHBI:

Maccel, o0BEMa (HOpMasnbpHBIE  YCIIOBUS) Ta30B,
KOJIMYECTBAa  BELIECTBA;  HCIIOJIb30BaTh  CHCTEMHBIE
XUMHUYCCKUC 3HAHUA JJISL IIPUHATHUA pemeHHﬁ B

KOHKPETHBIX JKU3HCHHBIX CHUTyalluAdX,
BCIICCTBAMU M UX ITPUMCHCHHUECM

CBA3aHHBIX C

OK 02.
Ucnonp3oBath
COBPEMECHHBIC
CpeAcTBa  IOWCKA,
aHanm3a u
UHTEPIIPETAIAN
uHpopmanuu u
UH(POPMALOHHEIE
TEXHOJOTHUHI ISt
BBITTOJIHEHHST 337124
npodeccuoHanbHOM
JeSITeTbHOCTH

B 00nacT IeHHOCTH HAyYHOTO TTO3HAHUS:

JIP 04 copmMupoBaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BHTHSI HAyKH M
OOIICCTBCHHON MPAaKTHKH, OCHOBAHHOTO Ha JHMAJOre KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO Mecra B
MOJINKYJIbTYPHOM ~ MHpPE; COBEPIICHCTBOBAHHE S3BIKOBOW H
YUTATENILCKOM KYyJbTYPbl KaK CPEACTBa B3aMMOJCHUCTBUS MEXITY
JTOIPMU W TIO3HAHWS MHUpPA; OCO3HAHWE IICHHOCTH HAyYHOH
NESTeIbHOCTH  TOTOBHOCTh  OCYHIECTBISITH ~ MPOEKTHYIO |
HCCIICIOBATEIILCKYIO JCSITSIIbHOCTh HHIUBUYATBHO U B TPYTINE

OBnazieHne yHUBEPCAIbHBIMU Y4YeOHBIMH TO3HABaTEJIbHBIMU
JNEUCTBUSAMMU:

MP 04 B) pabota ¢ uHpopmanuei:

- BIQJETh  HAaBBIKAMH  TOJY4YCHHs  WHPOpPMALUU U3
HCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITEITbHO
OCYIIECTBISTh TIOUCK, aHaIu3, CHCTEMATH3aIINIO "
MHTEpOpeTaluio HHQPOpMAlUKM PA3IUYHBIX BUAOB U  (QOpM
MIPEICTaBIICHHS

- CO3/1aBaTh TEKCTHI B pa3IMYHBIX (hopMaTax C yueTOM Ha3HAUYEHUS
nH(pOpMallUd M I1EJNEeBOM ayAUTOPUU, BBIOMpPAs ONTUMAJIbHYIO
¢dbopMy npeAcTaBICHUs U BU3YyalIU3alluy;

- OLICHUBATh JIOCTOBEPHOCTb,
uHpopManuy, ee COOTBETCTBHUE
MOPaJIbHO-3THYECKHM HOpMaM

JETUTUMHOCTD
IIpaBOBLIM n

I[IP6 3 ymerTb mIaHUpPOBATh M BBIIOJIHATH XUMHUYECKUH]
9KCIIEPUMEHT (IPEBpAIIECHUs] OPraHMYECKUX BEIIECTB IPU
HarpeBaHuy, MOJIyYeHUE STHIIEHA U U3yYEHHE €ro CBOMCTB,
KayeCTBEHHbIE PEAKIIUU Ha aJIbJIETH/Ibl, KpaXMaJl, YKCYCHYIO
KUCIIOTY; AEHaTypauus OEJIKOB NpPH HarpeBaHHUM, I[BETHbIC
peakuuu 0€JIKOB; IIPOBOJIUTH
peakuMd HOHHOIO OOMEHa, ONpPENeNsATh Cpeay BOJIHBIX|
pacTBOpOB, KAUECTBEHHBIE PEAKIIMK Ha Cynb(dar-, KapOoHaTH
U XJOpPHMI-aHHOHBI, HAa KaTMOH AaMMOHHS; peularh
SKCIEPUMEHTAIbHBIE 3a7aun 1Mo TemaMm "Metamnel" U
"Hemerannsl") B COOTBETCTBUM C TNPAaBUJIAMU TEXHUKH
0e30macHOCTH  TpH  OOpalleHHH C  BEHIeCTBaMU U
71a00paTOpHBIM 000PYAOBaHUEM; MPEACTABIATh PE3yIbTaThl
XMMHYECKOI0 3KCIIepUMEHTa B (opMe 3amnucu ypaBHEHHH
COOTBETCTBYIOIUX PEeAKUMHA U (HOPMYIHPOBATH BHIBOJBI HA|
OCHOBE 3THUX PE3YJIbTaTOB;

I1P6 6 ymeTb aHAIM3UPOBAaTh XUMHUYECKYIO HH(OPMAIIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX MCTOYHUKOB (CPEACTB MacCOBOM
uHpopmanuu, cetb IHTEpHET U apyrue);

- [IP6 4 Bmamerp OCHOBHBIMH METOJAaMH HAYYHOTO
MO3HAHUS BELECTB M XUMHUYECKUX SIBICHUH (HaOmoieHue,
W3MEpEeHue, OJKCIEPUMEHT, MOJIEIUPOBAHUE); YMETh
MPOBOJUTH pacyeThl MO XHUMHUYECKUM QopMmysaMm H
YpaBHEHUSAM XHMHUYECKHX pEaKIHMi C HCIOJb30BaHUEM
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- CTOJIB30BATh CPEACTBA HHPOPMALMOHHBIX
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHH B PEILICHUN
KOTHUTHBHBIX,KOMMYHHUKATUBHBIX M OPraHU3aIMOHHBIX 3a/1a4 C
cobmroieHreM TpeOOBaHMI HIPrOHOMHKH, TEXHUKH O€3011aCHOCTH,
THTHEHBI, pecypcocOepeKeHus1, TPABOBBIX U 3TUYECKUX HOPM,
HOPM MH(OpPMaMOHHON

0€e30IacCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI HHPOPMAIIHH,
MH(POPMAMOHHOM 0€30MaCHOCTH JMYHOCTH;

(GU3NYECKUX BEJIMYMH, XapaKTEPU3YIOIIUX BELIECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 00beMa HOpPMaJIbHbIE
YCIOBHA) TIa30B, KOJIHMYECTBA BELIECTBA; MHCIOJIb30BaTh
CUCTEMHbIE XUMHUUYECKNE 3HAHUS JUISl IIPUHATUS PELLICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalHUsX, CBSI3aHHBIX C
BEILIECTBAMU U UX IIPUMECHECHUEM

OK 04.
DddexTuBHO

B3aMMO/JIENCTBO BaTh

- TOTOBHOCTb K  CAMOpPAa3BUTHIO,  CaMOCTOATEIBHOCTH U
CaMOOIIPE/IEIICHUIO;

MP 03 OsnasgeHue HaBbIKaMU Yy4eOHO-UCCIIENOBATEIbCKOM,
MPOEKTHOM M COLMATIbHOM JIEATEIIbHOCTH;

OBnageHue yHUBEpCAIbHBIMU KOMMYHHKAaTUBHBIMU JI€HCTBUSIMU:
JIP 07 6) coBMecTHas IeITCILHOCTD:

I[IP6 3 ymers MJIaHUPOBATH M  BBINOJHATH
XUMHYECKUH SKCIEPUMEHT (TPEBpallleHUs OPraHMYECKUX

Eonneiiggzan 11/31 - TOHMMAaTb M HCIOIb30BATh MPEUMYIIECTBA KOMaH/JHONH U | BELIECTB TIpH HArPEBAHNH, [IONYEHNE STUIICHA U H3YEHHE
KOMatIe UHIUBUAYATbHON pabOTBHI; § €ro CBOMWCTB, KayeCTBEHHbIE pPEAKIMM Ha aJbJErHJIbl,
- NPUHHMMATh LI€JIM COBMECTHOM JIeATENbHOCTH, OPraHU30BbIBATh | Kpaxmall, YKCYCHYIO KHUCIIOTY; JieHaTypauusi OeIKOB IpH
U KOOPJIMHUPOBATH JIEHCTBUS 10 €€ JOCTHKEHHIO: COCTABJIATH | HATPEBAaHUM, I[BETHbIE peakUUu OEIKOB; MPOBOJIUTH
IUTaH  JIeHCTBMM, pacmpeneniaTb pojd ¢ Y4YeTOM MHEHUH | peakllMd HOHHOTO OOMEHa, ONpEeNeNsiTh CpeAy BOJHBIX
Y4aCTHUKOB 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOThI; pacTBOpOB, KAuyeCTBEHHbIE peakuMu Ha  cylbdar-,
- KOOPJMHUPOBATh U BBIOJIHATH Pa0OTy B YCIOBHSAX PEAJbHOro, | KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS;
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBUS; I[IP6 5 pemarb 3KCHepUMEHTAJIbHbIE 3a7aud IO
OCYILIECTBIIATh IO3UTHBHOE CTpaTErMueckoe MnoseaeHue B | Temam "Meramwiel" n "Hemertamnsl" B COOTBETCTBHH C
Pa3IMYHBbIX CUTYyalMsX, HNPOSBISATH TBOPUYECTBO M BOOOpa)KEHUE, | MPaBUJIAMU TEXHUKM O€30MacHOCTH MpH oOpallleHuu c
OBbITh HHUIIMATUBHBIM BEIIECTBAMM M JAOOpAaTOpPHBIM  OOOPYJOBaHUEM;
OBnazieHne YHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSAMU: | MIPEICTABIATh PE3YJIbTaThl XMMHUECKOTO SKCIIEPUMEHTA B
MP 02 r) npunsitie ceds U ApYrux JIroJei: (dopMe 3anmucu ypaBHEHHI COOTBETCTBYIOIIMX PEAKIMNA U
- IPUHMMATh MOTHBBI U apTyMEHTHI APYTUX JIIOJEH MpH aHaiu3e | GOopMyJIUpPOBaTh BBIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB
pE3yJIbTAaTOB AEATEIbHOCTH;
- IpU3HaBaTh CBOE MPaBO U MPABO JIPYTUX JIOJEH Ha OIINOKH;
pa3BUBaTh CIIOCOOHOCTh MOHHMMATh MHpP C MO3HMIMU JAPYroro
YeJioBeKa
OK 07. JIP 14 B 00nacTy 9K0JIOTHYEeCKOT0 BOCIIUTAHUS: [TP6 1 cdopmupoBaTh NPEACTABICHHUS: O XHMHUYECKOMH
CopeiicTBOBaTh - cOpMHPOBAHHOCTh HKOJIOTMYECKON KYJBTYphbl, MOHMMAaHHUE | COCTABJSAIOINIEH €CTECTBEHHOHAYUYHOU KapTUHBI MUPa, POJIU
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COXPAHEHHUIO BIMSIHUS COLMAIbHO-9KOHOMHMYECKUX TIPOLIECCOB HAa COCTOSIHHME | XMMUHU B TO3HAHUM SIBICHUH MPUPOJBI, B (POPMUPOBAHUH
OKpYyXKarouieu IPUPOJHOM U COLMATIBHON Cpelbl, OCO3HAaHHE IJI00AJBHOIO | MBIIUIEHUS M KYJBTYPbl JUYHOCTH, €€ (PYHKLHOHAIbHOM
cpensl, XapakTepa dKOJIOTHYECKHX po0iIeM; IpPaMOTHOCTH, HEOOXOIUMOM Il pEIICHUS] MPAKTUYECKUX
pecypcochepex - IUIAHUPOBAaHME U OCYILECTBIIEHHE JEHCTBUM B OKpYXarolleHd | 3a1a4y M 3KOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K
€HUI0, IIPUMEHATH | CPEe Ha OCHOBE 3HAHUA 1EeJIeM yCTOMYMBOIO Pa3BUTHSA | CBOEMY 310POBBIO U IIPUPOIAHOU CpELE;
3HAHUSA 00 | yenoBe4eCcTBa; I[IP6 5 ymerp coOnromaTh MpaBWila  HKOJOTMUYECKH
W3MEHEHUU aKTUBHOE HENpPUATHE ACUCTBUM, IPUHOCAIINX Bpell OKPYXKAIOWIEH | 1Ieecoo0pa3sHOro IMoBeIeHUs: B ObITY W TPYAOBOM
KJIUMaTa, NPUHLMIIBL | CPELE; JEATEIIBHOCTH B LENSAX COXPAHEHMsI CBOErO 3I0POBbs U
OepexIINBOro - yMEHHE NPOTHO3MPOBATH HEOJIATONPHUATHBIE HKOJOTHUYECKUE | OKPYIKAIOIIEH NMPUPOJHON CpEAbl; YUYUTHIBATH OMACHOCTDH
IIPOU3BOJICTBA, IIOCJICACTBYS IPEANPUHUMACMBIX ICUCTBUM, IPEJOTBPAILATh UX; | BO3ACUCTBHA HA JKUBBIE OpPraHU3MBbl  ONPEACIICHHBIX
3P PEeKTHBHO - paciiupeHue OIBITA NeATEIbHOCTH JKOJIOTHYECKOM | BEIIECTB, IIOHMMAas CMBICJI IIOKa3aTeis IpeaesbHON
JEICTBOBATH B | HaIIpaBJICHHOCTH; JOIyCTUMON KOHIICHTpALuu
Ype3BbIYAHBIX MP 03 oBnaszeHue HaBbIKAMH Yy4€OHO-UCCIIEOBATEIbCKOM,
CUTYaLUAX IIPOEKTHOM U COLIMAJIBHOM 1EATENbHOCTH;

JIP  13. Oco3HaHHbIi BbIOOp Oyaymeil mnpodeccun U

BO3MOKHOCTEH peanu3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB;
IK 1.5. OTHOLIeHWe K  mpodeccuoHanbHOM  gestenbHOocTH  Kak | [IP6 1 CdopmupoBaHHOCTH NPENCTABICHUNM O MECTe
Ocy1ecTBiATh BO3MOKHOCTH YYacTHUSl B pELICHUU JIMYHBIX, OOIIECTBEHHBIX, | XUMUU B COBPEMEHHOH HaydyHOW KapTHHE MHpa;
TEKYILYIO roCy/1apCTBEHHbIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM. MMOHMMaHUE POJIM XUMHUHU B (OPMUPOBAHUU Kpyrozopa u
TPYNIIUPOBKY U MP 01. YMeHHe caMOCTOSITENbHO ONPENEIIATh e AeATENbHOCTH | (YHKIIMOHATIBHON
UTOTOBOE U COCTaBIATh  IUIAHBl  JIEATEIBHOCTH;  CaMOCTOSTENIBHO | TPAMOTHOCTH 4YeJIOBEKa JUI PEHICHUs NPAKTUYECKHUX
00o011eHne GakToB | OCYIIECTBIIATH, KOHTPOJINPOBATh u KOPpPEKTHPOBATh | 3a/a4;
XO03MCTBEHHOU JeSITeNIbHOCTh; HCIOJb30BaTh BCE BO3MOXKHbIE pecypcbl ais | [IPO6 5 Bnagenue npaBuinaMy TEXHUKH O€30MACHOCTH MPU
JESATEIIBHOCTH JOCTMKEHMSI TIOCTaBJICHHBIX LEJNed M pealu3alyy IUIAHOB | MCIOJIb30BaHUM XMMUYECKUX BELIECTB;

JACATCIIBHOCTH, BLI6I/IpaTB YCOCHIHBIC CTpaTeTUU B Pa3JIMYHBIX
CUTyalusiax
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2. CTPYKTYPA U COAEPXKAHUE OBIIIEOBPA3OBATEJILHOM

JAUCHUITIJIMHBI «XUMUS»

Bun yueOHoi padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM NPOrpaMMBbl AMCHHUILIMHBI 72
B T.4.

OcHOBHOe co/Jiep:KaHue 66
B T. U..

TEOPETHIECKOe 00yUeHUE 26
MPAKTUUECKUE 3aHATHUS 20
1abopaTopHBIC 3aHATHUS 20
[IpodeccuoHaAIBHO-OPUEHTHPOBAHHOE COJACPIKAHME

(comep:kaHue MPUKIATHOTO MOTYJIs1) 0
B T. U..

TEOPETUICCKOE OOYUCHHE 2
MPAKTUYECKUE 3aHATHUS 4

[Ipome:kyTouHas aTrecTaums (3a4eT)
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2.2 TemaTuuyecKHUii MJIAH U cOlePKAHUE YUeOHON TUCHMILTHHBI

DopmMupy
HanmenoBanue Conep:xanue yueOHOro MaTtepuaa (OCHOBHOE U POGecCHOHAIbHO-OPHEHTHPOBAHHOE), O0beM | emble
pa3aesioB U TeM JIJadopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIAIHON MOAY/Ib 4acoB | KoMIeTe
HIITUM
1 2 3 4
OcHOBHOE coiepxaHue 72
Pa3nen 1. TeopeTnyeckue 0CHOBBI XUMHUH 30
Conep:xxanue yueOHOIro MaTepuaJa 3
Jlekuusa Nel. Xumuyeckuit seMeHT. AToM. S1ipo aToMa, U30TOMBL. DIIEKTpOHHAsE 000JI04Ka. DHEPreTHIeCcKue
YPOBHH, TIOypPOBHU. ATOMHBIC OpOUTay, s-, P-, d- amemMeHTsl. OCOOCHHOCTH pacHpe/e/CH s 3JICKTPOHOB 110 1
OpOUTANIIM B aTOMaXxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOO0B. DNEKTPOHHAsI KOHPUTypauus aromoB. OCHOBHbBIE
Tema 1.1. XUMUYECKHUE 3aKOHBI
OCHOBHBIE IIpakTHYeckne 3aHATHA 2
XUMHUYCCKUC IIpakTuyeckas padora Nel. «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI B XMMHUU U PacyeTbl 10 YPABHEHUSIM
IOHATHUA U 3aKOHBI, | XUMUUYECCKUX peaKHHﬁ». OK 01
CTPOCHHC aTOMOB OTHOCUTENbHBIE aTOMHAsA U MOJEKyJsipHas Maccel. MonsipHas macca. KonnuectBo BemectBa. MaccoBast 1015 2
XUMHUYCCKHUX BemecTBa. 3akoH ABoraapo. MouspHbeiii 00beM ra3oB. OTHOcHUTENbHAsh IUIOTHOCTh Ta3oB. Pacuersl mo
SJIEMCHTOB YPaBHEHMSIM XHMHYECKHX pPEaKLUMH C MCIOJIb30BaHHMEM MAacCOBOM JIOJIM BellecTBa, oObeMa (HOpMasbHbIE
yCIJIOBUS1) Fa30B, KOJINYECTBA BEILIECTBA
JlabopaTopHble 3aHATHS
JladopaTopnas padora Nel «OcHOBBI TabopaTopHO MpakTUKWy». JIabopaTopHas mocy1a ¥ XMMHUYECKUE
peaktuBbl. OcHOBHBIE TabopaTopHBIe onepaiuu. Jlaboparoproe o6opynoBanue. TexHrnka 6€30MacHOCTH U 2
npaBuiia paboThl (MOBEAECHMsI) B 1a00paTOPHUH.
Tema 1.2. OcHoBHOe coJep:kaHue 2
[lepnoanueckuit
LAKOH 1 IIpakTH4eckue 3aHATHSA 2
[leproauyeckas IpakTuyeckas padora Ne2. «/3yueHne nepruoguYecKux 3aKOHOMEPHOCTEW U UX B3aUMOCBSI3H CO CTPOECHUEM OK 01
CUCTEMa XUMUYECKUX| aTOMOBY. OK 02
biieMeHToB /[]. 1. [lepuoanueckas cucrema xumuueckux snemeHToB [[.M. MenneneeBa. CBsi3b NepUOANUECKOTO 3aKOHA U 2

MemngeneeBa, ux
CBSI3b C COBPEMEHHOU

Ilepuoanyueckoil CUCTEMBbI XMMHYECKHX JJEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHSI aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XMMHYECKHX JJIEMEHTOB, 00pa3yeMbIX HMMH TPOCTBIX M CIOXKHBIX
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reopueii BEIECTB O IPyINaM M IepuogaM [lepuoaudeckoii cucreMbl. 3HaYeHUE TEPUOIMIECKOrO 3aKOHA M CHCTEMBI
XUMHYECKHX 271eMenToB JI.M. MeHnneneepa B pa3sBUTHM HAyKHU.
Tema 1.3. Cojep:kaHue y4eGHOro MaTepuaja
Crpoenue Jlexuust Nel. Ctpoenue Beniectsa. XUMUUecKas CBA3b. BUIbI XMMUYECKOH CBA3M (KOBaJICHTHAs HENOISAPHAS U
BCIICCTBA TIOJIApHAS, HOHHAS, MeTaLIMIecKas). MeXaHu3Mbl 00pa30BaHUs KOBAICHTHON XUMHYECKOM CBA3H (OOMEHHBIN 1
1 ipupoZa - JIOHOPHO-aKLENTOPHEIN ). BogopoaHas cBa3b. BaleHTHOCTE. DIEeKTpOOTpHIATENFHOCT. CTENEHb OKUCIICHHUS.
XUMHUICCKON VOHBI: KATHOHBI M aHHOHBI OK 01
CBAM. IIpakTnyeckue 3aHATHS
Mmuoroo0pasue >
BEIECTB IpakTuyeckas padora Ne3. «CtpoeHue BEIIECTBA U MPUPOJIa XUMUUECKON CBI3HU».
JleMOHCTpamust MOJIeNe KPUCTAJUTMUECKUX PEIISTOK: MOHHOW (XJIOpWJ HATpHUs), aTOMHOH (TpaduT u amMmas),
MOJIEKYJIAPHON (yIJeKMCIbI ra3, MOj), MeTalIMYecKol (HaTpuii, MarHuii, Menp). PelleHue IpaKTHYECKUX
3a/laHui Ha COCTABJICHUE 3JIEKTPOHHO-Tpaduueckux GopMy1 a1eMeHToB 1—4 neprojoB
Tema 1.4. Copep:kanne y4e0HOI0 MaTepHaJia
Knaccnuxarus, Jlekus Ne2. Knaccudukanus HEOpraHM4eCKnX BemecTB. HoMeHKIaTypa HEOPraHMUECKUX BEIECTB (OKCHIBI,
. HOMCHKJIATYPA | rypokcuapl, KHCIOTBI, CONMM). BeIlecTBa MONEKYJISPHOIO W HEMOJEKYJISAPHOIO CTPOEHHUS. ATperaTHbIe
HCOPraHMICCKAX cocTosHus BemecTsa. Kpucranindyeckue u aMop(HbIE BEMIECTBA. 3aKOH ITOCTOSHCTBA COCTaBA BEIECTBA. THIIBI
BCIICCTB KPUCTAUIMYECKUX DELIETOK (aToMHas, MOJIEKYJIpHAs, HOHHAs, METaUIMYecKas). 3aBUCHMOCTh CBOWCTBA
BEILECTB OT TUIIA KPHCTAIIMYECKON PEemETKH
TpakTHYecKHe 3aHATHS OK 01
IpakTuueckas padora Ned. «HoMeHKIaTypa HEOPraHUYECKHX BEIIECTB. OK 02
PelleHne INpaKTUYECKHMX 3aJaHHMi 10 KIacCU(DUKALMHM, HOMEHKIAType M XMUMHYECKAM (OpMysam
HEOPraHUYECKHMX BEIIECTB PA3IMYHBIX KIAaCCOB (yrapHbIA a3, yIJIEKHCHIBIA a3, aMMMak, TalleHas HU3BeCTb,
HETalleHas U3BECTh, IUThEBAs COAA M APYIMX): Ha3BaHHWs BEIIECTB 1Mo MexmyHapomnoi (UIOITAK) wim
TPUBHAILHON HOMEHKIIATYPE M COCTaBIEHHE (POPMYJIbI XMMHUUECKHX BEIIECTB, ONpE/eIeHIE IPHUHAIIEKHOCTH
Kk Kkiaccy. Ilomck wuH(OpPMAlMU II0 Ha3BaHUAM, HMIAECHTH(HKATOPAM, CTPYKTYPHBIM (GopMyiaaM. AHaiu3
XUMHUYECKOH MHQPOpMALUH, IOIy4aeMOH M3 Pa3HBIX HCTOYHMKOB (CPEICTB MaccoBOi HMH(OpMAIMH, CeTh
UHTepHET U Apyrue)
Tema 1.5. Copnepskanue y4e0HOro MaTepuaja
[ XUMUMCCKUX | Jlexnmst Ne3. Xumuueckas peakuus. Kiaccupukaiuss XUMHYECKAX pEakUMd B HEOPraHMYECKOM |
peaxuit OK 01

OpFaHquCKOﬁ XUMHH. 3aKOHBI COXpPaHCHUSA MACChbl BCIICCTBA, COXPAaHCHUA W MPEBPAIICHHA DHEPTHUU IIPpU
XUMHUYCCKUX pCaKknuigx. OKHCIUTEIBFHO-BOCCTAHOBUTCIIHHEIC pCaKknuun (ypaBHCHI/IH OKHCJICHUSA-
BOCCTAaHOBJICHHA, CTCIICHb OKUCJICHHUA, OKHUCIHUTCIIb M BOCCTAHOBUTCIIb, OKHCIIMUTCIBHO-BOCCTaAHOBUTCIIbHBIC
PCaKiunu B IIpUpoac, IPOU3BOJACTBCHHBIX IMPOLCCCAX U JKUZHCACATCIILHOCTU Opr’ aHI/ISMOB)
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JlaGopaTopHble 3aHATHSA

JlaGopaTtopHasi padoraNe 2 "Tumnbl XUMHYECKUX peaKuii”.

HccnenoBanre THUMOB (IO COCTaBY M KOJMYECTBY HCXOMHBIX M OOpAa3yIONIUXCS BEIIECTB) M IPHU3HAKOB
xuMuueckux peakuuid. [IpoBeneHue peakuuid MOHHOTO OOMEHa, ONpENENeHHE CpeAbl BOJIHBIX PACTBOPOB.
3ajaHusi Ha COCTABJICHUE MOHHBIX PEaKIIHi

Tema 1.6.
CkopocTh
XAMHYECKHX
peaKLHii.
Xumuaeckoe
paBHOBeEcCHE

Conep:kaHue y4eOHOIro MaTepuaJia

Jlekums Ne3. CkopocThb peakiuu, ee 3aBUCUMOCTh OT Pa3jINYHbIX (DaKTOPOB: MPUPOABI PEATUPYIOLINX BEIIECTB,
KOHLEHTPALlUU pPearupyrolIuX BEUIECTB, TEMIIEPaTypbl U IUIOMIAJM PEAKIMOHHON MOBEPXHOCTH. TeEIUIOBbIE
3¢ (}exThl XMMHUYECKUX pEeaKIMii: 3K30- M 3HAoTepMHueckue peakuuu. OOpaTuMmble peakiuu. XUMHYECKOe
paBHOBecHe. PaKTOpbI, BIUAIOIINE HA COCTOSIHME XMMHUYECKOI'O paBHOBECHS (KOHLIEHTpPAllMs PEareéHTOB WIIU
IPOAYKTOB peakinu, napienue, remneparypa). [Ipunmun Jle [llarense

IIpakTH4YecKkue 3aHATUSA

IIpakTnyeckas padora NeS. «Biusaue pa3nuyabix (akTOPOB HA CKOPOCTh XUMHUECKOW PEAKIIUN.

Perienne npakTUKO-OPUEHTHPOBAHHBIX 33/JaHUIl Ha aHaIW3 (PAKTOPOB, BIUSIOUIMX HAa H3MEHEHHE
CKOPOCTH XMMHYECKON peaklyy. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT MPUCYTCTBUS KaTanuzaropa
Ha IpUMEpPE Pa3JIOKEHUsA IEPOKCHUIAa BOAOpPOJA € IOMOINBI JUOKCHIA MapraHiia M Karainasbl. Pemenue
IIPaKTUKO-OPUEHTUPOBAHHBIX 3aIaHUI Ha NMpuMeHeHne npuHiuna Jle-Illarense s HAX0XKIECHWUS HAllpaBICHUS
CMEILEHHs] paBHOBECUS XMMUYECKOM peakUuu U aHaiau3 (aKTOpOB, BIMAIOIIMX HA CMEIEHHE XHMHYECKOro
paBHOBECHS

JlaGopaTopHble 3aHATHUS

JladopaTtopnasi padora Ne3d «CkopocTh XuUMHUYECKHX peakiuid. CMelIeHHe XUMHUYECKOTO PaBHOBECHUS
Pemenne mpakTUKO-OpUEHTHPOBAHHBIX 33/JaHUN Ha aHaiu3 (AKTOPOB, BIMAIOIIMX HAa M3MEHEHHE CKOPOCTH
XUMHUYECKON peaklliy, B T.4. C MO3ULUN SKOJIOTMYECKH LEeIecO00pa3sHOro MOBeNEHUs B OBITY U TPYAOBOM
JEATEIIBHOCTH B LIETISIX COXPAHEHMSI CBOETO 3J0POBBS M OKPY’KAOIEH IIPUPOJHON CPEIbI.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHN HAa npuMeHeHnue npuHiuna Jle-Illarense mis
HAXO0XJICHUsl HAIIPABJICHUS CMEILEHUS

OK 01
OK 02

Tema 1.7.
PactBops1, Teopus
3JIEKTPOJIUTUYECKO
W Juccolallud |
HOHHBIA 0OMeEH

Conep:xanue y4eOHOro MaTepuasia

Jleknusi Ne4. PactBopbl. Buiabl pacTBOpOB IO COAEPKAHUIO PACTBOPEHHOI'O BEIIECTBA. PacTBOpHMOCTS.
[TonsiTHE O nUCHepCHBIX cucTeMax. VICTHHHBIE U KOJUIOMIHBIE PacTBOPBL. MaccoBas 0JIsI BELIECTBA B PacTBOPE.
[TonsiTue o BomopoaHoM mokasarene (pH) pactBopa. Dnekrponutudeckas auccouuanusi. CuibHble U cialble
AJIEKTPOJIUTHI, HEJEKTPOJIUTHI. Peaklinu MOHHOTO oOMeHa

IIpakTHYecKkue 3aHATHA

IIpakTnueckass padora Ne6. CrnocoObl BBIpaXEHUS KOHIIGHTPALMU pPAcTBOpPOB. PeleHne mMpaKTUKO-

OK 01
OK 02
OK 04
OK 07
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OPUEHTUPOBAHHBIX PACYECTHBIX 3aJaHUN HA PACTBOPHI

JlaGoparopHble 3aHATHSA

JlaGopatopunasi padora Ne4 «Ilpurorosienure pacTBOpoB». I[IpuroropiieHue pacTBOpOB 3aJlaHHON MacCOBOM
JI0JIe PacTBOPEHHOT'O BEIECTBA, MPOBEACHUE pPEaKIUil MOHHOTO OOMEHa, OmpeesieHHE Cpeabl PacTBOPOB
BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO HHAWKATOpa (KHUCTas, HeWTpasbHas, WIeJlouHas). 3aJaHus Ha
COCTaBJICHME HMOHHBIX peakiuid. PellleHne NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJlaHU Ha PACTBOPHI,
HCIIOJIb3YEMbI€ B OBITOBOM M MPOU3BOJCTBEHHOMN AEATEILHOCTH YEJIOBEKA

KOHTpoJ/IbHaA
padora 1

IIpakTnyeckas padora Ne6. CtpoeHue BemecTBa U XUMUYECKUE peakiun (1o pasneny 1)

Paznen 2. Heoprannueckasi Xumust

Tema 2.1.
dusnko-
XUMHYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BEIIIECTB

OcHoBHOE CoAECpPKaHUuEC
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TeopeaneCKoe oﬁyqelme

Jlexuus NeS. Metaisl. O0mue Gu3ndecKkne 1 XUMUYeCKHe CBOWCTBA MEeTAIIOB. CIIOCOOBI MOTyYeHHS.
3HayeHre METAJJIOB U HEMETAJLJIOB B IIPUPOJE U JKU3HEACATEIbHOCTH YeJI0BeKa U opranu3mMoB. Koppo3us
METAJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIIOB OT KOPPO3UH

Jlexkuus Ne6. Hemetamnsl. O6mue ¢pusnueckue 1 XMMUYECKHE CBOWCTBA HEMETAIUIOB. TUIIMYHBIE CBOWCTBA
HemetaiioB [V- VII rpynn. Knaccudukanus 1 HomeHKIaTypa coelMHEHu HeMeTauioB. KpyroBopoTsl
OMOTE€HHBIX JIEMEHTOB B IIPUPOJIE.

Jlekumsa Ne7. Xumuueckue cBOICTBa OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BELIECTB (OKCHUIOB, THAPOKCUIOB,
KHCJIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOIMCTB MPOCTHIX BEILECTB, BOJAOPOIHBIX COEINHEHHH,
BBICHIMX OKCHJIOB U THIPOKCHJIOB.

IIpakTH4eckne 3aHATHA

IIpakTnueckas padora Ne7. CocraBieHne ypaBHEHUN XUMHUYECKUX PEAKIIUNA C y4aCTHEM IMPOCTHIX U CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAJIJIOB U HEMETAJIJIOB; OKCHUJIOB METAJUIOB, HEMETAJUIOB U aM(POTEPHBIX
3JIEMEHTOB; HEOPIraHUYECKUX KUCIIOT, OCHOBAHUH U aM(OTEPHBIX THIAPOKCHJIOB; HEOPIraHUYECKUX COJIeH,
XapaKTEPU3YIOIINX UX CBOKMCTBA. PellleHne MpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33]IaHUN HA CBOMCTBA,
COCTaB, MOJyuyeHHe U 0€30MacHOe UCTIOIb30BAHNE BAKHEHIITNX HEOPraHMUECKUX BEIIECTB B OBITY U
IIPaKTHYECKON NeATEIbHOCTH YEIOBEKa

JlabopaTopHble 3aHATHS

JladopaTopnasi padora Ne5 «CBoiicTBa METa/NIOB 1 HEMETAJLIIOBY.
Hccnenoanue pU3NIECKUX U XUMUYECKUX CBOMCTB METAJUIOB U HEMETAJUIOB. PerieHne sKcrepuMeHTaIbHbIX
3aJ1a4 10 CBOMCTBAM XMMHYECKUM CBOMCTBAM METAJIJIOB M HEMETAJIOB, IO PACTIO3HABAHUIO U TTOJTYICHHUIO

OK 01
OK 02
IIK.1.5
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COGI[I/IHCHI/Iﬁ MCTAJ1JIOB 1 HEMCTAJIJIIOB.

KoHnTpoibHasn o

IIpakTnyeckas padora Ne8. CBoiicTBa HEOPraHMUYECKUX BEIIECTB
padora 2

Pazgen 3. TeopeTnyeckue 0CHOBBI OPraHUYeCKON XUMHUH
Conep:kaHue y4eOHOIro MaTepuaJa
Tema 3.1. Jlexkuus Ne8. IIpenmer oprannyeckoit XumMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUEHHE B MOJTYYEHUU HOBBIX
Knacenduratus, | pepects u marepuanos. Teopus CTpOeHUS OpraHHYecKHx coemuuennii A.M. ByTimepoBa, €& OCHOBHBIE
CTpocHHe 1 nojoxeHus. CTpyKTypHble (OpMyJbl OpraHMYECKUX BellecTB. ['omousiorus, uzoMepus. XUMHUUYECcKas CBS3b B
HOMCHKJIATypa OPraHUYECKHMX COEIMHEHHSAX: KPATHBIE CBA3H, G- U T-CBSI3U.
OpTaHHHCCKIX [IpencraBienue o kinaccuuKaluy OpraHMyeckux BemecTs. HoMeHkIaTypa opraHuu4ecKux CoeJMHEHNH OK 01
BCIICCTB (cucTeMaTHYeCcKas) M TPUBUAJIbHbIE HA3BAHMUs BKHENIINX MPEICTABUTENIEH KIIACCOB OPraHMYECKHUX BEIIECTB
IIpakTHyeckue 3aHATHS K. 15

IIpakTnueckas padora Ne8. «HomeHkiaTypa opranndeckux euiects». HomMeHkiaTypa opraHn4eckux

COCMHEHUH OT/ENbHBIX KJIacCOB (HACHIIIEHHBIC, HEHACHIIIEHHBIC H apOMAaTHYECKHE YTICBOAOPOIbI, CTUPTHI,

(eHOoIbI, anbJeruibl, KETOHbI, KApOOHOBBIE KMCIOTHI U JIp.) CocTaBieHUE MOJIHBIX U COKPAIIEHHBIX

CTPYKTYPHBIX ()OPMYJT OPTaHUYECKHX BEIIECTB OTACIBHBIX KJIACCOB, UCIIOIB3YsI UX HA3BAHUS 110

cUCTeMaTHYeCKON U TPUBHAIBLHON HOMEHKIIAType (3TUJICH, alleTUIIEH, IIMIEepUH, (GeHo, popmanbaeruy,

YKCYCHasi KUCIIOTa, IIIULKH). PacueTsl mpocreiimeii popMyItbl opraHndecKoil MOJIEKYIIBI,HCXOIS U3

AIIEMEHTHOTO cocTaBa (B %)

Pasnen 4. Yraesonopoabt

Tema 4.1. Copnepxanue yueOHOro marepuaJia OK 01
CaoiicTBa Teopernyeckoe o0yueHue 0K 02
OpTaHHHYCCKHX Jlexuust Ne9. [penensHpie yraeBogopoabl (aIKaHbl # MUKIOANKaHE). [OpeHre MeTaHa KaK OJMH M3 OCHOBHBIX OK 04
COEZIMHEHU M

UCTOYHHUKOB Te€IUIa B TNPOMBIIUIEHHOCTH U ObITy. CBONCTBa NPUPOAHBIX YIJIEBOJOPOJOB, HAXOXKICHHE B
PUPOJIE€ U IPUMEHEHHUE AJIKaHOB;

Ulekuus Nel0. HenpenenbHble yriieBo0opo/ibl (aIKEHBI, aIKaJAUEHbI, aJIKUHBI).

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUN psiA. DTUIEH M MPOMNHIIEH: COCTaB, CTPOEHUE, (pU3NYECKUue U
XUMUYECKHE CBOMCTBAa (peakuMu TUJPUPOBAHUS, TaJOTCHUPOBAHUSA, TUApATALlMM, OKHUCJICHUS U
MOJIMMEPU3AIUH ) TIOTyYeHUE U TIPUMEHEHNE.

Ankaauensl: OytagueH-1,3 u MeTmnlOyraaueH-1,3, XuMu4eckoe CTpOeHUE, CBOMCTBA (peakius MOJTUMEPU3AIIiHT),
npuMeHeHue (11 CHHTe3a MPUPOTHOTO U CHHTETUYECKOTO KayuyKa U PE3UHBI).

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHSI, TOMOJIOTHUECKUHN Psifi. ATIETUIIEH: COCTaB, XUMUYECKOE CTPOCHHUE,

buznyecKkue 1 XuMUYeCcKHe CBOMCTBA (peakluy THIpUPOBaHUS, TaJIOT€HUPOBAHMUSI, THApaTallii TOPEHMS),
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II0JIy4Y€HUE U IPUMEHEHHUE (MCTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIsl CBAPKH U PE3KH METAJIIOB)
Apomaruueckue yriaeBoaoposl (apeHsl). beH3on u Tomyos: coctaB, cTpoeHHe, (U3MUECKHE M XUMHUYECKHUE
CBOMCTBa (peakuuu TajJOr€HUPOBAHUS M HUTPOBAHMS), IOJYyUYEHUE M IPUMEHEHHE. TOKCMYHOCTh ApPEHOB
(BusiHME OEH30J1a Ha OpraHu3M 4eJloBeKa). [ eHeTndeckas CBA3b MEX/y YIJIEBOJIOPOJIaMH, IPUHAIICKAIUMH K
pa3IMYHBIM KJlaccaMm.

[TpupoHBIE UCTOUYHUKY YIIeBOAOPOA0B. IIpupoansblii ra3 u nonytHele HeTsHbIe ra3sl. Hed1hb u eé
npoucxoxaenue. CriocoOs! nepepaboTku HeTH: meperoHKa, KPeKUHT (TEPMUYECKHUNA, KaTaTUTHYECKH),
nupoisu3. IIpoxykTsl nepepa®oTku He(TH, UX IPUMEHEHHE B IPOMBIIUIEHHOCTH
u B ObiTy. KaMeHHBIH yTroJib M IPOJYKTHI €r0 epepaboTKu

npuMmeHeHrne. CTeapuHOBasl U OJEMHOBAs KUCIOTHI KaK MPEICTABUTENIH BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIITMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JACHCTBHE.
Crnoxxuble 3Gupbl KaKk MPOU3BOAHBIE KapOOHOBBIX KUCHOT. ['maponu3 cioxkHbix 3¢upoB. XKupsl. ['maponus

Tema 4.2. Conep:xxanue yueOHOIro MaTepuaJia 2
®usuko- JlaGopaTopHbie 3aHATHS 2
Dusznko- JlaGopaTopnasi pa6ora Ne6 «CsoiicTBa yriuesonoponos». TpuBHanbHas M MeXKIyHapoaHas HOMEHKJIATYpa, OK 07
XUMHIICCKNC XUMHUYECKHME CBOMCTBA, CIOCOOBI MONYYEHHUs yIIeBOAOPoaoB. [lomyueHue 3TUIEHA U M3y4E€HHE €r0 CBOMCTB. 9
CBOUCTBA MojenupoBanue MOJIEKYJ] M XHMUYECKUX IIPEBPALIEHMH YIIEeBOJAOPONOB (Ha IpHMEpPE JTaHa, OJTHIICHA,
YIJICBOI0pPOIOB alleTHJIeHa U JIp.) U raJloreHOIPOM3BOIHBIX
Paznea S. Kuciopoaocoaepsxamue opranHnyecKkie coeiuHeHus 12
Tema S.1. Coaep:xanue yueOHOIro MaTepHaJia 2
Cruptel. denon Ulexknus Nell. [IpenenbHbie 0qHOATOMHBIE CIUPTHI (METAHOIN M TAHOI): CTPOEHUE, (PU3UIECKUE U XUMHUECKUE
CBOMCTBa (peakUuy C aKTUBHBIMH METajUlaMH, TaJoreHOBOAOPOAAMHU, TOpeHue), rnpuMeHeHue. BogopoaHsie
CBSI3M MEXIY MOJIEKyJIaMH cupToB. OHU3HONIOTHYECKOE ISHCTBHE METaHOJIA M ATAHOJIa Ha OPTaHN3M YeJIOBEKa.
IMHOroaTOMHBIE CHHUPTHl (3TUJICHIVIMKOJIb W TJUIEpPUH): CTpOeHHe, (PU3MYECKHe M XMMHUYECKHE CBOICTBa 5 OK 07
(B3aMMO/ICHICTBHE CO IIEIOYHBIMH MeETajllaMH, KayeCTBEHHAs peakiusi Ha MHOTOATOMHBIC CITHPTHI).
dusmnonoruyeckoe AeHCTBHE Ha OpraHu3M yenoseka. [IpuMeHeHne rauneprHa U STUICHTITMKOJIS.
@denon. CtpoeHue MOJEKyJbl, (pU3MUECKHMe M XUMHUYECKHe cBoWcTBa (peHona. TOKCHYHOCTH (eHoja, €ro
¢du3noIornuecKoe AeWCTBUE Ha OpraHu3M uenoseka. [Ipumenenue geHomna
Tema 5.2. Coaepxkanue y4eOHOro MaTepuaJa 2
Anbaeruapl. Jlekums Nel2. Anpaeruabl U KETOHBI (popMaibaeru, aleTanbleru], aleToH): CTpoeHue, (Gu3niecKue
KapbonoBsie U XUMHUYECKHE CBOMCTBA (PEaKIMM OKHUCIEHHUS M BOCCTAHOBJICHMS, KAUECTBEHHbIE PEAKIMU), MOJIY4YEHHE U
KHCJIOTBI. IIPUMEHEHUE. OK 01
CrnoxHble 3(upbl OnHOOCHOBHBIE MpeaeNbHble KapOOHOBBIE KUCIOTHI (MypaBbMHas W YKCYCHas KHUCJIOTHI): CTPOEHHE, 2 OK 02
bu3MYecKue W XUMHUYECKHE CBONCTBa (OOIMME CBOMCTBA KHUCIIOT, peaKIus 3Tepu(HKanvu), MoIydyeHue M OK 04
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*KupoB. [Ipumenenue xupos. buonorugeckas poJib )KUPOB

Tema 5.3. Conep:kaHue y4eOHOTr0 MaTepuaJia 2
VraeBobl Uleknus Nel3. VrieBoapl: cocTaB, Kiaccu(UKamus yrieBogoB (MOHO-, JAW- M ToJHcaxapuiabl). Iroko3a —
MpOoCTEHIINKA MOHOCAXapu: OCOOEHHOCTH CTPOCHUSI MOJIEKYJIbl, PU3NYECKUE U XUMUYECKUE CBOMCTBA IIIOKO3BI OK 01
(B3aumopericteue ¢ ruapokcugom wMeauw (II), okucrneHme ammmayHbIM pacTBOpoM okcuaa cepebpa (D), OK 02
BOCCTAHOBJICHHE, Op0OKEHHE IIIOKO3bI), HAX0XK/IEHUE B IPUPO/JIE, MPUMEHEHHE IITF0K03bI, OMOJIOTHYecKas poJib B 5 OK 04
KU3HEJEATEIIbHOCTH Oopranu3Ma uenoBeka. @otocunTes. PpyKTo3a Kak H30MEP IIFOKO3BI.
Caxapo3a — npeacTaBuTeNb IMCaXapua0B, THIPOIN3 caXxapo3bl, HAXOXKIEHUE B IPUPOJIE U IPUMEHEHHE.
[Tonucaxapuapl: Kpaxmall U LEUII0J103a KaKk NpUupoaHble noauMepbl. CTpoeHue Kpaxmasia U LeJUIH0I03bl,
dbuznyeckue 1 XuMUYeCcKHe CBOMCTBA KpaxMaia (THIPOJIN3, Ka4eCTBEHHAs PeaKIus C HOJIOM)
Tema 5.4. Coaep:xaHue y4eOHOro MaTepuaJia 4
dusznko- IlpakTH4YecKue 3aHATHSA 2
XUMUYECKHE IIpakTnyeckas padora NelOl. «HomeHKIaTypa KHCIOPOAOCOACPKALIINX OPTAaHUUECKUX COCTMHEHUI .
CBOKMCTBa TpuBuanpHas ¥ MeXAyHApOIHAs HOMEHKIIATypa, XMMHUYECKHE CBOICTBA, CIOCOOBI OMYyUEHUs! CIIUPTOB
KHCJIOPOIOCOACPK | U (PeHOJIOB, KAPOOHOBBIX KUCIOT M A(PHUPOB, albACTHI0B U KeTOHOB. COCTaBICHHE CXeM peakuuil (B TOM yuciie 2
ammx o MPeTI0KEHHBIM [eNnoYykaM  MpEeBpaLICHHI), XapaKkTepU3yIOIIUX  XUMUYECKUE CBOIICTBa OK 01
OpraHH4ECKHX KHCJIOPOJI0COJAEPIKAIIMX OPIraHUYECKUX COSAMHEHUN OK 02
COCIMHCHUH JlabopaTopHble 3aHATHS 4 OK 04
JlaboparopHasi pa6ora Ne/ «CpoiictBa crnuptoB» IIpoBenenue, HaOdOACHHME U ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE PEAKIUU OJHOATOMHBIX CIHPTOB (OKHCIECHHE
staHosa okcuaoM Meau (11)), MHOrOATOMHBIX CTUPTOB (B3anMo IeiicTBIE rniieprHa ¢ ruapokcuaoM meau (1)), 2
anpAeru 0B (OKHCIICHHME aMMHAuHbIM pacTBopoM okcuaa cepedpa(l) wu  ruapokcumpom memm (I,
B3aMMOJEMCTBHE Kpaxmalla C HOJOM)
JlaGopaTopnasi pa6oTa Ne8. « Xumuueckre U PU3NICCKHEC CBOHCTBA KAPOOHOBBIX KUCIOT. 5
[TpoBenenue, HabIIOACHUE U ONIMCAHKUE ONBITOB: U3yUeHHE CBOMCTB pacTBOPa YKCYCHOM KUCIOTHI
Pa3znen 6. A3oTcoaep:kainye opraHnyeckue coeIMHeHus
Tema 6.1. Coaepxanue y4eOHOro MaTepuaJa 2
AMUHBI. JlabopaTopHble 3aHATHS 2 OK 01
AMUHOKHCIOTEL.  [TaGopaTopHasi pagora Ne9. «CBOICTBA a30TOCOIEPKAIIMX OPTAHHYECKHX COCTUHCHUID. OK 02
benku dusnyeckrue U XUMMHUYECKHE CBOMCTBA aMUHOB (PEAKIMK C KUCIOTAMH M TOPEHHS) 1 aMUHOKHUCIIOT (Ha 2 OK 04
npuMepe rmuuHa). HalmroneHne W onucaHue JI€MOHCTPAIMOHHBIX OIBITOB: JIeHATypalus OEIKOB IMpH
HarpeBaHUU, IBETHHIE peaklUU OEJIKOB
Paspnen 7. BbIcOKOMOJIEKYISIPHbIE COCAUHECHUS
Tema 7.1. Conep:xaHue yueOHOro MaTepuaJia 4 OK 01
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[ [1acT™Macchl. [IpakTHYeCcKHe 3aHATHS OK 02
Kayayku. Bonokna  [Ipakruueckan pa6ora Nell. «Cnures, aHanus u KiaccuUKaLms BHICOKOMONEKYIAPHBIX COCAMHEHUID OK 04
OCHOBHBIE TOHSATUS XUMHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMEp, IOJHMEp, CTPYKTYPHOE 3BEHO,
CTENeHb MOJUMEPU3ALINU, CPEIHAS MOJeKysapHas mMacca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJEKYIISPHBIX
COCTMHEHUH — OTUMEPHU3AIIHSI U TTOJIMKOHICHCAIIUS.
D3nakoMieHue ¢ oOpa3amMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAy4yKOB: IJIACTMACChI
(TTONMMATUIICH, TIOJIUITPOITUIICH, TOJIMBUHUIXJIOPHI, TIOJTUCTHPOIT); HATYPAIBHBIN U CHHTECTHYECKUE KaydyKU
(OyTagreHOBBIM, XJIOPONPEHOBBIN U M30ITPEHOBBIN ); BOJIOKHA (HaTypalbHbIC (XJIOMOK, IIEPCTh, MIENK),
MCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKHE (KalpOH U JIABCaH)
KonTpoasnas N
paora 3 IpakTuyeckasi padora Nell. CtpyKkTypa U CBOKWCTBA OPTraHUUECKUX BEIIECTB
IIpogeccuoHaIbHO OPHEHTHPOBAHHOE CO/iep:KaHue (co/iep:KaHNe NPUKJIATHOTO MOAYJIs)
Pa3nen 8. Xumus B ObITY M IPOU3BOACTBEHHOI 1eSITEIbHOCTH YeJIOBEKA
Tema 8.1. Coaepixanue yueOHOro MaTepuasa
XuMUYecKue
TEXHOIOTHH Jlekuus Nel4. [IpaBuiia 5K0JIOTHUYECKHU 11€7€CO00pPa3HOT0 MOBEIEHUS B OBITY U TPYAOBOM AESITEILHOCTH
B IOBCEIHEBHOI | B UEIIAX COXPAHEHHUS CBOETO 310POBbs U OKPYKAIOLIEH IPUPOIHON CPEIbI, ONIACHOCTh BO3AEHCTBUS HA JKUBBIE
" OpraHU3MBbl OPTaHUYECKHUX BEIIECTB OTAEIbHBIX KJIaccOB (YIIeBOJOPOIbI, CIIUPTHI, (PEHOIIBI, XJIOPOPTaHUIECKHE
npodeccronanbHo | POM3BOIHBIC, ATbICTHIB! 1 Ip.), TIOKa3aTelb MPEIeIbHO JOMYyCTUMOM KOHIIGHTPAIMH U €T0 UCIIOIh30BaHHE. OK 01
#i  JIesSTeNbHOCTH Ponp xuMum B oOecriedeHHWH SKOJOTHYECKOH, PHEPreTHUECKO U MUIIeBOW 0e30MacHOCTH, Pa3BUTUU OK 02
9elI0BeKa. MEIMIIMHBI, CO3IaHUH HOBBIX MAaTEPHAIIOB (B 3aBUCUMOCTH OT BHJa MPO(HECCHOHATBLHOM JACSITEILHOCTH ), HOBBIX OK 04
WUCTOYHUKOB DSHEPruu (albTepHATHBHBIE HMCTOUYHUKH OHHepruu). [loHSATHE O HAy4YHBIX METOJaX MO3HAHHS SK Z(L)75
K.l

BEUIECTB M XHMMHMueckux peakiuil. IlpencraBienns o0 oOHMX Hay4HbIX NPUHIUIAX [POMBIIUIEHHOTO
NOJY4YEeHUs Ba)XKHEHIINX BellecTB (Ha MpUMepax NMPOU3BOACTBa aMMHAKa, CEPHON KUCIIOTHI, METAHOJIA).

Xumusl ¥ 370pOBbE 4YEJIOBEKA: IpaBHila OE30I1aCHOrO HCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENaparos,
OBITOBOM XMMMHU B IIOBCEIHEBHOM KHU3HU

IIpakTHYecKkHne 3aHATHA

IMpakTnyeckas padora Nel2. «[IpuMeHeHHEe XUMHUYECKUX BEIIECTB M TEXHOJIOTHH C yUeTOM Oyaymiei
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npodeccHoHABHOMN EeSATEeTbHOCTHY.

Permenne kelic-3aau mo TeMam: MHIIEBbIC MPOAYKThI, OCHOBBI PAI[HOHAJIBHOTO MMHUTAHUS, BaKHEHIIIHNE
CTPOMTENIbHBIC M KOHCTPYKIIMOHHBIC MAaTEpHUalbl, CEIbCKOXO3SHCTBEHHOE IPOM3BOJICTBO, KPACKH, CTEKIIO,
KepaMHKa, MaTepuayibl Ui DJICKTPOHUKH, HAHOMATEPHAsbl, TEKCTHJIbHBIC BOJIOKHA, MCTOYHUKH DHEPIHH,
OpraHu4Y€CKUC U MHHCPAJIbHBIC YI[O6peHI/ISI, JICKAPCTBCHHLIC U KOCMCTHYCCKUC IIPCIIaparhl, 6LITOBa$I XHUMHUA,
MaTepualibl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

3ammra: [IpencraBieHne pe3ysbTaToB pelieHHs Keiic-3a1ad B (Gopme MUHH-IOKIAna (IOMycKaeTcs
UCII0JIb30BaHUE IpaQMUECKUX U MPE3CHTAIIMOHHBIX MaTEPUAIIOB)

JlabopaTopHble 3aHATHSA 2
JladopaTopnasi paGora NelO. «OmpeneneHue *XECTKOCTH NPHUPOAHOW BOAbD CrmocoObl yCTpaHEHHS BCEX
BUJIOB JKECTKOCTH B 3aBHCHUMOCTH OT COCTaBa COJIEH >KECTKOCTU. PereHue sKCrepruMEHTAIbHOW 3a7adyd Ha 5
BBISIBJICHHE BPEMEHHOW U TOCTOSIHHOM >KECTKOCTH BOJbL. OIleHKa BEPOSTHOCTH YCTPAHEHHS BCEX BHUOB
YKECTKOCTHU B JIOMAIIHUX YCIOBHSIX
IIpomeskyTouHas arTecTanus mo gucuunanye ( AuddepeHunpoBaHHbIN 3a4€T)

Bcero 72
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3. YCJIOBMUS PEAJIM3AIIMU ITPOT'PAMMBI YYEFEHOM
JANCHOUIIJIMHBI
3.1. TpeGoBanuss K MHUHMUMAJIbHOMY  MATEPHAJbHO-TEXHHYECKOMY
o0ecrne4eHn 10

Jlns peanuzanuil TporpaMMbl JUCHUILIUHBIL JTOJDKHBI OBITH MPEAYCMOTPEHBI
CJIEIyIOILME CIeIUaIbHbIC TOMEIICHUS: yUeOHbIN KaOMHET XUMUU

O6opynoBanne y4yeOHOro kaOuHeTa (HAILJISJAHBbIE MOCOOMS): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENICH MOJEKYd, MOJEIN KPUCTALUIMYECKUX PEIIETOK,
KOJUICKIIUM TIOJIMMEPOB; KOJJICKIMS TOPHBIX MOPOA M MHHEpAIoB, Tabiuia
MenneneeBa, yueOHble (GUIbMBI, IUPPOBBIE 00PA30BATEIIBHBIE PECYPCHI.

Texnnueckue cpeacrBa o00y4eHHMsi: KOMIBIOTEp C YCTpOWCTBaMU
BOCIIPOU3BEJEHUSI 3BYKa, NPHUHTEP, MYJbTUMEAUA-TIPOEKTOP C SKPAHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

OobOopynoBanue jJadopaTopuu U pado4YuxX MeCT JIaA0OPATOPUM: MECH3YPKH,
MUTIETKU-KANEIbHUIIBI, TEPMOMETPHI, (QUIbTpOBaibHAsT Oymara, MpPOMBIBAJIKH,
CTEKJISIHHbIE TIPOOUPKH, PE3WHOBbIE NPOOKHU, (QoHapuKH, HAOOP pPEaKTHUBOB,
CTEKJISIHHBIC TAJIOYKH, IITATUBBI JIA MPOOUPOK; MEPHBIC IUIUHIPHI, BOPOHKHU
CTEKJISIHHbIE, BOPOHKH JenuTeNbHble HuauHapuyeckue (50-100 mu), cTymku ¢
nectukoM, (aphopoBble YaIlKH, MUHLETHI, (QUIBTPbl OyYMa)kKHbIE, BaTa, Mapis,
4acoBBIE€ CTEKJIA, DJEKTPOTUIUTKH, JIAOOPATOPHBIE INTATUBbI, CIUPTOBLIE TOPEIKH,
CIIUYKH, IPUOOP JIJIs MMOTYUYEHUS Ta30B (WM IPOOUpPKa ¢ Ta300TBOJHOM TPyOKO#),
JepKaTenu Uisi NpOOMPOK, CKISIHKK JUIsl XPAaHEHUs PEaKTHBOB, pa3AaTOYHbIC
JOTKH; XumMuueckue crtakanbl (50, 100 u 200 mi1); mmartenu; NUHIETHI; TUTEIbHbIC
HIUIMIBL, CEKYHIOMEPHI (TaiiMepbl), MepHble TTpoOupku (Ha 10-20 mi1) U MepHbIe
ko061 (25, 50, 100 u 200 mu), BonsHas OaHs (WM TEPMOCTAT), CTEKJISIHHbBIE
MajJouYKy; KOHMYECKUe KoJIObI misgt TtutpoBanus (50 u 100 mu1); MHIAMKATOpPHBIC
NoJIOCKH Juisi  ompexaeneHus pH u  craHgapTHas UWHAMKATOpHAs —LIKaja;
YHUBEpCAIbHBIN MHAUKATOp; nuneTku Ha 1, 10, 50 mn (unum no3aropei Ha 1, 5 u 10
MJI), OIOpEeTKH [Jisi TUTPOBaHMs, MeauuuHckue Immpuubl Ha 100-150 wu,
7abopaTopHbIE W/WIIA aHATUTUYECKUE BeChl, pH-MeTphl, CymMIbHBIN mKad, u ap.
JabopatopHoe 000PYI0BAHHUE.

3.2. HNudopmanunonHoe odecnevyeHue pean3anum NporpaMmmsl

OcCHOBHbIC HCTOYHHUKH:

1. Tabpuensn O.C. Xumus. 10 kinacc. YriayOneHHbii ypoBeHb: yueoHuk / O. C.

["a6puensn, . I'. Octpoymos, C. A. Cnankos. — M: IIpocsemenne, 2026. — 400 c.
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2. Xumus. 11 xnace. Yriuy6neHHslil ypoBeHb: yueonuk / O. C. I'aGpuensu, 1. T
Octpoymos, C. A. Crnaakos, A. H. JIéskun. — M: [Ipocsemenue, 2026. — 432 c.

l[Ol'IOJIHI/ITe.HI)HbIe HCTOYHHUKMH:

http://lib.bsaa.edu.ru — 9b Bearopoackoro 'AY

http://znanium.com — 9BC «3Hanmym»
http://e.lanbook.com — BC «JIaHb»
http://ebs.rgazu.ru — IBC «AgriLib»

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS yuedHoii
JTUCHUATIIMHBI

KonTponb u  ouneHka  pe3yibTaToB  OOy4Y€HUS  OCYLIECTBISETCS
IpenojaBareyieM B  IIPOLlECCE NPOBEICHUSA  NPAKTUYECKUX  3aHATHM U
7a00paTOPHBIX PadOT, TECTUPOBAHMS, a TAKXKE BBIIOJHEHUS OOYyYarOIIMMUCS
WHUBUYAIbHBIX 3a/IaHHUM, IMPOEKTOB, HCCIeNoBaHUN. Pesynbrarel 0O0ydeHUs
ONPEEINSIOT, YTO O0ydarolmuecs JOJKHBI 3HaTh, IOHUMATh U JI€MOHCTPUPOBATH
10 3aBEPIICHUU U3YUYEHUS TUCIUIUINHBI.

Jnst dopmupoBaHMsi, KOHTPOJS U OLIEHKU PE3YyJbTaTOB OCBOEHUS YUEOHOU
JUCUUIUIMHBI UCTIOIB3YETCSl CUCTEMA OLIEHOUHBIX MEPONPUSIITHI, MPEACTaBIAIOIIAs
co00i KOMIUJIEKC Y4YEOHBIX MEPOIPUSATHI, COIJIACOBAaHHBIX C pE3yJbTaTaMU
oOyuenus u copmynupoBaHHbix ¢ yuerom @I'OC CO0 (npenMeTHbIE Pe3yabTaThI
no guciummuae) u @IOCCIIO
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OK/IIK

Mopnyas/Paznen/Te
Ma

Pe3yabTaTr 00yyeHus

Tunbl OEeHOYHBIX MEPONIPUATHIA

OcHoBHOe coaep:kanue

Pa3zgea 1.
TeopeTHYeCcKrue OCHOBBI
XUMHH

@®opmyanpoBaTh Ha30BbIe
MOHSITUS U 3aKOHBI XUMHHU

KonTpoabHas padora «CTpoeHne BelecTBa U XUMHYECKHE PeaKIH)

1.1 | OK 01 OcHoeHble xumuyeckue COCTaBIATH XUMHIYCCKIC 3.3a7aHus Ha UCIOJIB30BaHNE XUMUYECKOW CUMBOJIMKY U Ha3BaHUI COEAMHEHNUH 110
NMOHATHS M 3aKOHBI, (OPMYJIBI COCTMHEHUI B HOMEHKJIATYPE MEXKYHAPOJHOTO COK3a TEOPETHIECKOM 1 NPUKIAIHON XUMUK U
CTPOCHHC aTOMOB COOTBETCTBHUH CO CTCIICHBIO TPUBMAJILHBIX HA3BAHUM 1JIS COCTABJICHHS XUMUYECKHX (POPMYJI JBYXAaTOMHBIX
KHMHHICCKHX 3JICMCHTOB | OKHCIICHHA XHMHICCKUX CoeMHEHHH (OKCHIOB, CYIb(HUI0B, TUAPUIOB M T.I1.) ¥ APYTHX HEOPTAHMYECKHUX
SJICMCHTOB, HCXOMA U3 COEIMHEHMI OTAEIbHBIX KJIACCOB
BAJICHTHOCTH H JlaGoparopHas pabora
5JIEKTPOOTPULATEIBHOCTH
1.2 | OK 01 [Mepuomuueckuii saxon Xapakrepu3oBaTh XUMUYECKHE )
OK 00 |4 TaGmmma JLUL. 3JIEMEHTHI B COOTBETCTBUU C 1. Tect «MeTammueckue / HEMETAILINYECKUE CBONCTBA, 2JIEKTPOOTPHIATEIBHOCTh
Mereneesa MX TIOJIOKEHHEM B M CPOJICTBO K SIICKTPOHY XUMUUECKHX JJIEMCHTOB B COOTBETCTBHE C HX
HEPUOANYECKON CUCTEME SIEKTPOHHBIM CTPOCHUEM U MOJIOKEHHEM B IIEPHOMIECKOM CHCTEME XUMHIECKHX
XAMUYECKHX 351eMeHToB J[. 1. anemeHTOB J[.U. MeHneneeBay.
MeHgeneesa 2. TIpakTHueckue 3a1aHus Ha YCTAHOBJICHUE CBA3U MEXKY CTPOCHUEM aTOMOB
XUMUYECKUX DJIEMEHTOB M TIEPUOJANYECKUM M3MEHEHUEM CBOMCTB XUMUYECKUX
3JIEMEHTOB M UX COCIMHEHUI B COOTBETCTBUU C MOJIOKEeHUEM [leproanyueckoi
CHCTEME.
[IpakTHKO-OPHEHTHPOBAHHBIE TEOPETHUYECKHE 3aJaHHs HA XaPAKTEPU3ALMIO
XMMHYECKHX 2JIEMEHTOB: «MeTaundyeckue / HEMETaUIMYeCKUe CBOMCTBA,
3IIEKTPOOTPHULIATEILHOCTE M CPOJICTBO K JIEKTPOHY XMMUUYECKUX DIIEMEHTOB B
COOTBETCTBHUE C UX DJIEKTPOHHBIM CTPOECHUEM M TIOJOKEHUEM B IIEPUOIUYECKON
cucTeMe XxuMudeckux aneMeHToB /(.M. MennaeneeBay
13 | oK o1 Crpoenue BemecTBa | XapakTepu30BaTh BUIbI 1. Tect «CTpoeHHe aTOMOB XMMUUYECKHUX DIIEMEHTOB U IIPUPOA XUMHIECKOM
¥ Iprpoa XMMHUYECKOU CBSI3H CBSI3H.
OK 02 | xumuueckoii cBs3H.

(KOB&J’ICHTH&H HCIMOJISIpHAA U

2. 33,[[8.‘-11/1 Ha COCTaBJIICHUC XUMHUYCCKUX d)OpMy.l'I JABYXAaTOMHBIX COeTMHEHUH
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Muoroob6pasue MOJISIpHAsSI, UIOHHAS, (okcHuII0B, CyTb(PUAOB, TUIPHUIIOB U T.I1.).
BEIICCTB MeTaymueckasi). Mexanusmbsl | 3. PenieHne npakTHUeCKUX 3aJaHUI HA COCTaBJICHHUE AIEKTPOHHO-TpapUuecKux
00pa30BaHMs KOBAJIEHTHOM ¢bopmyn snemenToB 1—4 nepronoB
XUMUYECKON CBsI3U (OOMEHHBIN
Y JIOHOPHO-aKLIETITOPHBII).
Bogopoanas cBsizb.
Knaccupukanus 1. Tect «HomeHnkiatypa u Ha3BaHUE HEOPTAHUYECKHUX BELIECTB UCXOIS U3 UX
14 | OK puxcarms, Knaccudumnuposatsb . YP P ¢ Belll A
¥ HOMEHKJIaTypa XUMHYECKON (hOPMYIIbI MU COCTaBICHHE XUMHUECKON (OPMYIIbI UCXOIS U3
01 HEOPraHWYECKHE BEIIECTBA B = L
HEOPTaHUYECKUX Ha3BaHMSI BEIIECTBA 110 MEXTYHAPOTHON VI TPUBHAILHOW HOMEHKIIATYPEY.
COOTBETCTBHUH C UX CTPOCHUEM .
BEIICCTB 2. 3ajaym Ha pacyeT MaccoBOM 10JH (Macchl) XUMUYECKOTO JIEMEHTa
(coenrHeHUsT) B MOJIEKYJIE (CMECH).
3. IIpakTuyeckue 3aaanus Mo Kiaccu(GUKaIMU, HOMEHKIIAType U XUMUYECKUM
(dhopMyIaM HEOPTaHUYECKUX BEUIECTB PA3UYHBIX KIACCOB.
4. IIpakTuyeckue 3aaHUs Ha ONpeIeTICHNe XUMUYECKOW aKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BUIa XUMHYECKOH CBSI3M M THIA KPUCTAUTHICCKON PEIICTKH
TUnbl XUMHYECKUX 1. 3aiayn Ha COCTaBIICHUE YPaBHEHUI peaKlnid:
15 | OK . CocTaBisTh peaKuu a yp peakil
peaxuit - COeNMHEHMsI, 3aMeIIeHUs, Pa3JIoKeH!s, 0OMeHa;
01 COCITMHEHUS, Pa3JIOKEHUS, N
- OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIMIA C UCTIOIB30BAHUEM METOA
OK oOMeHa, 3aMeICHHS,
AJIEKTPOHHOTO OajaHca.
04 OKHCITUTEIHHO- .
2. 3aaun Ha pacyeT MacChl BEIIEeCTBA MK 00BEMA ra30B MO U3BECTHOMY
BOCCTaHOBUTENBHBIE PEAKIIUU .
KOJIMYECTBY BEIIECTBA, MACCE MM 00BbEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIHH
BEIIECTB; pacYEThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUH,
€CIT OZIHO M3 BEIIECTB UMEET
1.6 | OK  |CxopocTth xumuueckux | XapakTepu30BaTh BIHSIHHE .
o JlaboparopHas paboTta «CKOpOCTh XUMHUECKUX peakiuii. CMeleHrne XuMHIeCKOTro
01 peakiuii. XUMAYECKOe | KOHIICHTPAIMH Pearupyrommx ABHOBECHSD
OK  paBHOBecue BEIIIECTB U TEMIIEPATYPHI Ha p
02 CKOpPOCTh XUMHUYECKUX

peakuuii XapakTepu3oBarb
BIIMSIHUE U3MEHEHUS
KOHILICHTpallUU BEIIECTB,
peakmu cpesl U
TEMIIEpaTyphl Ha CMEIICHUE
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XUMHYCCKOI'0 paBHOBCCHUS

OK 01 [PacTBOpBI, TEOpUS Paznuuars ucTuHHBIE
1.7 . 1. 3agaun HAa IPUTOTOBJIEHUE PACTBOPOB.
OK 02 pieKTpOTMTHYECKOM pacTBOpHI
. 2. IIpakTuKO-OpHEHTUPOBAHHbBIE PACUECTHBIC 33/I1aHUS HA JUCIIEPCHBIE CUCTEMBI,
[IK1.5 [MCCOIHMAIMH 1 HOHHBIH HccnenoBath pusmko- . .
. - UCTOJIb3yeMbIE B OBITOBOM M MPOU3BOJCTBEHHON JEATEIBHOCTH YEJI0BEKA
oOMeH XUMHUYECKHE CBOMCTBA "
3. JlaboparopHas padota "IIpuroroBieHue pacTBOpoB
VCTHUHHBIX PaCTBOPOB
Kontponenas padora CrpoeHue BeliecTBa U XUMUYECKUE PEAKIIUU
Pa3nea 2.
2 A CocTaBisiTh ypaBHEeHUS .
Heoprannueckas . KonTtpoabHnas pa6ora «CBoiicTBa HEOPraHHUECKUX BEIIECTB»
XHMHYECKHX peakuuii
XUMUS
21 OK YcTaHaBnuBaTh 3aBUCIMOCTh
o1 (U3UKO-XMMHUYECKHUX CBOWCTB
OK HEOPraHUYECKUX BEIIECTB OT . .
1. Tect «Oco0eHHOCTH XMMHYECKUX CBOMCTB OKCUIOB, KUCIOT, OCHOBAHUH,
02 OK CTPOCHHUS aTOMOB U MOJIEKYJI, a .
.| aM(OTEpHBIX THAPOKCHUIOB U COJICH.
04. TaK)Ke THIA KPUCTAILITUIECKON . .
K ®Puznko- CLICTKI 3aaHns Ha COCTaBJICHUE YPaBHEHUN XUMUYECKUX PEAKIMNA C y4acTHEM MPOCTHIX U
51 XUMHYECKHE P CJIOKHBIX HEOPTraHMYECKHUX BEIIECTB: OKCHUJIOB METAJUIOB, HEMETAJIOB U
' CBOMCTBa aM(OTEPHBIX 3JIEMEHTOB;
HEOpraHUYeCKUX HEOPraHUYECKUX KUCIIOT, OCHOBAaHUM U aM(OTEPHBIX THIPOKCHIOB,
BELIECTB HEOPTraHUYECKUX COJICH, XapaKTepU3yIOIINX X CBOMCTBA M CITIOCOOBI MOJTyUeHHS.
2. . [IpakTuko-OpuEeHTUPOBaHHBIE TEOPETUUECKUE 3aJJaHUs HA CBOMCTBA U
MIOJIyYE€HNE HEOPTAHUYECKUX BEILECTB
3. JIabopatopHas paborta «CBOICTBa METAIIJIOBY.
29 OK 01 Unentuduxanus CocTaBiATh ypaBHEHUS
' HEOPraHMYEeCKUX XUMHUYECKHX PEaKIIUi HOHHOTO
1. JlaGopaTopHas paboTa «uACHTUDUKAIMS HEOPTaHUUYECKUX BEIIECTBY.
BEIIECTB oOMeHa Cc yyacTuem

HCOPTaHNUYCCKUX BCIICCTB
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Pa3nmes 3.

3 HcciienoBars HCTUHHBIEC
Teopernyeckue
PaCTBOPHI € 32/IaHHBIMH
OCHOBBI
. XapaKTePUCTHKAMH
OpPraHM4YeCcKOi XHMHH
3.1 OK 01 Kaccudukars, KiaccuduuupoBars 1. 3amaHus Ha COCTABICHUE Ha3BaHUI OPraHUYECKUX COCIUHEHUH 110 TPUBUAIBLHOU
IIK 1.5 CTpOeHHE 1 OpraHMYecKHe BEIIeCTBa B WA MEXIYHAPOAHON CUCTEMATUYECKOU HOMEHKIIATYPE.
HOMEHKIIATYpa COOTBETCTBHH C HX CTPOCHHEM | 2+ 33JaHHs HA COCTABJICHUE IOIHBIX U COKPALICHHBIX CTPYKTYPHBIX bopmyn
OpraHMYEeCKHX BEIECTB OpPraHMYECKUX BEIECTB OT/IEIbHBIX KJIACCOB.
HccaenoBarh yriesoaopoasbl.
4 Pa3nea 4. A y A0pOa
Y 1/1€BO10PObI
4.1
4.2 OK 01 | ®dusuko- Ha3piBaTh yrieBomopo/ibl no
| OK07 | ®usuko- TPUBHAIBHOM U
XMMHYECKHE MEXIyHapOAHON .
. AYHapoa JIaGoparophas pabota Ne7 «CBoICTBa yTiIeBOAOPOIOBY.
CBOICTBa HOMEHKJIATYype,
YTJIIEBOJIOPOIOB XapaKTepU30BaThb XUMUYECKHE
CBOMCTBA
5 Pasneua S.
Kucaoponoconep
JKalue
OpraHn4ecKue
coeIMHEeHUs!
51 OK 01 | Crouptsl. denon XapakTepu3oBaTh CBOMCTBA
| OKO07 CITUPTOB
59 OK 01 | Anpnerupsl. XapakTepru3oBaTh CBOMCTBA
' OK 02 | KapOoHoBsle aJbJETU/IO0B, KapOOHOBBIX
OK 04 | kucnorsl. KHCIIOT., COXKHBIX 3(QHUpPOB
CrnoxHble 3¢upbl
53 OK 01 | YraeBonbt XapakTepru3oBaTh CBOMCTBA
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OK 02 yIJIEBOJIOB
OK 04
5.4 OK 01 | ®usuxo- YcranaBnuBaTh  3aBUCHMOCTb
OK 02 xumuueckue (DUBUKO-XMMUYECKUX  CBOMCTB ) N
OK 04 bpoiictsa ODraHHUECKHX  BOWECTB  OT Tect: «Homenknarypa KHCJI0POJIOCOAEPIKAILINX OPTAHUMECKHUX COCAMHEHUID.
CHCIIOPOZIOCOIEPKa | CTPOGHHS aTOMOB H MOJIEKYJT Ha60pvaT0pHa51 pabora «CBoMCTBa CIIUPTOBY»
«CBoiicTBa KapOOHOBBIX KHCIIOTY.
[IUX OpPraHUYECKUX
CoeTMHEHUN
6 Paznen 6. | XapakrepuszoBartn
A3oTcoaep:xkamue | pu3MYeCKHe M XUMHYECKHe
DpPraHuvecKue CBOiicTBA aMHMHOB u
coeIuHeHHs AMHUHOKHUCJIOT
6.1 OK 01 | AmuHnsL. Xapakrepu3oBaTh (hU3HYECKHE H
OK 02 | AmunHokucnoTsl..b | xumuueckue cBoiictBa amuHOB HJlabGopatopHasi pabota «CBONCTBA a30TOCOAEPIKALIUX OPTaHUYECKUX COSTUHEHHI.
OK 04 | enxu AMUHOKHCIIOT
7 Pazpen 7. | ®opMHUPOBATH OCHOBHBbIE
BrbicokomosiekyJisi | MOHSTHUS XUMHH
PHBbIE COCAUHEHHUS] | BBICOKOMOJICKYJISAPHBIX
CcOeIMHEeH U
71 OK 01 [Imactmacchl. dopmupoBaTh OCHOBHBIE
OK 02 | Kayuyku. BosnokHa | moHsTHS xuMuHO3HaKOMJIEHHE ¢ 00pasllaMy MPUPOAHBIX M HCKYCCTBEHHBIX BOJOKOH, ILIaCTMAcC,
OK 04 BBICOKOMOJIEKYJIIPHBIX Kay4yKOB: IIJIJACTMACCHI
COCIMHEHUI
IIpogeccuonaIbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHNe MPUKJIAJTHOTO MOLYJIsl)
8 Pa3znen 8. OuennBaTh nOCIEACTBHS 3amura Keiica (¢ yueTom Oyayueii npogeccuoOHATLHOM 1eATEJIHLHOCTH)
Xumusi B GbITY U OBbITOBOI M POU3BOACTBEHHOM
IPOM3BOJACTBeHHOI | ACATEILHOCTH Ye/I0BeKa ¢
nesiTeIbHOCTH NMO3UIUH IKO0J0THYeCKOM
JeJIoBeKa 0e30macHOCTH
8.1 85 8; Xumusi B GbITY U OLIEHUBATD MOCIEICTBUS 1. JlTaboparopnas pabota OnpeaeneHue 5KkeCTKOCTH BOJIBL.

HpOI/ISBO,Z[CTBCHHOﬁ

OBITOBOM U MPOU3BOJCTBEHHON

Keiic (¢ yaerom Oynymieit mpodeccrnoHaabHOM TeITeTbHOCTH)

27




OK 04
OK 07
K 1.5

NCATCIBHOCTHU
JCJIOBCKA

NEATEIILHOCTH YEJI0BEKA C
HO3UIINHU DKOJIOTHUECKON
0e30IacHOCTH

Bo3MOKHbBIE TEMBI KEHCOB:

2. HoBble maTepuansl 1715 3J1€KTPOHUKHU.

3. Morouue cpeacTBa Ha HaTypaJIbHOM OCHOBE.

4. CpenctBa OBITOBOM XUMUH

5. Xumus B Moeit Oynymieid mpodeccumu.

6. [lonb3a u Bpen repOoULIHIOB.

7. BnusiHue CTUMYJISITOPOB POCTa Ha KAUECTBO peasIn3yeMoi
CEJIbCKOXO035ICTBEHHON TPOyKLIUU

8. JlekapcTBa Ha OCHOBE PACTUTENIbHBIX IIPETIAPATOB.

9. OnpeneneHue )KeCTKOCTH BOJIBI.

10. Omnpenenenne KayecTBa BOJBI.

11. ABTOMOOWIIM Ha BOJIOPOJHOM TOIUIMBE.

12. HccnepoBaHue cocTaBa MUHEPAIBHON BOJBI U PEKOMEHALMU 110 €€
HCII0JIb30BAHHUIO.

13. HccnenoBaHue kayecTBa MUTHEBOW BOJBI.

14. Hccnenoanue npoO BOAOIPOBOAHON BOJBI HA MIPEIMET YCTPAHEHUS
AKECTKOCTH.

YcTpaHeHue )KECTKOCTH BOJBI B CENbCKOXO035MCTBEHHOM JESTEIIBHOCTH.
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