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PaGoyas nporpamma yueGHON quciuuimasl obmeoopaszosarensHoro mukia OY/1.07 Xumus pas-
pabotana Ha ocHoBe TpeGoanuii ®I'OC COO, ¢ yuéToMm nmpuMepHO# paGodel mporpamMMbl o01e-
06pa3oBaTeIbHOM MUCIUILTHHBL « XHMHS» 1S TPOGECCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3alHi
(omobpeno Ha 3acenanuu Ilemaroruueckoro coera ®I'BOY JIITO MPTIO nporokonom Ne 6/2025 ot
«18» anpens 2025 r.), tpebosanunit PI'OC CIIO nmo cnermansrocTh 43.02.15 [oBapckoe U KOHAHU-
Tepckoe Jesio U paboueii mporpammsl Bocniutanus ' BIIOY PK «KepueHCKHi TEXHOIOTHICCKUH

texHukyM umenu B.H. Tomncrosay.

Opranusanusi-paspadorauk: ['ocyapcTeHHoOe OI0DKeTHOE MpodecCHOHaTbHOE 00pa3oBarebHOe
yupexaenne Peciy6muku Kpbiv «Kepuenckuii TexHomorndeckuit texuukym umend B.H. Tomucro-
Bay.

Paspab6oTuux: Mamenemunosa /1.C.- npenosaBaTens XUMHH.
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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma ydue6HoM nuctuumminabl OY J1.07 Xumust npegHa3HaueHa ajis U3y4eHUsl B
I'BIIOY PK «Kepuenckuii TexHonoruueckuii TexuukyM umenu B.H. TonctoBa» peanusyiomiem 00-
pa3oBaTelIbHYIO MPOrpamMMy CpelHero o0uiero oopasoBaHus B Mpeaeax OCBOCHHUS OCHOBHOM IpoO-
(beccuoHanbHONH 00pa3oBaTEIbHONM IMPOTPaMMBI CPEAHEr0 NPO(EeCcCHOHATBHOTO 00pa3oBaHUs
(OITOIT TITICC3 CIIO) Ha 6a3e 0OCHOBHOTO 00IIero 0O0pa3oBaHMs MPHU MOATOTOBKE CICITHATMCTOB
cpenHero 3BeHa 1o cnenuaibHocT 43.02.15 [ToBapckoe U KOHIUTEPCKOE JIETO0.

VYueOnas mucruummaa OYJ1.07 Xumus sBiseTcs: 00s3aTeIbHOM Y4acThio 001e00pa3oBaTeib-
HOro mukia obpaszoBarenbHOM mporpammbl B cooTBercTBHH ¢ PI'OC CIIO mo crnenualibHOCTH
43.02.15 INoBapckoe u KOHTUTEPCKOE eTio B o0beme 144 vaca.

PaGouas nporpamma yuebnoi mucuurumiabl OV J[.07 Xumus pazpaboTaHa Ha OCHOBAaHUU:

- @egepanbHOrO0 TOCYIAapCTBEHHOTO 00pa30BaTENIbHOTO CTaHIApPTa CpeIHEro oOIIero
oOpa3oBaHMs, YTBEPKICHHOTO TMpHKa3oM MUHUCTepCTBA 00pa3oBaHuss W Hayku Poccuiickoi
®enepanun ot 17.05.2012 r.Ne 413 (¢ u3BMEHEHUSMHU U JTOTIOTHEHUSIMH )

- Ilpukaza MunucrepctBo npocsemeHuss P® or 12 asrycra 2022 r.Ne 732 «O BHeceHMH
U3MEeHEeHU B (enepanbHbli TOCYAApCTBEHHBIM O0O0pa30BAaTENbHBI CTaHIAPT CPEAHErO OOIIEero
obpazoBanus» nainee GI'OC-COO

- IIpuxa3z MunuctepctBa npocserienusi Poccuiickoir @enepanuu ot 18.05.2023 Ne 371 «O6
yTBEpKACHUH (PeepalibHOM 00pa30BaTEIbHON MPOrpamMMbl cpeaHero obmiero odopazoBanusy (DOIT
COO) (c u3MEHEHUSIMU U JOTIOTHEHUSIMH )

- Ilpukasza MunucrepctBa oOpa3oBanuss u Hayku P® ot 09.12.2016 r. Ne 1565 «O6
YTBEPKACHUM  (PeepabHOrO  rOCYAAapCTBEHHOTO  00pa30BaTEIbHOIO  CTaHJApTa  CPEJHETO
npodeccuoHaabHOro oopazoBanus o npogeccun 43.02.15 «IloBapckoe u KOHIUTEPCKOE AETO»

C Y4EeTOM:

- IpUMepHOI1 paboueit mporpaMmbl 00111€00pa30BaTENbHOM JUCIUIUIMHBL « XUMHUs» JUI Tpodeccuo-
HaJIbHBIX 00pa30BaTeNbHBIX OpraHu3anuil (0100peHHo Ha 3aceqanuu [lenqarornueckoro copera
OI'bOY AITO UPIIO npotokonom Ne 6 /2025 ot «18» anpenst 2025 rona),

-METO/IMKH IpenoaaBaHus o011e00pa30BaTeIbHON AUCIUIIINHBL « XUMUS» YTBEPKIEHHON Ha
3aceqanuy CoBeTa MO OLIEHKE COJIep:KaHus M KauecTBa MPUMEPHBIX pabouux mporpamm odieodpa-
30BaTEIbHOIO M COLMAJIbHO-TYMAaHUTAPHOTO LHUKIOB CPEIHEro MpoeccCHOHaIbHOr0 00pa30BaHUA
ITpoTtokon Ne 14 ot «30» HOs1Opst 2022 T.

- paboueii nporpammbl Bocniutanus ['BIIOY PK «KepueHckuil TEXHOTOTHYECKUN TEXHUKYM
nmenu B.H. Toxcrosa»

- Y4eOHBIM IUTAHOM MPOrPaMMBbI IOJATOTOBKU CIIEIUATIMCTOB CPEAHETO 3BEHA 110 CHEUAIbHO-
ctu CIIO 43.02.15 [loBapckoe U KOHAUTEPCKOE JEIIO.

Coneprxanue padoueit mporpammsl 1o gucuuminie «OY 1.07 Xumus» pazpaboTaHo Ha OCHOBE:

- cHHXpoHHu3auuu obpazoBarenbHbIX pe3ynbTartoB @I'OC COO (JIMYHOCTHBIX, MPEIMETHBIX,
metanpenmeTHbix) 1 PI'OC CIIO (OK, I1K) ¢ yuerom npoduabHOI HallpaBIeHHOCTH podeccuu;

-MHTETpallud M MPEEeMCTBEHHOCTH cojepkaHus no aucuuniauHe «OY/.07 Xumus» u
coJiepKaHusl y4eOHBIX TUCIMILIMH U npodeccuonanbubix Mogyneid @I'OC CIIO.

Nzyuenne yuebnoi nuctumanasl OY .07 Xumus 3aBepiiaeTcs NpPOMEXKYTOUYHON aTTecTalueld B
dhopme sK3aMeHa.



1. TIACHOPT PABOUYE# MPOTPAMMBI YYEBHOM JUCHMUIIIUHBI
OVY/J1.07 XUMUSI

1.1. ObsacTh NpUMeEHEeHHUs] NPOrPAMMBI

Pabouas nporpamma yuyeOHON ITHUCHUIUIMHBI SBJISETCS YAaCThIO OCHOBHOW MpodeccCHoHaIbHON
obpazoBarensHOi Tporpammbl (nanee OITOIT) mporpaMMbl MOATOTOBKH CIIEIIMATHUCTOB CPEIHETO
3BeHa B cooTBeTcTBUM ¢ DPI'OC mo cneumansHocTu CIIO 43.02.15 IToBapckoe U KOHAUTEPCKOE
neno, Bxoasmei B ykpynaénnyo rpymmy 43.00.00 CepBuc u Typusm.

1.2. Mecto yuyeOHoi aucuuiuinabl B cTpyktype OIIOII: OOGmieoOpa3zoBarenbHas IUCIIH-
IMHA «XUMUS» SBISIETCS 00s3aTeNFHON YacThiO 00IE00pa30BaTeIbHOrO IUKIIA 00pa30BaTEIbLHOM
nporpammbl B cooTBeTcTBUU ¢ PI'OC CIIO no cneumnansHoctu 43.02.15 TloBapckoe U KOHIUTEP-
CKO€ JIeJIO.

[TpuknagHO# MOTYNIb BKIIOUAET ABa pazzaena. Pa3aen 8§ «Xumus B ObITY U TPOU3BOACTBEHHON
NESTEILHOCTH YEJIOBEKa» peaTu3yeTcs JUIs BCeX CHEIUaIbHOCTEH METOJIOM PEIICHHS KeCOB, CBs-
3aHHBIX C HKOJIOTMYECKOM 0€30MacHOCThIO U OIIEHKOM MOCIIECTBUI OBITOBOI M MPOU3BOACTBEHHOM
NeSTeIbHOCTH, COOTBETCTBYIOIICH OTpacisaM Oymaymied nmpodeccnoHaIbHON ASITeTLHOCTH 00yJaro-
IIUXCA.

Temaruka paznena 9 Bappupyercs mo 00beKkTy Oyayiieit mpohecCuoHanbHOM NeaTeIbHOCTH
CTYJEHTOB — Onocdepa (>kMBbl€ OPTaHNU3Mbl) I TEXHOCPEpa (TEXHOIOTHUECKHE OOBEKTHI):

— JUId YKpPYIHEHHBIX Tpynn creuuansHocteit/mpodeccuit 19.00.00, 31.00.00, 32.00.00,
33.00.00, 34.00.00, 36.00.00, 43.00.00 (kpome cnermanbHOCTH 43.02.16) pekOMEHAYETCS TeMaTHKa
«HccnenoBanue M XUMUYECKHI aHaI3 00BEKTOB OUOChEphI»;

1.3. Lenu 1 nuiaHupyemMble pe3yJbTaThl 0CBOCHHS THCIIUILTHHBI

COI[ep)KaHI/IC IIporpaMmbl O6H.[CO6p33OBEIT€JIBHOfI JUCIUTIIIMHBI «X MU HaIIpaBJICHO Ha
AOCTHIKCHUC CIICAYIOINX meJIeit;

- (dhopMHUpPOBaHKME CUCTEMbl XUMUYECKUX 3HAHUN KaK BayKHEUIIIEH COCTABJISIIONIEH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA, B OCHOBE KOTOPOH JIEXKAT KIIFOUEBBIC MOHATUS, PyHIaMEHTaIbHBIC 3aKOHBI
U TEOPUH XUMUU, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U TOHUMAaHUE CYITHOCTH JOCTYIMHBIX 0000111e-
HHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH X PA3BUTHS U CTAHOBJICHHUS;
- dbopMuUpOBaHUE U Pa3BUTHE MPEACTABICHUHN O HAYYHBIX METO/AAX MO3HAHUS BELIECTB U XUMU-
YEeCKUX peaKinuii, HEOOXOIUMBIX I TPHUOOPETEHUSI YMEHUH OPUEHTHPOBATHCS B MUPE BEIIECTB U
XUMHUYECKUX SIBIICHUN, UMEIOIUX MECTO
B IIPUPO/JIE, B TPAKTUYECKOW 1 MOBCEIHEBHOM KU3HU;
- pa3BUTHE YMEHHUH U CIIOCOOOB JCSITEIIBHOCTH, CBSI3aHHBIX C HAOIIOCHUEM
1 00BSICHEHHEM XUMHYECKOT0 SKCIIEPUMEHTa, COOTIOICHUEM TTPAaBHIT O€30MacHOTO OOpaIeHHSI C
BEIIECTBAMM.

3apaum IUCHUIIMHBI:

1) chopMHpOBaTh NTOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUUECKUX MPOLIECCOB U SBJIE-
HUW B OKPYKAIOLIEH CpeJie, a TAKKE UX CBA3b C LIETIOCTHOM HAYYHOW KapTHHOW MUpa U IPYTUMH
€CTECTBEHHBIMH HAyKaMU;

2) Pa3BUTh YMEHHMSI COCTABIISITH (POPMYIIbI HEOPTAaHUYECKUX U OPraHUUECKUX BEILECTB, ypaBHE-
HUS XUMHUECKUX PEAKLUH, OOBACHATh UX CMBICI, HHTEPIPETUPOBATH PE3YJIbTAThl XUMHUUECKUX IKC-
MIEPUMEHTOB,

3) chopMHpPOBaTh HABBIKK MPOBEIECHUS MPOCTEHITNX XUMUYECKUX SKCIIEPUMEHTAIIBHBIX UCCIIe-
JIOBaHUH ¢ COOJIOIEHUEM TTPaBUIl O€30TaCHOTO OOpAIICHHsI C BEMIECTBAaMH U J1abOpaTOpHBIM 000pY-
JIOBAaHUEM;

4) pa3BUTh YMEHUS HaXOUTh, aHATU3UPOBATh U UCIIOJIb30BaTh HH()OPMALIMIO XUMHUYECKOTO Xa-
pakTepa U3 pa3IMyHbIX HHPOPMALMOHHBIX HICTOUHUKOB, BKIIIOYAs yU4eOHYIO TUTEpaTypy, HaydHbIE
yOJIMKaUU U UHTEPHET-PECYPCHI;

5) chopMHpOBaTh YMEHUS MIPOTHO3UPOBATH MOCIEACTBUS CBOEH IEATENFHOCTH U XMMUYECKUX
MIPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOLIECCOB, YUUTHIBAsI BO3MOXHBIE IKOJIOTUUECKUE U
COLIMAJIbHBIE BO3/IEICTBYS;



6) chopMUpOBaTh MOHUMAHKUE 3HAUMMOCTH JOCTHKEHUM XUMUUECKON HAyKH
Y TEXHOJIOTUH JJIS1 pa3BUTHS COLIMAIBLHON M MTPOU3BOJICTBEHHOH chep ¢ yMEHHuEeM MPUBOAUTH IPUMe-
PBI UX IPUMEHEHHS B Pa3IMYHbIX chepax *KU3HU.

1.4. Ilnanupyemble pe3yJbTaThl O0CBOEHHsI 001e00pa30BaTeJIbHON JAUCHUIVIMHBI B COOTBET-
crBUH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HaueHne 001e00pa3zoBaTeIbHas JUCIUTUINHA «XUMHS» UMEET Mpu (POPMUPOBAHUU U pa3-
Butun OK 1; OK 2; OK 4; OK 7 u IIK, npencraBnenubix B akTyanuzupoBanabsix @I'OC CIIO n cne-
HATBHOCTH.



Kon n Hanme-
HoOBaHue op-

I[Inanupyemble pe3ybTaThl 0CBOCHHUS THCHUIIIUHBI

MHPYeMBbIX
KOMIIeTeHIH
Oo6mme JAucnuninHapHbie
OK 01. Bribu- JIMYHOCTHBIE Pe3yJbTAThI J0/KHBI 0TPAXKATH B YACTH: JMcUMILUIMHAPHBIE Pe3YJIbTAThI H J0JKHbI 0TPAXKATh:

paThb criocoObI
pelIeHus 3a1aq
npodeccuo-
HaJILHOU Jies-
TEIbHOCTH MPHU-
MEHUTEIIBHO K
pa3IMYHBIM
KOHTEKCTaM

TPYAOBOI0 BOCIIMTAHMSA:

— TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTU MacTepCTBa, TPY-
JoII001E;

— TOTOBHOCTh K aKTUBHOM JESITEIHLHOCTH TEXHOJOTHYECCKON W
COIIMAJIbHOW HAMpPAaBJIICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBAT,
IUIAHUPOBATh M CAMOCTOSITENIbHO BBIMOJHATH TaKyl Jes-
TEIIbHOCTB;

— HHTEpeC K pa3nudyHbIM chepaM npodhecCHOHATBHON aesATeNb-
HOCTH, yYMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymylen
npoecCuu W peain30BBIBATH COOCTBEHHBIC IKU3HEHHBIC
ILJIAHBL;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO U CamMo00Opa3o-
BAaHMIO HA IPOTSHKEHUM BCEH JKU3HMU.

MeTtanpeaMeTHbie pe3yJibTAThl J0JIAKHBI OTPAKATH:

OBjaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH N03HABATEIbHbI-

MH JeHCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

—  CaMOCTOSTENTHHO (OPMYJIIHPOBATh M AKTYaJIM3HPOBATH IPO-
OJeMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHUS, KIIACCH(PUKAIIUU 1 0000IICHNUS;

— ONpeaeNsaTh IEeIH JACITeIBbHOCTH, 3aJlaBaTh IapaMeTpbl U
KPUTEPUU UX TOCTHKEHHUS;

—  BBISIBJIATH 3aKOHOMEPHOCTH W MPOTUBOPEUHS B pacCMaTpUBa-

I1P6 01. copMHUpOBaHHOCTH MPEACTABICHUI: O XUMHUECKOW COCTaB-
JSIFOIEN eCTeCTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHH B TO3HAHUU
SIBIICHUI TIPUPOABI, B HYOPMUPOBAHUH MBIIUICHUS U KYJIbTYPHI JINYHO-
CTH, €€ (PYHKIIMOHAIIbHOW I'PaMOTHOCTH, HEOOXOAUMOM ISl peLIeHus
MPAKTUYECKUX 3a7[a4 U SKOJOTHYECKU 0OOCHOBAHHOTO OTHOLIEHUS K
CBOEMY 3/I0POBBIO U IPUPOJHOM CPEAE;

IIP6 02. BnajgeHre CUCTEMON XMMHYECKUX 3HAHUM, KOTOpasi BKIIOUYAET:
OCHOBOTIOJIATral0IINe MOHATUS (XUMUYECKUH DTIEMEHT, aTOM, JIEKTPOH-
Hast 000JI04Ka aTOMa, S-, p-, d-2JIEKTPOHHBIC OPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb, SJIEKTPOOTPUIIATENILHOCTD, CTETNICHh OKUCIe-
HUS, XUMUYECKasi CBSI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00beM, yT-
JIEpOJHBIN CKeNeT, PYHKIIMOHAIbHAS TPYIIa, paguKall, H30MepHUs, U30-
Mepbl, TOMOJIOTUYECKHH Psifl, TOMOJIOTH, YTIEBOIOPOAbI, KHCIOPOA- U
a30Tco/IeprKalllie COeIMHEHMs], OMOIOrMYeCKH aKTUBHBIE BellecTBa (yr-
JIEBOJIbI, XKHUPBbI, OCJIKH), MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO, BBICO-
KOMOJIEKYJISIPHBIE COEIMHEHUS], KPUCTAININYECKAs PEIIeTKa, TUIIbI XU-
MUYECKUX peakuil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, IK30-H1 SHI0-
TEpPMUYECKHE, pEaKI[MK HOHHOTO 0OMEHa), PacTBOP, ANEKTPOJIUTHI, He-
AIIEKTPOJIUTHI, ANEKTPOJIIUTUYECKAs IUCCOLMALINS, OKUCIIUTEb, BOCCTA-
HOBHTEJIb, CKOPOCTh XUMHUECKOW PEeaKLUi, XUMHUYECKOE pPaBHOBECHE),
TEOPUU U 3aKOHBI (TEOPHSI XUMUYECKOTO CTPOEHUSI OPraHUYECKUX Be-
mects A.M. Bytneposa, Teopust 23J€KTPOIUTUUECKON TUCCOLMALINY, TIE-
puoandeckuii 3akon [[.1. MenneneeBa, 3aKk0H COXpaHEHUSI MACCHhI), 3a-
KOHOMEPHOCTH, CHMBOJINYECKUHN S3bIK XUMHH, (PAKTOJIOTHUECKUE CBE-
JIEHUS O CBOICTBAxX, COCTaBe, MOTYYEHUH U O€30IMaCHOM HCIOJIb30BaHUI
BXHEHIIINX HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB B OBITY U MPaK-
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€MBIX SBJICHHUSIX;
BHOCHUTH KOPPEKTUBHI B NIESATEILHOCTh, OIICHUBATh COOTBET-
CTBHE PE3yJbTATOB IIENISIM, OLIECHUBATh PUCKH TIOCIICICTBHIA
JeSTENLHOCTH,
pa3BUBaTh KPEATHBHOE MBIIUICHHE TPU PEIICHUH JKU3HCH-
HBIX MPOOJIECM.

0) 0a3oBble HCCJIe0BaTEeIbCKUE IeHCTBHS:

BIIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEILCKONH M TPOCKT-
HOH JCSATEIBHOCTH, HABBIKAMH Pa3pelIeHUs MPooIIeM;
BBISIBJISITh NPUYUHHO-CIICJICTBEHHBIE CBSI3M U AKTyaJIU3HPO-
BaTh 3a/lady, BBIJABUTaTh TUIIOTE3y €€ PEUICHHS, HAXOIHUTh
apryMEHTHI Ul 1I0KA3aTelIbCTBA CBOMX YTBEPKICHUH, 3a1a-
BaTh NapaMEeTPbl U KPUTEPHUU PEILICHUS;

aHAIM3UPOBATh IOJYYEHHBIE B XOJE PEILICHUs 3aJauM pe-
3yJbTaThl, KPUTUYECKH OLEHUBATh UX JAOCTOBEPHOCTH, IPO-
THO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MpPAaKTUYeE-
CKYIO 00JIaCcTH KU3HEACITETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS W3 PA3HBIX MPEIMETHBIX 00J1a-
CTeii;

BBIJIBUTaTh HOBBIE UJEH, NpEiaraTb OpUrMHAIBHBIE TTOAXO-
JIbl U PEILICHUS;

CTaBUTH MPOOJIEMBI W 3aJla4yH, JOIMYCKAIOIINE aJbTEPHATHB-
HbIE PEIIEHUS.

THYECKOM JCATCIIBHOCTH YCJIOBCKA,

ITP6 03. copMHUpPOBaHHOCTH YMEHHIA BBISIBIISATH XapaKTEPHbIE MPU3HAKH
¥ B3aMMOCBSI3b U3yYE€HHBIX TOHATHH, TPUMEHSATH COOTBETCTBYIOIIIUE
MOHATHS TPH ONMCAHUU CTPOCHHSI U CBOWCTB HEOPTaHUYECKHUX M Opra-
HUYECKHX BEIIECTB U MX MPEBPAIICHUI; BBISBISTH B3aUMOCBSI3b XUMH-
YEeCKUX 3HAHWUHU C MOHATUSAMH U MPEICTABICHUSIMHU JAPYTHX €CTECTBEH-
HOHAYYHBIX IIPEIMETOB;

I1P6 04. chopMupoBaHHOCTH YMEHHI MCIIOJIB30BaTh HAMMEHOBAHUS
XUMUYECKUX COCMHEHUIN MEXTYHAPOIHOTO COI03a TEOPETUUECKOM 1
MPUKJIATHON XUMHUH U TPUBHAIIbHBIE Ha3BaHMsI BAKHEHIIINX BEIIECTB
(3THIICH, alleTHIICH, TIUICPUH, PeHO, popManbaeru, YKCyCHAs KHC-
JI0Ta, TTUINH, YTapHbBIN Ta3, YIIEKUCIBIN Ta3, aMMHUaK, ramieHas u3-
BECTb, HETAIICHAs! U3BECTh, MUTHEBAS CO/IA U JIPYTHUX ), COCTABIATH (hop-
MYJIbl HEOPTraHMYECKUX U OPraHUYEeCKUX BELIECTB, YPABHEHUS XUMHUYE-
CKHX peaklnii, 00ObSICHATh UX CMBICH; TIOATBEPKIATh XapaKTEPHbIE XH-
MHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMHU U
3aMUCAMU YPABHEHUN XUMUYECKUX PEaKIUit;

ITP6 05. copMHUpOBaHHOCTh YMEHMH yCTaHABIMBAThH IPUHAUICKHOCTD
W3YYEHHBIX HEOPTaHUYECKUX U OPTaHUYECKUX BEUIECTB K ONIPEIEIICH-
HBIM KJIacCaM U IpyIaM COCIMHEHUM, XapaKTepUu30BaTh UX COCTAB U
Ba)XKHEHIIME CBOMCTBA; ONPEENISITh BUIbl XUMUYECKHUX CBsA3EH (KOBa-
JIEHTHAas!, NOHHAs, METAJJIMYECKasi, BOAOPOIHAs ), TUIIBI KpUCTAJLIIHYe-
CKUX PELIETOK BEIIECTB; KIaCCU(PUIIMPOBATH XUMUUECKUE PEaKIiH;

I1P6 07. chopmMrpoBaHHOCTH YMEHUN TPOBOAUTH PacueThl IO XUMUYE-
CKUM (OpMyJIaM U YpaBHEHHUSIM XUMHUYECKUX PEAKLUI C UCTIOIb30BAHU-
eM (U3NYECKUX BEJIMYMH, XapaKTePU3YIOIINX BEIIeCTBa ¢ KoJIuye-
CTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbBIE YCIOBHS) T'a30B, KO-
JIMYECTBA BEIIECTBA; HCII0JIb30BaTh CUCTEMHbIE XMMUYECKHE 3HAHUS JUIs
IIPUHSTHS PEIIEHNN B KOHKPETHBIX KU3HEHHBIX CUTYaIUSIX, CBA3aHHbBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM.




OK 02. Ucnons-
30BaTh COBpe-
MEHHBIE Cpe/l-
CTBa MIOUCKA,
aHaJM3a U UH-
TepIpeTauu
uHpOpMaLUU 1
nH(pOpMaIuoH-
HBIE TEXHOJIO-
THH JJ151 BBITIOJI-
HEHUS 33724

JIMYHOCTHBIE Pe3yJabTaThl JOJKHBI OTPAXKATH B YaCTH:
IHMEHHOCTH HAYYHOI'O ITO3HAHUSA:

— c(hopMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U OOIIECTBEHHOMN
IIPAKTUKH, OCHOBAaHHOI'O Ha JMAJOre KyJibTYyp, CIIOCOOCTBY-
IOLLETO OCO3HAHUIO CBOETO MECTA B IIOJUKYJIBTYPHOM MHPE;

— COBEPILCHCTBOBAaHUE S3BIKOBOW M YHUTATEJIICKOM KYJBTYpPBI
KaK CpeICTBa B3aUMOJCHCTBUS MEXIY JIOJbMH U ITO3HAHUS
MUDa;

— OCO3HaHHE ILICHHOCTH HAy4HOH JEATEIBbHOCTH, I'OTOBHOCTH

JucuunianHapHble (MpeiMeTHbIE) pe3yabTaThl H J0JKHBI 0TPa-
KATh:

IIP6 06. BnageHre OCHOBHBIMU METOJIaMH HAYYHOTO TTO3HAHUS Be-
[IECTB U XMMHUYECKUX SBJICHUN (HAOII0IeHIE, U3MEPEHHE, IKCIIePH-
MEHT, MOJIETUPOBAHUE);

I1P6 07. chopmMupoBaHHOCTH YMEHH MPOBOJANTH PACUECTHI 110 XUMHYEC-
CKUM (HOpMYJIaM U ypaBHEHUSM XUMHUYECKUX PEAKIUN C HCIIOTh30BaHU-
eM (U3NYECKUX BEJIMYHH, XapaKTePU3YIOIINUX BEIIeCcTBa C KOJInYe-
CTBEHHOMW CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE YCIIOBUSI) Fa30B, KO-
JMYECTBa BEIIECTBA; UCIOIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS IS

npodeccuo- o
. - | IPUHATHUS pelIeHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUX, CBI3aHHBIX
HATEHOMN Kes- OCYHIECTBJIATh NMPOECKTHYK) U HCCIEAOBATENbCKYIO JIEATEIb c11)3 emeCTBZIl)MH o HpI/IMeIfeHI/ICM' y )
TeEHOCTH HOCTb MHJUBU1YaJIbHO U B IPYIIIIE. ;
MetanpeaMeTHble pe3yJbTaThl J0KHBI OTPAKATH: .
I1P6 08. chopmMupoBaHHOCTH YMEHHUI IJTAHUPOBATH U BHITIONHATH XU-
Osgi1aieHHe YHHBEPCAJbLHBIMHA Y4eOHBIMHU N03HABATEJIbHbI- .
N MHUYECKUH 3KCIIEPUMEHT (IIPEBpaILEHHs] OPraHUYECKUX BEILECTB IIPH
MH JeliCTBHSIMU: .
HarpeBaHuu, MOJIy4YeHHE STUICHA U U3yUYEHHUE ero CBOMCTB, KAUECTBEH-
B) padora ¢ nHdopMAanueii: HBIE PEAKIIMH HA aJbAETUIbI, KPaXMaJl, yKCYCHYIO KUCIIOTY; J€HaTypa-
111 OEJIKOB IIPY HArpeBaHUM, IBETHBIE PEAKIIMH OEIIKOB; MMPOBOANUTH
— BJAJETh HAaBBIKAMHM IIOJIy4EHHSI HHPOPMAIMK U3 HCTOYHUKOB | peaKIMF HOHHOTO OOMEHa, ONpPEIeNIATh Cpey BOJHBIX PacTBOPOB, Ka-
pasHbIX THUIIOB, CAMOCTOSTEILHO OCYIIECTBIATH IOUCK, aHA- | YECTBEHHBIE PEaKUU Ha CyJb(dat-, kKapOOHaT- U XJIOPUA-aHUOHBI, HA
JM3, CUCTEMATU3AIMIO U MHTEPIPETAlnI0 HH(GOpMAanU pa3- | KATHOH aMMOHWUSI; pelIaTh SKCIIEpUMEHTaIbHbIC 33/1a4i 10 TeMaM "Me-
JIMYHBIX BUJIOB U ()OPM IIpe/ICTaBICHHUS; taiiel" ¥ "HemeTannsl") B COOTBETCTBUM C MPaBUIIaMH TEXHUKHU 0€3-
— CO3JaBaTh TEKCTHI B Pa3InYHBIX (popMarax ¢ y4eToM Ha3Ha- | OIACHOCTU MPH OOPaIIEHUH ¢ BELIECTBAMU U J1aO0OPaTOPHBIM 000py10-
yeHUs: HHGOPMAIIMK U TIEJIEBOM ayJUTOPHH, BHIOMpAst ONTH- | BAHUEM; IIPEJCTABIATH PE3YIbTAThl XUMHUECKOTO IKCIIEPUMEHTA B
MaJIbHYI0 (hOpMY Mpe/ICTaBIEHHS U BU3YaTH3alUH; dbopme 3anucu ypaBHEHHUI COOTBETCTBYIOIUX PEAKIMNA U GOpMyIHUpo-
— OIIEHUBATH JOCTOBEPHOCTH, JETMTUMHOCTh WH(OpMAINH, e¢ | BaTh BBIBOJABI HA OCHOBE 3THUX PE3YJIbTATOB;
COOTBETCTBHE NPABOBBIM U MOPAJIIbHO-3TUUECKUM HOpMaM;
ITP6 09. chopmMrpoBaHHOCTH YMEHUSI aHATU3UPOBATH XUMUUYECKYIO MH-
— BIIQJIETh HAaBbIKAMM PACMO3HABAHUA M 3aIlIUTHl HHPOPMALUH, .
. dopmanuio, HoIy4aeMyro U3 pa3HbIX HCTOYHUKOB (CPEICTB MaCCOBOM
MH(POPMALMOHHOM 6€30MaCHOCTH JTMYHOCTH.
uHopManuu, cetb IHTepHEeT U apyrue).
OK 04. Oddek- | JImuHOCTHBIE PE3yJIbTATHI I0KHBI OTPAKATh B YACTH: JucuMIiMHapHble (IpeAMeTHbIe) pe3y/IbTaThl U J0JIKHBI OTPa-

THUBHO B3aUMO-
JIEWCTBOBATH U
paboTaTh B KOJI-

I'PAKAAHCKOI0 BOCIIMTAHUSA:

KaTb:

I1P6 08. chopmMupoBaHHOCTH YMEHU INTAHUPOBATH U BBITIONHATD XHU-
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JICKTUBEC U KO-
MaHAC

— TOTOBHOCTb BCCTHU COBMCCTHYIO ACATCIBHOCTb B HMHTCPCCAX

Ipa)xIaHCKOTO OOIIECTBA;

— YMCHHUC B3aHMOHCﬁCTBOBaTB C COOUaJIbHBIMHU MHCTUTYTAMU B

COOTBETCTBHUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.
MertanpeameTHbie pe3yJbTaThl J0JIAKHBI OTPAKATH:

OB.]'[a}IeHHe YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMU aeii-
CTBUAMM:

0) coBMecTHAsI 1€ TeIbHOCTD.

— IIOHMMATh U UCIOJIb30BATh NIPEUMYILECTBA KOMAaHAHOW U UH-
TUBUAYAIbHON pabOThI;

— TPUHUMATh LIEJIU COBMECTHOM JEATEIbHOCTH, OPraHU30BBI-
BaTb U KOOPJAMHUPOBATH IEUCTBUSA 10 €€ JOCTHKECHHIO: CO-
CTaBJIATh IUIAH JEHUCTBHM, paCHpEenessiTh POJIU C Yy4ETOM
MHEHMH Y4YaCTHHUKOB OOCYXJaTb pe3yJbTaThl COBMECTHOU
paboTHI;

— KOOPJMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSX pPeabHO-
r0, BUPTYAJIIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJIEHCTBHS;

— OCYIIECTBISATh IO3UTHBHOE CTPATETMYECKOE IIOBEICHHUE B
Pa3IUYHBIX CUTYaLUsAX, IPOSIBIATH TBOPUYECTBO U BOOOpaxke-
HUe, ObITh UHULUATUBHBIM.

OsiaieHHe YHHBEPCAJIBLHBIMHU PeryIsiTHBHBIMU e CTBHA-

MH:

r) IPUHATHE ce0s1 M IPYTUX JIdei:

— TPUHUMATh MOTHUBBI U apryMEHTBHI JIPYIHX JIIOJEH MpHU aHa-
JIU3€ Pe3ybTaTOB JESTEIbHOCTH;

— TIpHU3HABaTh CBOE MPABO M MPABO JPYTUX JIIOJEH Ha OMINOKY;

— pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU JPYroro
4EJIOBEKA.

MUYECKHUI 3KCIIEPUMEHT (IIPEBPALLEHUS OPTraHUYECKUX BELECTB MPU
HarpeBaHuy, MOJIyYeHHE STUIICHA U U3yYEHUE eTO0 CBONCTB, KAUECTBEH-
HBIE PEAKIMH Ha aJbAETUIbI, KpaXMaJl, YKCYCHYIO KUCJIOTY; IeHaTypa-
1usl OEJIKOB MIPU HAarpeBaHUU, [IBETHBIE PEAKIIUU OEJIKOB; IPOBOIUTD
peaKIuy HOHHOTO 0OMEHa, ONPEEIIATh CPENY BOAHBIX PACTBOPOB, Ka-
YEeCTBEHHBIE PEaKlIUU Ha Cynb(aT-, KapOoHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHUS; pelIaTh dKCIIEpUMEHTANIbHBIE 3a/1a4M 110 TeMaM "Me-
tayutel" 1 "HemeTramisl") B COOTBETCTBHUH C MPAaBHJIAMH TEXHUKH 0€3-
OTACHOCTH NP OOPAICHUH C BEIECTBAMH U J1a00paTOPHBIM 000PYI0-
BaHUEM; IPEJCTABIATH PE3YIbTAaThl XUMHUUECKOTO SKCIIEPUMEHTA B
¢dopme 3anucu ypaBHEHHH COOTBETCTBYIOIIUX PEAKIMNA U POPMYIHUpPO-
BaTh BbIBO/Ibl HA OCHOBE ATHUX PE3YJIbTATOB.

OK 07. Cogeii-
CTBOBATh CO-
XpaHEHUIO

JIMYHOCTHBIE pPe3yJabTaThl JO/IKHBI OTPAXKATDH B YaCTH:

IKOJOI'M4€CKOro BOCrMMTaHus:

JucuunianHapHble (MpeAMeTHbIE) pe3ybTaThl H J0JKHBI 0TPa-
KATh:




OKpYy>Karolen
cpenbl, pecyp-
CoCcOepeKEHUIO,
MIPUMEHSTH 3Ha-
HUs 00 U3MeHe-
HUM KJIUMAaTa,
MIPUHLIMIIBI O€-
PEKITHBOTO
MIPOU3BO/JICTBA,
¢ pexTUBHO
JIECTBOBAThH B
Ype3BbIUATHBIX
CUTYaIUAX

— HCIOJIB30BATb CPEACTBA I/IH(I)OpMaI_[I/IOHHI:JX U KOMMYHHKaIu-

—  ¢hOPMHPOBAHHOCTH DKOIOrUYECKOr KyinbTyphl, nonumanue | IlIP6 01. chopMupoBaHHOCTE NPE/ICTABIEHUI: O XMMUYECKOH COCTaB-
BJIMSIHUS COIMAIbHO-DKOHOMHYECKHMX IPOIECCOB HA COCTOs- | JSAIOLIEH €CTECTBEHHOHAYYHON KapTHHBLI MUPA, POJIM XMMUU B IIO3HAHUU
HHME TPUPOIHON Y COLMUAIBHON CPENbl, OCO3HAHUE III00aNb- | ABIEHUN NPUPOBI, B (HOPMUPOBAHUYU MBIIIEHHUS U KYJIbTYPbI TUYHO-
HOTO XapakTepa IKOJIOTUISCKUX MPOoOIeM; CTH, ee (YHKIIMOHAILHOW IPaMOTHOCTH, HEOOXOAUMOM JJISl peLICHUS

— IUIAaHUPOBAHHUE U OCYIIECCTBJICHHUE HeﬁCTBHﬁ B opr)Ka}o]_uef/'I MPAKTUYCCKUX 3aaa4 U SKOJIOTHYCCKHU 000CHOBAHHOTO OTHOIIEHUS K
Cpelie Ha OCHOBE 3HAHUS LiEJicH yCTOWYMBOIO pa3BUTHS de- | CBOEMY 3I0POBBIO M IIPUPOHOU CPEJIE;

JIOBEYECTBA,

— AKTUBHOE HEMNpUATHE JEHCTBHM, MPUHOCALIUX BpEI OKpY-
JKaroIIeH cpee;

— yYMEHHE MPOTHO3UPOBATH HEOJIATOMPUSTHBIC IKOIOTUUCCKUE
MOCIEACTBUS MPEANPUHUMAEMBIX AEHCTBUM, IPEAOTBPAILATH
HX;

— pacIIMpPEHHUE ONbITa JEATEIBHOCTU SKOJOTMYECKOW HaIlpaB-
JIEHHOCTH.

MertanpeaMeTHbie pe3yabTaThl J0KHbI OTPAXKATH:

IIP6 10. chopMupOBaHHOCTh YMEHHUM COOJIFOAATH MPABHIIa SKOJIOTHYE-
CKH 11eJIecCO00pa3HOro MOBE/ICHUS B OBITY U TPY/IOBOM JAESITEIHHOCTH B
LEJISIX COXPAHEHUSI CBOETO 3/I0OPOBBS M OKPYXKAIOLIEH MPUPOTHOMN cpe-
JIbl; YYUTHIBATh OMIACHOCTH BO3/ICHCTBUS Ha )KUBbIE OPTaHU3MBI OTIpeie-
JICHHBIX BEIIECTB, IOHUMAsi CMBICH ITOKa3aTelsl IPeIeIbHOMN 10MyCTH-
MO KOHIIEHTpPALIUH.

OgjaieHUe YHHBEPCAJbLHBIMH Y4e0HBIMH N03HABATEIbHbI-
MH JeHCTBUSIMU:

B) padoTa ¢ unopmaumeii:

OHHEIX TEXHOJIOTHU B PCHICHUN KOTHUTUBHBIX, KOMMYHHKA-
TUBHBIX M OPTraHU3aIMOHHBIX 3a7a4 ¢ coOItoJeHreM Tpedo-
BaHUU OpPTrOHOMHKH, TEXHHUKHU 6630HaCHOCTI/I, TUTUCHBI, PC-
cypcocOepekeHusi, MPaBOBBIX U ITUYECKUX HOPM, HOPM HH-
dbopmarmoHHON 6€30MaCHOCTH.

IIK 1.2

OCYU.[GCTBJ'I}ITB o6pa60TKy, MMOATOTOBKY 3K30THYCCKUX U PCAKUX BUJOB ChIPbBA: OBOIJ_ICI\/'I, I‘pI/I6OB, pBI6BI, HepLI6HOFO BOAHOI'O CbIPbA, IUYU.

IIK 6.1

OcyiecTBIsITh pa3paboTKy acCOPTUMEHTA KyJTUHAPHON M KOHIUTEPCKON MPOAYKIIUHU, Pa3IMYHBIX BUIOB MEHIO C Y4ETOM MOTpeOHOCTEMH
pPa3IMYHBIX KaTErOpHid morpedurtesneid, BUI0B U HopM 0O0CTYKUBAHMS.

OcBoeHne yueOHON JUCIUILIMHBI 00€CTIeYBAET TOCTHKEHUE 00yUYarOIIMMHUCS CIEAYIOUINX JMYHOCTHBIX PE3YJIbTAaTOB peali3ally MPOrpaMMbl

BOCIIUTAaHHA:

| JIP 6 ‘ HpOHBJ’IHIOH.IPII:I YBAXKCHUC K JIIOJSAM CTAPIICTO IMOKOJICHUA U TOTOBHOCTH K YH4AaCTHIO B COLIMAJIbHOM MNOAACPIKKE U BOJIOHTCPCKUX NBUKCHUSX. ‘
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JIP 10

3a00TAIuUKCS 0 3alUTe OKPYXKAIOIIEH Cpeibl, COOCTBEHHOM M Uy>KOH 0€301aCHOCTH, B TOM YHCJIe IU(PPOBOH.

1.5 PexomeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHHUE MPOTrPaMMbl AUCHUILIHHBL:
MaKCHUMaJbHOW yuyeOHOM Harpy3ku oOyuatouierocst 144 yaca, B TOM ymcle:
00s13aTeIbHON ayTUTOPHOHN yueOHOW Harpy3ku oOydaromierocst 126 gacos.
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2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUTIINHBI

2.1. O6beM yueOHOI TUCHUIITUHBI U BU/IbI y4eOHO# padoThl

Bun yueoHoii padoThl

O0beM B yacax

O06beM 00pa3oBaTeIbHON MPOrpaMMbl JUCHUTIJIMHBI 144
Conep:xaHue yueOHOro MaTepuaJia 78
BT. U..

TEOPETUYECKUE 3aHATHS 44
MPAKTUYECKHUE 3aHATUS 26
nabopaTopHbIEC 3aHATHUS 18
KOHTPOJIbHBIC PAaOOTHI 8
IIpodeccuonanbHO OpEHTHPOBAHHOE cojlep:KaHMe (Co/lep:KaHue 48
NMPUKJIAJTHOT0 MOYJIA)

BT. 4..

TEOPETUYECKUE 3aHATHS 14
MPaKTUYECKHUE 3aHITUS 22
J1a00paTOPHBIE 3aHATHS 12
Kouncyabranumn 12
IIpoMeskyTouHasi aTTecTanust (3K3aMeH) 6
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2.2. TeMaTn4yecKMid IJIAH U COAEPKAHME TUCHUILTHUHBI

Dopmu-
HaumenoBanue | Copaep:kanue yueOHOro MaTepuasa (0CHOBHOE H NPO(eCCHOHAIBLHO OPUEHTHPOBAHHOE), 1a0opa- | O0béM | pyemble
pa3iesioB U TeM TOPHbIE H NPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOAYJIb 4acoB KOMIIe-
TeHIUH
1 2 3 4
Conep:kaHue yueOHOTro MaTepuaia 96
Pa3nen 1. TeopeTnyeckue 0CHOBBI XUMHU 24
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01
OcHOBHBIE XUMH- | XUMHYECKHH 37I€MEHT. ATOM. SIIpo aToMa, M30TOIBL. DIIEKTPOHHAst 000J104Ka. DHEPreTHYECKUE YPOBHH,
YECKME IIOHATHA | OAYPOBHH. ATOMHBIE OpOHTAIH, S-, P-, d- ameMeHThI. OCOOEHHOCTH paclpeeIeH s JIEKTPOHOB M0 Op- 1
Y 3aKOHBI, CTPOE- |OUTaJIsIM B aTOMaX JIEMEHTOB IEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAsI KOHPUTyparys aroMoB. OCHOB-
HHUE aTOMOB XH-  |Hbl€ XUMHUYECKHE 3aKOHbI
MHYECKHUX 3JIe-
MEHTOB [IpakTuyeckue 3aHATHA
[TpakTruyeckas pabora Nel. «OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XUMHH U PAacUeThl IO yPaBHEHUSIM
XUMHUYECKUX PEAKLIUN».
1
OTHocuTeNbHBIE aTOMHAs U MOJIEKyJIsipHast Macchl. MounspHas macca. KonnuecTBo BemecTBa. MaccoBast
707151 BellecTBa. 3akoH ABoraipo. MonspHblit 00beM razoB. OTHOCUTENbHAS MJIOTHOCTh ra30B. PacueTsl
10 YPaBHEHUSIM XUMUYECKHX PEAKIUI ¢ NCIIOJIb30BaHMEM MacCOBOH J10JIM BELIECTBa, 00beMa (HopMalib-
HbIE YCJIOBUS) ra30B, KOJIMYECTBA BEILIECTBA
Tema 1.2. Coaepixanue yueOHOro MaTepuasa 2 OK 01
[Tepnoanyeckuin | IpakTuvyecKue 3aHATHS OK 02
3aKkoH u llepuo-
nudeckas cucte-  |lIpaKtuueckas padora Ne2. «M3yuenue nepuoJuueckux 3aKOHOMEPHOCTEH U UX B3aHUMOCBSA3U CO CTPOE- 2 IIK 1.2
1IK 6.1

anemenToB J[. U.

ITepuonnueckas cucrema xumudeckux 31aeMeHToB J[.M. MenneneeBa. CBsi3b NEPUOIMUECKOTO 3aKOHA U
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MeHnneneeBa, ux
CBS3b C COBpE-
MEHHOU Teopueit
CTPOCHHUS aTOMOB

HepnonnquKoﬁ CHUCTEMBI XUMHYCCKHX JJICMCHTOB C COBpeMeHHOﬁ Teopneﬁ CTPOCHUS aTOMOB. 3aK0HO-
MCPHOCTHU U3MCHCHUA CBOMCTB XUMHYECKHX 9JICMCHTOB, 06pa3yeMHx MU MPOCTHIX U CIIOKHBIX BEIICCTB
II0 I'pyHIiaM M rnepuogam HepHOﬂquCKOﬁ CHCTEMEBI. 3HAaUCHHUE NEPUOANICCKOro 3aKOHa U CUCTEMBI X1~
MHNYCCKHX OJICMCHTOB ]_II/I MeHneneeBa B Pa3BUTHUH HAYKH.

VYcTraHoBIEHHE CBSI3M MEXKIY CTPOCHHEM aTOMOB XUMHUYECKHX JIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM
CBOWCTB XMMHUUYECKHUX AJIEMEHTOB U UX COCIMHEHUHN B COOTBETCTBUH C MOJIoKeHUueM [leprnoandeckon cu-
cTeMbl. Pellienre npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTepU3alUI0 XUMUYe-
CKHUX DJIEMEHTOB «MeTalndeckue / HeMETAUINYECKHE CBOHCTBA XUMHUYECKHAX DJIEMEHTOB B COOTBETCTBUH
C UX DJICKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B TIEPUOJUYECKON CUCTEME XUMUYECKHUX deMeHToB 1. M.
Meunneneesay

Tema 1.3. Coaep:xanue yueOHOro MaTepuaJia OK 01
Crpoenue Beme- | CtpoeHue BelecTBa. XUMHUYECKast CBA3b. BHUIbI XUMHUYECKO# CBA3M (KOBAJICHTHAs HEMOJIIPHAS U T10-
CTBa U IIpUpoa JsipHAsl, MOHHAsI, MeTaJlIIn4eckast). Mexann3mbl 00pa3oBaHMsI KOBAJIEGHTHOW XMMHUYECKOH CBsI3U (OOMEH-
XMMHUYECKOH CBS- | HBI M JOHOPHO-aKIENTOPHBIH). BomopoaHas cBsi3b. BaneHTHOCTB. Di€KTpooTpUuIaTenbHOCTh. CTeneHb
3u. MHOroobpa- | okucnenusi. IOHbI: KATHOHBI ¥ QHHOHBI
3H€ BELIECTB
IIpakTH4yeckue 3aHATUSA
[TpakTrueckas padota Ne3. «CTpoeHHe BemIeCTBa U MPUPOIa XUMUUECKON CBSZH».
JleMoHCcTpanus MoJieneil KpUCTaAJUIMYECKUX PeIeTOK: MOHHOH (XJIOpU HAaTpHsl), aTOMHOM (rpaduT U
anmMas), MOJIEKYJISIpHOM (YTIIEKHUCIIBIN Ta3, HO/), METAINTHYECKOM (HaTpuii, MarHui, meanb). Pemenne
MPAKTUYECKUX 33/IaHUI Ha COCTABIIEHUE IEKTPOHHO-TpaPUIecKux GopMyI1 J1eMEeHTOB 1—4 epro10B
Tema 1.4. Coaep:xanue yueOHOro MaTepuasia OK 01
Knaccudukanus, | Knaccudukanus HeopraHHYecKux BeriecTB. HOMEHKIaTypa HEOpraHn4eCKuX BEIecTB (OKCHIbI, THI- OK 02
Y HOMEHKJIaTypa | pOKCHbI, KUCIOTHI, CONN). BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOT'O CTPOEHUsI. ArperaTHble co-
HEOpPraHWYeCKUX | cTosiHUSA BemlecTBa. Kpucramnnueckue u amopgHbie BenecTBa. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA.
BELIECTB TuUnbl KPUCTAIVIMUECKUX PEIETOK (aTOMHAas, MOJIEKYJIsIpHasl, HIOHHAs!, METaJNIn4YecKasi). 3aBUCUMOCTh

CBOMCTBA BEIIECTB OT TUIIA KpPICT&J'IJ'IPI‘ICCKOﬁ peI_I_IéTKI/I

IIpakTHYeckue 3aHATHA
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[TpakTuyeckas padora Ne4. «HomeHki1aTypa HEOPTaHUUYECKUX BEILIECTBY.

Pemenune npakTHUecKuX 3aaHui MO KIacCU(pUKAIINH, HOMEHKIAType U XUMUYECKUM (opMyitaM Heop-
TaHWYECKUX BEILECTB Pa3JINYHbIX KJIAcCOB (yrapHbIi ra3, yrieKucibli ra3, aMMuakx, rameHast U3BecTb,
HeraleHas U3BeCThb, IUThEBAsI CO/IAa U APYTUX): Ha3BaHUs BemecTB o MexayHapoaHoi (MIOITAK) nnu
TPUBHAJIBHON HOMEHKJIATYpE U COCTaBJICHHE (POPMYJIbl XUMUYECKUX BELECTB, ONPEIEIEHUE TPHHAI-
JISKHOCTH K Kinaccy. [Touck mHpOpMaIuy 1Mo Ha3BaHUAM, HICHTU(UKATOPAM, CTPYKTYPHBIM (hopMyIiaMm.
Ananu3 XuMu4eckoi MHpopMaIiy, NOIy4aeMoN U3 Pa3HbIX UCTOYHUKOB (CPEICTB MacCOBOM MH(OpMa-
Uy, cetb VIHTepHeT u 1pyrue)

Tema 1.5.

Tuner xummye-
CKHMX pEaKUHUii

Conep:kanue y4eOHOIro MaTepuaa

Xumundeckas peakuus. Knaccudukanus u THIIBI XMMUYECKUX PEaKUil B HEOPraHUYEeCKOW U OpraHuye-
CKOM XMMUU. 3aKOHBI COXPAHEHHUS MACChl BEIIECTBA, COXPAHEHUS U MPEBPAIICHUS YHEPTUU TTPU XUMUYE-
cKuX peakuusax. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE peakluu (YpaBHEHHsI OKUCICHUS-BOCCTAHOBIICHUS,
CTEIEHb OKHUCIICHUS, OKUCIUTENIb U BOCCTAHOBUTEIb, IPOLIECCHI OKUCIEHUSI 1 BOCCTAHOBIICHUS, BAJKHE M-
II1e OKUCIUTENN U BOCCTAHOBUTEH, METO/I AJIEKTPOHHOTO OaaHca, 3JEKTPOJIN3 PACTBOPOB U PaCIIaBOB
BEILIECTB, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B PUPOJE, TPOU3BOICTBEHHBIX MIPOLIECCAX U
KU3ZHEIESITEIIbHOCTH OPTraHU3MOB)

JlaGopaTopHble 3aHATHUS

JIaGoparophas pabota Nel «THNBI XUMHUYECKUX PEAKLIUN».

WccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00OPa3yOIINXCs BEIIECTB) U IPU3HAKOB
XUMHYeCKHX peakiuil. CocTaBieHrne YpaBHEHUH peakIiii COeqMHEeHNUs, pa3ioKeHus, 3aMelleHns, ooMme-
Ha, B T.Y. peaKluil TOPEeHUs, OKUCIICHUA-BOCCTaHOBIeHHsI. COCTaBICHHE U YpaBHUBAHUE OKUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIMil METOJJOM 3JIEKTPOHHOT0 OanaHca. PacueTHble 3a1a4 Ha HAXOXKAEHUE OT-
HOCHUTEJIbHOW MOJIEKYJISIPHOM MacChl, ONPEIEICHNE MACCOBOM 10JIM XUMUYECKUX 3JIEMEHTOB B CII0KHOM
BEILIECTBE

OK 01
OK 02

Tema 1.6.

CkopocTh XUMHUYe-
CKHMX pEaKLIHA.
XHUMUYECKOE paB-

Conep:kanue y4eOHOIro MaTepuaa

CKOpOCTb peaklyu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB: IPUPO/IbI PEATUPYIOLINX BEILECTB, KOH-
LEHTPALUN PEAruPyOLINX BELIECTB, TEMIIEPATYPHI U IUIOIAIN PEAKIIMOHHON MOBEPXHOCTH. TernoBbie
3¢ (HeKThl XUMUYECKUX PeaKuii: 3K30- U SHAOTepMUUYECKre peakiuu. O0paTuMble peakuu. XuMuye-

ckoe paBHOBecHe. DaKTOphl, BIUAIONNE HA COCTOSHUE XUMHUECKOT0 PaBHOBECHS (KOHIIEHTpAIUs pea-

OK 01
OK 02
I1IK 1.2
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HOBECHUC

TEHTOB WM IIPOJYKTOB PEAKLUy, 1aBiIeHue, TeMieparypa). [Ipunnun Jle HlaTense

I[MpakTnyeckune 3aHATHSA

[TpakTuueckas pabota NoS. «BnusHue pa3nudabix (pakTOpoB Ha CKOPOCTh XUMUYECKOU PEAKIIUI.

Pemenne npakTHKO-OpUEHTHUPOBAHHBIX 3a/1aHU Ha aHaIN3 (AaKTOPOB, BIMSIOMIMX HA U3MEHEHHE CKOPO-
CTH XMMHYECKOUN peakIuu. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peaKIuu OT MPUCYTCTBUS KaTaau3aTopa
Ha TIpUMepe pa3IoKeHus MepOKCHIa BOJOPO/Ia C MOMOIIBI0 TUOKCHIa MapraHia u karanasbl. Pemenue
MPaKTUKO-OPUEHTUPOBAHHBIX 3ajaHul Ha mpuMeHeHue npuniuna Jle-lllarense n1s HaxoxaeHus
HaIpaBlIeHUs] CMEIIEHUs PAaBHOBECHS XMMHUECKON peakly U aHaln3 (pakTopoB, BIUSIOUINX HA CMeIlle-
HUE XUMUYECKOTO PAaBHOBECHS

JlabopaTopHble 3aHATHSA

Ha60paT0pHa5{ pa60Ta No2 ((I/I3y‘IeHI/IC 3aBUCHUMOCTH CKOPOCTU XUMHYECKON pCakinun OT KOHLUCHTPpAalIuN
pearupyronux BCIICCTB U TEMIICPATYPhD».

JlaboparopHnast pabota Ha BEIOOD:

1. JTaboparopHuast pabota Ne2.1 «OnpeeneHne 3aBUCHMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAINH pea-
THPYIOIINX BeliecTBy. MccnenoBanre 3aBUCUMOCTH CKOPOCTH PEaKIMK OT KOHIleHTpanuu. Onpenene-
HUE KOHCTAHThI CKOPOCTH PEAKIUH IPaPUuecKUM METOIOM.

2. JTJaboparopHas pabota Ne2.2 «OmnpeeneHue 3aBUCHMOCTH CKOPOCTH peakIMM OT Temreparypbb». Mc-
CJIEJOBAHME 3aBUCUMOCTH CKOPOCTH peaKLUu OT TeMIIepaTypsl. Pacdyer sHEprum akTHBaluu peakliuu

1IK 6.1

Tema 1.7.

PactBopsl, Teopust
AIEKTPOJIUTHYE-
CKOM TMCCOITHAITHT
¥ MOHHBIA 0OMeH

Conep:xanue yueOHOro MaTepuaJa

PactBopbl. Busibl pacTBOpOB O Co/lepKaHUIO pacTBOpeHHOro BeuecTBa. PactBopumocTts. [lonsTHE O
JUCIIEPCHBIX cUCcTeMax. VICTHHHBIE U KOJUIOMIHBIE pacTBOpBl. MaccoBas 101 BelecTBa B pactBope. Ilo-
HATHE 0 BoAOpogHOM Mokazarene (pH) pactBopa. DnexkrponuTtrueckas quccouuanus. CuibHble U ciadbie
ANEKTPOJIUTHI, HEAIEKTPOJIUTHL. Peakiinu noHHOro oomMeHa

JlabopaTopHble 3aHATHSA

JIaGoparopnas padota Ne3 «IIpuroroBiieHue pacTBOPOB».

OK 01
OK 02
OK 04
OK 07
1IK 1.2
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[IpuroroBnenue pacTBOPOB 3a/JaHHON MAacCOBOM J10J1€H1 paCTBOPEHHOTO BELIECTBA, IPOBEICHHUE PEAKIIUI
HMOHHOI0 00MEHA, OIIPENIETIEHUE CPEJIbl PACTBOPOB BEILIECTB C IIOMOIIBIO YHUBEPCAILHOTO MHIMKATOPA
(xucnas, HelTpaabHas, HIeJIouHas). 3aJaHus Ha COCTAaBJIEHUE HOHHBIX peakiuii. Permenue npakTuko-
OPHEHTUPOBAHHBIX PACYETHBIX 33/IaHUI HA PaCTBOPHI, UCIIOJIb3yEMbI€ B OBITOBOI U IPOM3BOJICTBEHHOM
JESITEIbHOCTH YEJIOBEKA

JlaGopaTtopHas padota Ned «Peakiuu ruaposmnsa.

HccnenoBanue cpebl pacTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMH H CTa0BIMH MPOTOIMTAMH, 1 UX PEaK-
Ui ¢ pacTBOpaMH 1ieno4yn U kapOonara Hatpus. CocTaBIeHHE PEaKIUi THIPOIHM3a COTIEeH

JlaboparopHas pabota Ne5 «lccnenoBanue AUCTIEPCHBIX CHCTEM).

CrtpoeHue u GpakTopbl YCTOWIMBOCTH AUCIICPCHBIX crucTeM. CTpoeHue MuIesuibl. PaccenBanue cBera npu
MIPOXO>KJCHUH CBETOBOTO My4YKa Yepe3 ONTUYECKH HEeOAHOPOoaHYIo cpeny (3ddexrta Tungans). [Ipuroros-
JIEHWE U U3YYCHHUE CBOMCTB AUCIIEPCHBIX CUCTEM Pa3HBIX BUJIOB: CYCIICH3UU, IMYJIbCUH, KOJUIOMAHOTO
pactBopa. CpaBHEHUE CBOMCTB UCTUHHBIX U KOJIJIOUJIHBIX PACTBOPOB, BBISBICHHE OCHOBHBIX Pa3InYUil
MEXy HUMHU

1IK 6.1

KourpoJbHas pa-
oora 1

CrtpoeHue BemiecTBa U XUMUYECKUE peakiuu (1o pazzaeny 1)

Pa3nea 2. Heopran

H4YeCKasg XUuMHUA

18

Tema 2.1.

Conep:xxanue yueOHOro MaTepuaJa

10

dusuko-
XUMHYECKHE CBOM-
CTBa HEOpraHuye-
CKHX BEIICCTB

Mertannsl. [Tonoxxenue meramnos B [lepuoandeckoit cucteMe XMMHUECKHUX dNIeMeHTOB. OcoOeHHOCTH
CTPOEHUS SIEKTPOHHBIX 000JI0YEK aTOMOB MeTajuioB. O0mue Gpuznueckue cBoicTBa MeTauioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMUYECKUN PsJl HAPSHDKEHUN MeTaJIIOB. XMMUYECKHE CBOMCTBA BaXKHEUIIIMX METaJl-
JIOB (HATpUid, KU, KAJIBIIMA, MarHui, aTIOMUHUAN, IIMHK, XPOM, YKEJI€30, MEJIb) U UX coeauHenuit. O0-
[IMe CroCcOOBI MOTyYeHus: MeTauioB. [I[puMeHeHne MeTamioB B OBITY U TEXHUKE

Hewmeramnsl. [Tonoxenue nemeramios B [lepuoanyeckoit cuctreMe xumudeckux aneMmeHToB J.J1. Menne-
JieeBa 1 OCOOCHHOCTH CTPOEHHUS aTOMOB. DU3NUECKHE CBOMCTBA HEMETAIIOB. AJUTOTPOITHSI HEMETAIIJIOB
(Ha mpuMepe Kuciaopoa, cepsl, hocdopa u yriaepoaa). XuMUIECKHe CBONCTBA M MPUMEHEHUE BasKHEH-
ITUX HEMETAJIJIOB (TaJOT€HOB, CEPHI, a30Ta, pocdopa, yriaepoaa U KpEMHHUS) U UX COCTMHEHUN (OKCHIOB,

KHUCJIOPOACOACPKAINX KUCIIOT, BOOOPOAHBIX COCHHHCHHﬁ). HpI/IMCHeHI/Ie BaYKHEUIIIMX HEMETAIIOB U UX

OK 01
OK 02
OK 04
IIK 1.2
1IK 6.1
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COE€IUHEHUN

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THAPOKCUIOB, KMCIIOT,
cosieid u nip.). ['eHeTndeckas CBS3b HEOPraHMUECKUX BEIIECTB, IPUHAUICKALINX K PA3IUYHBIM KlaccaM.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IPOCTBIX BEIIECTB, BOJOPOAHBIX COEIMHEHNH, BBICIINX OKCHI0B
U TUAPOKCHJIOB

HpaRTn'{ecmle 3aHATHUSA

HpaKTI/I‘leCKaﬂ pa60Ta Ne6. «PHu3nK0-XMHUUECKHE CBOMCTBA HCOPraHUYCCKHX BCIICCTB.

COCT&BJ’IGHI/IG ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKImﬁ C y‘IaCTI/IeM HpOCTI)IX " CJIIOKXHBIX HCOpFaHI/ILIeCKI/IX BC-
IIECTB: METaJVIOB M HEMETAJIOB; OKCHIOB METAIIJIOB, HEMETAIIJIOB U aM()OTEPHBIX AIEMEHTOB; HEOPTaHU-
YECKUX KHUCIIOT, OCHOBaHUHN M aM(OTEPHBIX TMIPOKCHI0B; HEOPraHUUECKUX COJIEH, XapaKTePU3YIOIIUX UX
CBOWCTBA.

Pacu€rel Macchl BemecTBa MM 00bEMa ra30B M0 U3BECTHOMY KOJMUYECTBY BEIIECTBA, MACCe W 00BEMY
OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, PACUETHI MacChl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIAYK-
TOB PEAKINH, €CIH OJJHO U3 BEIIECTB UMEET MPUMECH. PeleHne mpakTuKo-OpueHTHPOBAHHBIX 3a/IaHUN Ha
CBOWCTBA, COCTaB, IMOJIydeHUE U O€30MaCHOE UCIIOIh30BAHNE BAKHEHIIINX HEOPTAaHMYECKUX BEIIECTB B
OBITY 1 TPO(ECCHOHATILHON JEATEIbHOCTH YeI0BEKa

JlabopaTopHble 3aHATHSA

JlaboparopHast pabota Ne6 «CBoiiCcTBa METAIIOB U HEMETAILIOBY.

HccnegoBanue (bPI3PI‘lCCKPIX 1 XMMHYECKHX CBOMCTB METAJIOB M HEMETaJLI0B. Pelienue OKCIICPUMCH-
TaJbHBIX 3a71a4 IO CBOMCTBAM XMMHYECKHM CBOMCTBAM METAJIJIOB 1 HEMCTAJJIOB, 110 paCliOo3HaBaHUIO U
IMOJIYYCHHUIO COGI[I/IHCHI/Iﬁ MCTAaIJIOB 1 HEMCTAJIJIOB

Tema 2.2.

WNnenrudukarus
HEOPTaHHYECKUX
BEIECTB

Conep:xaHue y4eOHOro MaTepuaJjia

IIpakTHYecKkHne 3aHATHA

[TpakTrueckas padota No7. «KayecTBeHHbIE XUMHUECKHE PEAKITUHU, XapaKTePHBIE JIJI1 0OHAPYKEHUS He-
OpPTraHUYECKUX BEIIECTB (KaTHOHOB U AHUOHOB).

CocraBieHne ypaBHeHUH peakiuii oOHapykeHust KaTuoHOB [-VI rpynm 1 aHHOHOB, B T.4. B MOJIEKYJISP-

OK 01
OK 02
OK 04
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HOM M MOHHOU (hopmax. Peakiinu oOHApyKEHHSI HEOPTAaHMYECKUX BEIIECTB B PEAIbHBIX 00BEKTAX OKPY-
YKAIOIIEH cpebl

JlabopaTopHble 3aHATHSA

JIaboparopHast pabota Ne7 «neHTr(uKams HEOPTAHHYECKUX BEIICCTBY.

PemreHne skciepUMEHTANBHBIX 3a7a4 10 XMMUYECKUM CBOMCTBAM METAIIIOB M HEMETAJLJIOB, 110 PaclO3Ha-
BaHUIO U MOJYYEHUIO COETUHEHUH METaNIOB U HEMETAJIJIOB (B3aUMOEHCTBIE THAPOKCHIA ATTFOMUHUS C
pacTBOpaMu KHUCIIOT U 1esioueit,). Mnentudukanus HeopraHMuecKux BemecTs (katnoHoB [-VI rpynm win
AQHMOHOB) C UCIOJIB30BAHNEM UX (PU3UKO-XMMUYECKUX CBOHCTB, XapaKTEPHBIX KAUECTBEHHBIX PEaKIHiA.

JlaboparopHast paboTa Ha BEIOOD:

1. JTaboparopHas pabota Ne 7.1 «Ananutnueckue peakiuu katuoHoB [-VI rpynmn». [IpoBenenue kaue-
CTBEHHBIX PEaKIUi, UCTIOIb3yEeMBIX JUII OOHAPYKEHUS KATHOHOB | Tpymmibl (Kanus, HATPHsl, MAaTHUS, aM-
Monusl), Il rpynnsl Ha npumepe 6apus, 11 rpynmsr — cBuHua, [V rpynmnsl — amtoMuHus, V rpymnmnsl — xese-
3a (I u III), VI rpynmer — Hukens. Onucanne HaOMI0JaeMbIX SIBIICHUN M COCTABICHUE XUMHUSCKUX PeaK-
LU,

2. JTaboparopHas padota Ne 7.2 «AHaIMTHYECKUE pEaKIi aHHOHOBY. [IpoBeieHre KaueCTBEHHBIX Peak-
LU, UCTIOJIb3yeMBIX [Tl OOHApYKEHUsI aHHOHOB: KapOoHaTa, ¢ocara, cynsdaTa, cyabduia, HUTpaTa,
xJyiopuza u 1p. Onrcanue HabII0JaeMbIX SIBJICHUH U COCTaBIEHUE XUMHUECKUX PEeaKLnuit

Tema 2.3.

IIpou3BoacTBoO He-
OpPraHUYECKHUX Be-
1iecTB. 3HaUYECHUE
U IPUMEHEHUE B
OBITY

U Ha IPOU3BOJCTBE

Conep:xanue yueOHOro MaTepuaJa

OO01ue npeacTaBieHus O MPOMBIIUIEHHBIX CIOCO0ax MOTYyYeHHs] XUMUYECKUX BELIECTB (Ha IpUMepe
MIPOM3BOJICTBA AMMHAKa, CEPHOM KHCIO0ThI). UepHas u 1iBeTHast MeTautyprus. [IpakTuueckoe npuMeHeHne
IEKTPOJIN3A Ul OJTY4YEHHUS IIET0YHBIX, IEJIOYHO3EMEIbHBIX METAJUIOB U alfOMUHUSA. CTEKIIO U CUJIU-
KaTHas MPOMBIIIIEHHOCTh. [Ipo0iaema 0TX00B 1 OOOUHBIX TPOJYKTOB

IIpakTHYecKkue 3aHATHA

HpaKTI/I‘-ICCKaSI pa60Ta Nog. «HCOpPaHI/I‘-ICCKaH XUMUA B COBPEMCHHOM MHUPCH.

Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX 3aJlaHuM O poiin HCOpFaHquCKOﬁ XUMHUHU B pa3BUTUN MCAUILINHEI,
CO31aHH HOBBIX MaT€pHaJioB (B CTPOUTECIBCTBC U AP. OTpaCIAX HpOMI)IH_U'IeHHOCTI/I), HOBBIX HCTOYHHWKOB
OHCPIUun (aJ'ILTepHaTI/IBHLIC MCTOYHHKH 3HepFI/II/I) B pCHICHUU HpO6JICM 3KOHOFI/I‘{CCKOI>'I, 3HepFeTH‘{CCKOﬁ )41

OK 01
OK 07
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MUIIEBOU OE€30aCHOCTHA

KoHnTtpoJbHas pa- .
G012 2 CBoiicTBa HEOPraHMYECKUX BEIIECTB (10 pasjeiny 2) 2
Pa3nea 3. Teopernueckue 0CHOBbI OPraHN4YeCKOH XUMHUH 4
Tema 3.1. Conep:kanue y4yeOHOro MaTepuasa 4 OK 01
Knaccudukanus, |IIpeamer opraHn4ecKold XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYCHHE B ITOJyYEHUH HOBBIX BEIICCTB
CTPOEHHUE 1 MatepuanoB. Teopus CTpoeHus: oprannyeckux coennHeHniit A.M. bytnepoBa, €€ 0OCHOBHBIE OJIOKEHHUS.
u HoMeHKiatypa  |CTpyKTypHbIe (OpMYJIbl OpraHMYEcKUX BeliecTB. ['oMoiorus, nzomepus. XuMuueckast CBsi3b B OpraHu-
OPraHMYECKUX BE- |YECKUX COEAMHEHMSIX: KpaTHbIE CBSI3U, G- U TM-CBS3U. 2
LIECTB
[IpencraBnenue o kaaccu(ukauy OpraHMYECKUX BemecTB. HoMeHKIaTypa opraHu4ecKkux CoOeTuHEHUI
(cucreMaTuyeckasi) U TPUBHAILHBIE HA3BaHUSI BAKHEHIIINX TIPECTaBUTENEH KIacCOB OpraHMYeCKHUX Be-
LIECTB
IIpakTHYecKkue 3aHATHA
[Ipaktuueckas padota Ne9. «HomeHknaTypa OpraHu4eCcKux BEIIECTBY.
O3HakomJieHHE ¢ 00pa3liaMHi OpraHWYeCKHUX BEIEeCTB U MaTepHajaMH Ha UX OCHOBE, MOJAEIHPOBAHHUE MO-
JIEKYJI OpTaHUYECKUX BEIIECTB, HAOII0JEHIE U OMICAHUE TEMOHCTPALIMOHHBIX OIBITOB MO MPEBPALLEHUIO 2
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuM (IU1aBjIeHUe, 00yriauBaHue U ropeHue). CocTaBieHHe MOTHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHU4YE€CKUX BEUIECTB OTAEIbHBIX KJIACCOB, UCIOJIb3Ys UX Ha3Ba-
HUS 110 CUCTEMAaTUYeCKOI U TPUBUAIBbHOM HOMEHKIIAType (3THIIEH, alleTHIIeH, TIULepuH, (heHo, Gop-
MaJbJeTrH/l, YKCyCHasi KUCIIOTa, TUIKH). PacueTsl mpocreiiieit opMysibl OpraHuuecKol MOJIEKYJIbI, UC-
X0/ U3 DJIEMEHTHOTO cocTana (B %)
Paznen 4. YrieBoaopoabt 14
Tema 4.1. Coaeprxanue yueOHOro MaTepuaa 10 OK 01
VYraesogopoas 1 |[IpenensHbIe YriIeBOIOPOIBI (ATKaHBI): COCTaB U CTPOCHUE, TOMOJIOTHYECKUH psifl. METaH M 9TaH: COCTaB, OK 02
UX IPUPOJHBIE HC- |CTPOCHUE, (pU3NUECcKre U XUMUYECKHE CBOMCTBA (PEeaKLMU 3aMELIeHNUs U TOPEHHMSI), HAXOXKIEHUE B MPH- 2 OK 04

TOYHHUKHU

poae, NOJIYUCHUC U IPUMCHCHUC
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HenpenenbHble yriieBogopo bl (aIKEHbl, aIKaJAUEHbI, aJIKUHBI).

AJIKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH psijl. DTHIIEH U IPOIHJIEH: COCTaB, CTpOeHHE, (U3NIECKHE
Y XUMHUYECKUE CBOMCTBA (peakluy THAPHUPOBAHNS, TAJIOT€HUPOBaHMS, THIpaTallui, OKUCIEHHUS U MOJIU-
MepHU3aluu) MOJy4YeHUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraauen-1,3, XuMudeckoe CTpoeHHe, CBOWCTBA (PeaKus MOJMMEpH-
3alun), MpUMEHEHHE (U1 CUHTE3a IPUPOIHOTO U CUHTETHUECKOT 0 KayuyKa ¥ pEe3UHBI).

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKHIA PsiJl. ALIETHIICH: COCTaB, XUMHUYECKOE CTPO-
eHue, pU3nIecKkne 1 XMMUYECKUE CBOMCTBA (PeaKIy THAPUPOBAHUS, TaJIOTCHUPOBAHUS, TUAPATAIIUH T'O-
pCHHS), TOJIy4EHHE U TIPUMEHEHUE (MCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JJIsl CBAPKU U PE3KU Me-
TaJIJIOB)

Apomartuyeckue yrieBooposl (apeHsl). beHs3on u Tonyon: cocras, cTpoeHue, Gu3nyecKkre u XumMmuye-
CKHe€ CBOMCTBA (peaKIK raJIoreHUPOBAHUSI U HUTPOBAHUS ), IOJIy4€HHE U IPUMEHeHue. TOKCHYHOCTh
apeHoB (BiusHUE O€H30J1a Ha OPTaHU3M uYeloBeKa). ['eHeTrueckas cBsi3b MEXAY YIII€BOIOPOJaMHU, IPH-
HaJJIeXKAIIMMHU K Pa3IM4HbIM KJIaccaM.

[IpupoHBIe HICTOYHHUKH YTIEBOAOPOAOB. [IpupoaHsblii ra3 u nomytHeie HedTsHbIe ra3sl. HedTs 1 €€ mpo-

ucxoxjaeHne. CriocoObl nepepaboTKN HEPTU: EPEroHKa, KPEKUHT (TepMUUECKU, KaTaAIUTHUECKUH ), TTH-

poanus. [IpoaykTsl nepepaboTKu HEPTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KameHHbI yrois
U IPOAYKTHI €T0 MepepadoTKU

I1IK 1.2
1IK 6.1

Tema 4.2.

dusnko-
XUMHUYECKHNE CBOM-
CTBa yTJIEBOAOPO-
JIOB

Conep:xaHue y4eOHOro MaTepuaJsia

JlabopaTopHbIe 3aHATHS

JIaboparopHasi pabota Ne8 «CBoiicTBa yriieBOAOPOIOBY.

TpuBHuanpHas 1 MEKIyHAPOHAS HOMEHKIIATYpa, XUMHYECKHE CBONCTBA, CIIOCOOBI MOJIYYEHHUs YTIeBOI0-
poztoB. MoenupoBaHre MOJIEKYJT 1 XHMHUYECKUX MPEBPAIICHUH YTIIEBOAOPOIOB (Ha IPUMEpE 3TaHa, ITH-
JieHa, alleTUJICHA U JIp.) U TaJOTeHONPOU3BOIHBIX. KauecTBeHHBIE peaKIiK YTIeBOI0POAOB PA3IMUHBIX
KJ1accoB (oOecrBeunBaHNE OPOMHOM WIJIM MOTHOM BOJIBI, pACTBOPA MIEPMAaHTaHaTa KaJlvs, B3aUMOJCHCTBHE
alleTHJIeHa C aMMUAYHBIM PacTBOPOM okcua cepedpa (1)), kauecTBeHHOE OOHApYKEHUE yriiepoia U BO-
JI0pOJIa B OPTaHUYECKUX BEIECTBAX.

[Tonyuenue sTHeHA U3 ATaHOJA B 1a00PATOPUHU U U3YUCHHUE €T0 HU3NIECKUX M XUMUUECKHX CBOWCTB.

OK 02
OK 04
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CocraBnenne peaKI_[I/Iﬁ MMPUCOCAUHECHHNA U OKHCIICHUA HAa IIPUMEPE OTUJICHA. Pemenne PaCUCTHBIX 3aaa4 C
HCITIOJIb30BAHHUEM IINIOTHOCTH I'a30B I10 BOAOPOAY U BO3AYXY

KonTpoabHnas pa-

6014 3 Teopus cTpoeHHs OpraHUYECKUX COSIUHEHHUNA. YTIeBOI0pOabI (110 pasznenam 3 u 4) 2
Pa3znen 5. Kuciopomoconepsxamye oprannyeckue coeuHeHust 18
Tema 5.1. Coaepixanue yueOHOro MaTepuaJa 4 OK 01
Crouptel. @enon | [IpexenbHbIe 0JHOATOMHBIE CITUPTHI (METAHOI U ATAHOJ): CTPOCHUE, (PU3NIECKHE M XUMUYECKUE CBOM- OK 07
CTBa (peaKkUuu C AKTUBHBIMU MeTaJlJIaMH, FaJIOT€HOBOIOpPOJaMHU, FOpeHHe), IpuMeHeHue. Bonopoansie
CBSI3U MEXIY MOJIEKYylIaMu ciupToB. Du3nosiornyeckoe JeicTBUe METaHoIa M 3TaHOJIa Ha OPraHU3M Ye-
JIOBEKA.
MHoroaToMHbI€ CIIUPTHI (ITUIICHIJIMKOb U TIIMLEPHUH): CTpoeHHe, GU3NYEeCKHUe U XUMUYECKHE CBOMCTBA 4
(B3auMoielicTBHE CO LIEIOYHBIMU METaJUIaM1, Ka4eCTBEHHAs peaKklusi Ha MHOI0aTOMHbIE ciupThl). Du-
3MOJIOTMYECKOE IECTBHE HA OPraHu3M vesoBeka. [IpuMeHenre riuuepyuia u 3TUIICHTJIUKOIIS.
®enoi. CTpoeHne MOJIEKYJIbl, (PU3UYECKHe U XUMHUECKue cBoiicTBa (eHoa. ToKCcHYHOCTh (heHoma, ero
¢bu3nogoruueckoe AeicTBue Ha OpraHu3M uesnoBeka. [Ipumenenue penona
Tema 5.2. Coaepsxanue yueOHOro MaTepuasa 4 OK 01
Anbaeruapl. Anbaeruisl 1 KeTOHbI ((hopMalibJeTua, aleTanbIeru, aleToH): CTpoeHue, pu3nueckue u XUMHUYeCKre OK 02
CBOMCTBA (PEeaKLMU OKUCICHUS U BOCCTAHOBIICHUS, KAYECTBEHHBIE PEaKIUH), IIOIy4eHUE U IPUMEHEHHUE.
KapOoHoBsle kuc- OK 04
JIOTBI. OAHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBBIE KUCIOTHI (MypaBbHHASI U YKCYCHAsl KMCIIOTHI): CTPOEHUE, QuU-
3MYEeCKHe U XUMHUECKUE CBOMCTBA (00IIMEe CBOMCTBA KUCIIOT, peakius dTepUPHUKALNN), TOTyYeHUE U 4
CroxHBIC SOUPBL | hyrvenerue. CTeapuHOBAs 1 ONEHHOBAs KUCIOTH KaK TPE/ICTABHTEH BBICIIHX KapGOHOBBIX KHCIOT.
MBpi1a Kak coJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIIEE ACHCTBUE.
CrnoxHble 3(UpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ naponu3 cnoxubIx 3¢upoB. XKupsl. ['unponus
xupoB. [IpuMenenue xxnupos. buonoruueckas posib )KUPOB
Tema 5.3. Coaep:xaHue yueOHOro MaTepuasa 4 OK 01
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VYrieBoabl

VYrneBoabl: cocTaB, KiaccuPHUKaIus yriieBoAoB (MOHO-, TU- U Moucaxapubl). [ roko3a — mpocreimmii
MOHOCaXapu: 0COOCHHOCTH CTPOSHUS MOJIEKYIIbI, (PH3NUeCKHe U XMMHUECKHUE CBOMCTBA TIIFOKO3bI (B3au-
MozercTBue ¢ ruapokcuom Meau (II), okucnenne ammuauHbIM pacTBopoM okcuza cepedpa (1), Boccra-
HOBJICHHE, OpOKEHUE TIFOKO3bI), HAX0XJICHUE B IPUPOJIE, MPUMEHEHHUE TITFOKO3bI, OMOJIOTHYecKas pOJib B
KU3HEIEITENIbHOCTU Opranu3Ma ueiaoseka. @orocunte3. OpykTo3a Kak ©30Mep TIIIOKO3bI.

Jucaxapupl: caxaposa, MajibTo3a. BoccTaHaBnuBaroye 1 HEBOCCTaHABIMBAOIIME Aucaxapusl. ['napo-
nu3 nucaxapuioB. Haxoxienue B npupojie U mpuMeHEHHE.

[Tonucaxapupl: Kpaxmal, IITMKOTEH U 11eJutiosio3a. CTpoeHrne MaKpoOMOJIeKyIl Kpaxmaia, IIIMKOTeHa U
LEJUTI0J103bl. PU3NYECKUE CBOMCTBA KpaxMala U LEJUII0JI03bl. XMMUYECKUE CBOMCTBA Kpaxmasa: ruJpo-
JIU3, KaYeCTBEHHAs PEaKIus C HOJOM. XMMHUYECKHE CBOMCTBA LIEIUTIOJIO3bI: TUIPOIIN3, OTydeHrne 3(pupoB
1etono3sl. [ToHsTHE 00 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIN MIENK)

OK 02
OK 04

Tema 5.4.

duzuko-
XUMHYECKHE CBOM-
CTBa KHCIIOPOJI0-
COZIEpIKAILUX Op-
TraHUYECKHUX CO-

e TMHECHUM

Conep:xanue yueOHOro MaTepuaJa

HpaKanecmle 3aHATHUSA

[Ipaktuueckas pabora Nel0. «HomeHKkIaTypa KHUCIOPOAOCOAEPKALTUX OPraHUUYECKUX COSTUHEHHI.
TpuBuanpHas U MEXIyHapOHAsI HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyYE€HUsI CHUPTOB U
(eHo10B, KapOOHOBBIX KUCIOT U 3(UPOB, ANbJIETUIOB U KETOHOB. COCTaBIEHHE CXEM peakiuil (B TOM
YHClie TI0 MPEIIOKEHHBIM LIENOYKaM MTPEBPALCHHI ), XapaKTepU3YIOIUX XUMUYECKUE CBOMCTBA KUCIIO-
poJloCcCOAepKAIIUX OPTraHUYECKUX COEAMHEHNN

[IpaxTuueckas padora Nell. «Xumnueckue u pu3ndecKkue CBOWCTBA KUCIOPOI0COAEPKAIIUX OpraHuye-
CKUX coefuHeHus». [IpoBenenue, HaOIr01€HNE U ONTMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIHP-
TOB, KAUECTBEHHbIE PEaKLMU OJTHOATOMHBIX CIUPTOB (OKUCIEHHE ITaHoa okcugoM Meau (1)), mHoro-
aTOMHBIX CIIUPTOB (B3auMoieiicTBUE TaulleprHa ¢ ruapokcuaom meau (1)), anpaerunos (oKuciIeHne aM-
MHAYHBIM pacTBOpoM okcuzaa cepedpa(l) u runpoxcuaom menu (1), B3aumoaeiicTBrue kpaxmania ¢ HOJOM),
M3y4EHUE CBOMCTB PaCTBOPA YKCYCHOM KHCIIOTBHI.

[IpakTHyeckoe MpUMEHEHUE STUIICHTIINKOIS, InepuHa, penomna. [Ipumenenue popmanpaeruaa, aie-
TaJbAETHA, YKCYCHOM KUCIIOTHI. Perienre skcrepuMeHTanbHbIX 33/1a4 110 U3Y4eHHUI0 (pU3nKo-
XUMHUYECKHUX CBOMCTB KHCIOPOI0COAEPKAIIMX OPTraHUUECKUX COCTUHEHHM

OK 01
OK 02
OK 04

Pasnen 6. A3oToconep:xaniue OpraHn4ecKue coeuHeHns!
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Tema 6.1.
AMUHEL
AMHUHOKHCIIOTEL.

benxn

Conep:xaHue yueOHOro MaTepuaJa

AMUHBI: METUJIAMUH — IPOCTEUILINI IPEJCTABUTEIb AMUHOB: COCTaB, XUMUYECKOE CTPOCHUE, (PU3HUECKUE
U XMMHUYECKHE CBOWCTBA, HAX0KICHUE B IIPUPOJIE.

AMMHOKHCIOTHI KaK aM(i)OTepHBIe OPraHu4YCCKuUC COCANHCHH. dusnyeckue U XMMHYECKHE CBOMCTBA
AMHWHOKHCJIOT (Ha IIpuUMeEPeE FJ'II/II_[I/IHa). buonornueckoe 3HaUeHNE aMHHOKHCIIOT. HCHTI/I,Z[I)I.

benku kak npupoHbie noaumepsl. [lepBudHasi, BTOpUUHas U TPETUYHAS CTPYKTypa O€IKOB. XUMUYECKHE
CBOICTBA OEJIKOB: TUAPOIIN3, IEHATYPALIMSl, KAUECTBEHHBIE PEAKIIMH Ha OEJIKU

IlpakTH4yeckue 3aHATUSA

[Ipaktuueckas pabora Nel2. «CBoiicTBa a30TOCOAEPKAIINUX OPTAHUYECKUX COSTUHEHUI.

dusnueckue U XMMUYECKHEe CBOMCTBA aMUHOB (PEaKLUMU C KUCIOTaMU U TOPEHMSI) 1 aMUHOKHCIIOT (Ha
npumepe raunuHa). HabmoaeHue u onrcanyue JeEMOHCTPALMOHHBIX ONBITOB: I€HATypalus OEIKOB IpH
HarpeBaHuy, [IBETHbIE PEAKIIUU OEJIKOB

OK 01
OK 02
OK 04

Paspnen 7. BeicOKOMOJIEKY ASIPHbIE COCUHEHUS

Tema 7.1.
IInacTmaccsl.

Kayuyku. Bosnokna

Conep:xanue yueOHOro MaTepuaJia

IIpakTHYecKkue 3aHATHA

[IpakTrueckas padota Nel3. «CunTe3, aHanu3 U KiIacCU(UKAIUS BRICOKOMOJICKYIISIPHBIX COSTMHEHUI

OCHOBHbBIC TOHATHUS XUMUH BBICOKOMOJICKYJIAPHBIX COe)II/IHeHI/II\/'II MOHOMCD, IMOJIUMEP, CTPYKTYPHOC 3BC-
HO, CTCIICHb MMOJIMMCPU3AIINU, CPECAHAA MOJICKYJIIpHAaA Macca. OcHOBHBIE METOJbI CUHTE3a BBICOKOMOJIC-
KYJISAPHBIX COG)II/IHCHI/Iﬁ — [MOJIMMEPpHU3alA U ITOJJUKOHACHCAIIUA.

O3zHakoMJIeHHEe ¢ 00pa3aMy MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYYYKOB: TJIACTMACCHI
(MOAMATUIICH, MTOJIUITPOIIUIICH, TOJMBUHUIXIIOPH, IOJTUCTHPOIT); HATYPAJIbHBIM U CHHTETUYECKUE Kay4y-

ku (OyTaJIM€HOBBIN, XJIOPONPEHOBBIN U U30MPEHOBBII); BOJIOKHA (HATypadbHBIE (XJIOMOK, IEPCTh, MIENK),

MCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHE (KallPOH U JIABCaH)

[IpakTuueckas pabora Nel4. «['eHeTnueckas CBA3b MEXKIY KJlacCaMH OPraHUYECKUX COEIUHEHUI.

OK 01
OK 02
OK 04
IIK 1.2
1IK 6.1
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Pemenue nenodek npespameHuii Ha FeHETUYECKYIO CBSA3b MEXKIY KJIaCCaMHM OPraHU4YECKUX COCIUHEHUH C
COCTABJICHMEM HA3BAHUI OPraHUYECKUX COCIMHEHUN 110 TPUBUAIBHOU MIIM MEXAYHAPOIHON CUCTEMATH-
4ECKOW HOMEHKJIAType. Penienne pacueTHeIX 3a7a4d 110 yPaBHEHUSAM PEAKLUHI C y4aCTUEM OPIaHUYECKUX
BELICCTB

KonTpoabHnas pa-
oora 4

CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BEIIecTB (0 pasaenam 5-7)

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJlepPKaHNe (COMePKAHUE MPUKJIIATHOTO MOIIyJIﬂ)l

48

Pasznen 8. Xumus B 6I)ITy Hu l'[pOI/I3BOIICTBeHHOI71 HECATCJIBbHOCTHA Y€JI0BCKA

12

[IpaBuia HKOIOTHYECKH 11e51eCO00Pa3HOTo MOBEACHNUS B OBITY U TPYIOBOH JEATEIBHOCTHU B IIEIISX CO-
XPaHEHUs CBOETO 310POBbs U OKPYKAIOIIEH IPUPOIHOMN Cpebl, ONTACHOCTh BO3JECICTBHS HA KUBBIE OP-
raHU3Mbl OPraHMYECKHX BEIIECTB OT/IEIbHBIX KIAcCOB (YIJIEBOAOPObI, CHUPTHI, (PEHOIBI, XJTOPOPTaHHU-
YecKHe IPOM3BOJIHBIE, aJIbAETHIBI U JIP.), IOKA3aTelNb NpeAeIbHO JOMYCTUMOM KOHIEHTPAIUU U €T UC-
II0JIb30BAHHUE.

buooprannueckue coenunenus. [Ipumenenne u 6nosoruueckas poib yriaeBoaoB. OKHCICHNE YTIEBOIOB
— UCTOYHHK SHEPTUH KHUBBIX OpraHn3MoB. O0JIacTH MpUMEHEHHsI aMUHOKUCIOT. [TpeBpatenns 6enkoB
MUIY B opranu3me. buonorndeckue ¢pynkiuu 60enkoB. bruonornueckue GpyHkiuu xupos. Poias opranu-
YeCKOW XMMUH B peIIeHUH Mpo0sieM NUIIEeBON O€3011aCHOCTH.

HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHue. CTpoeHne HykJ1eoTH10B. COCTaB HyKJIEMHOBBIX KHCIIOT
(JIHK, PHK). Posib HyKJI€MHOBBIX KHCIIOT B KHU3HEAEATEIbHOCTH OPraHU3MOB

HpaKanecmle 3aHATHUSA

HpaKTI/ILICCKaSI pa60Ta Nels. «HpOI/ISBOIICTBO U NPpUMCHCHUEC OPraHNYCCKHUX BCUICCTB B ITPOMBIIIJICHHO-
CTH.

ITpousBosacTBO MeTaHoa, nepepaboTka HepTH. [ToTMAITHIIEH KaKk KPYITHOTOHHAXKHBIM MPOAYKT XUMHUYE-
ckoro nmpousBojacTsa. [Ipumenenue stunena. Ilpon3BoCcTBO U IpUMEHEHHUE KayuyKa U pe3uHbl. CUHTETH-
YECKUE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHyeckoe NCI0JIb30BAHNE BOJIOKOH.

OK 01
OK 02
OK 04
OK 07
1IK 1.2
1IK 6.1

25



CuHTeTn4eckue IIEHKU: U30JIALMS U1 IPOBOOB, MEMOPAHBI JUI ONIPECHEHUS BOJbI, 3AILUTHBIE IIJICHKH
IUIs aBTOMOOMIIEH, MJIACTHIPH, XUPYpPrudecKre NoBs3Ku. HoBbIe TEXHOIOTUN AabHENUIIIETO COBEPILICH-
CTBOBAHHUs IMOJMMEPHBIX MaTEPUAJIOB

Tema 8.2. Conep:kanue y4yeOHOro MaTepuaa 6 OK 01
Xumunueckue Tex- |Posb XxuMun B o6ecrieueHNH HKOJIOTHIYECKOH, SHEPTeTHUECKON 1 MHIIEBON 0€30MaCHOCTH, pa3BUTHH Me- OK 02
HOJIOTHH JULIMHBL, CO3/JaHUM HOBBIX MaTepHaIoB (B 3aBUCUMOCTH OT BUAA IPOHECCHOHATIBHOM 1€ATEIbHOCTH ), HO-
B IIOBCEJHEBHOM  |BBIX HICTOUYHUKOB SHEPTHH (aJIbTepHATUBHbIC HCTOYHUKU YHEprun). [ToHATHE 0 HAYYHBIX METO/IaX MMO3Ha- OK 04
U poeccCHoHalb- [HUs BELIECTB M XUMHYECKUX peakiuid. [IpeacTaBinenus 00 00X HAyYHBIX IPHHIMIIAX TPOMBIILICHHOTO OK 07
HOM JIEATENBHOCTH |TIOJTYYCHHUS BXKHEHIIINX BEUIECTB (Ha MPUMEPax MPOU3BOCTBa aMMHAaKa, CEPHOW KUCIIOTHI, METAHOJIA). 2
4esioBeKa TIK 1.2

YenoBek B MUpE BEILECTB, MATEPUAIOB U XMMUYECKUX PEaKIUil: XUMU U 37J0POBbE YEIOBEKa: MpaBuiia

0€301acHOT0 UCIOJIb30BaHUS JICKAPCTBEHHBIX MPENapaToB, OLITOBOM XUMHUHU B ITOBCETHEBHON KU3HU. BbI- TIK 6.1

TOBasi XMMHUYECKasi FPaMOTHOCTh

IIpakTnyeckue 3aHATHSA

[IpakTuueckas padora Nel6. «IIpuMeHeHrne XUMUYECKUX BELIECTB U TEXHOJIOTUI C yueToM OyayIiei

pohecCHOHATEHOM JICATEIILHOCTH.

Pemenue keiic-3a1a4 110 TeMaM: MULIEBBIE IPOAYKTHI, OCHOBBI PALIMOHAIIBHOTIO IIMTAHMSI, BayKHEHIINE

CTPOUTEINbHBIE U KOHCTPYKIIMOHHBIE MaTE€pPHaIbl, CEIbCKOX03HCTBEHHOE ITPOU3BOJICTBO, KPACKHU, CTEKIIO, 4

KepaMHKa, MaTepuaJlbl s JJIEKTPOHUKHU, HAHOMAaTEepHaJlbl, TEKCTUIIbHBIE BOJIOKHA, ICTOYHUKH 3HEPTUH,

OpraHMYeCcKHEe U MUHEpabHbIE YJOOPEHHUS], JIEKaPCTBEHHbIE U KOCMETUYECKHE NpenapaThl, ObITOBas XH-

MHUSs1, MaTepUabl U3 UCKYCCTBEHHbBIX U CUHTETUYECKUX BOJIOKOH.

3amura: [IpencraBieHne pe3ynbTaToB pelleHus Keiic-3a1au B (popMe MUHU-T0KIaaa (A0MyCKaeTcsl hc-

M0JIb30BaHKE TPaQUUECKUX U MPE3CHTALMOHHBIX MAaTEPUAIIOB)
Pa3nen 9. UcciienoBanue 1 XuMHYeCKHUI aHAIM3 00beKTOB OHochepbl

36

Paszpnen 9.1. UccienoBanue 1 XMMHYECKUI aHAIU3 00bEKTOB OMochepbl
Tema 9.1.1. Conep:xaHue yueOHOro MaTepuaJa 8 OK 01
OcHoBel 1abopa-  |JIaGopaTopHbIe 3aHATHS 2 IIK 1.2
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TOPHOH MPAaKTUKH
B nipoeccroHalb-
HBIX JTA0OpaTOPHIX

JIaGoparopnas padota Ne9.1.1 «OcHOBBHI 1a0OPATOPHOM TPAKTUKIY.

JIaGopaTopHas mocyna 1 XuMuueckre peakTuBbl. OCHOBHBIC J1ab0paTOpHbIe onepaimu. JlaboparopHoe
obopynoBanue. TexHuka 6€30MacHOCTH U TpaBuiia padboThI (TIOBEICHHS) B JIAOOpATOPUH

HpaRTn'{ecmle 3aHATHUHSA

[Tpaktuyeckas pabora Nel7.1.1 «DkcnepuMeHTanbHAsA XUMUS: PACUEThI, aHAJIH3 IaHHBIX U MPE/ICTaBIIC-
HUE Pe3yIbTaTOBY.

BeimonHeHne THITOBBIX PacyeTOB 110 TEMAaTHUKE SKCIEPHUMEHTA (BBIXOJI IPOAYKTA PEAKIMH, Macca HaBECKH,
o0beM pacTBoputensi). O0padoTKa JaHHBIX, aHATU3 U OIIEHKA WX JIOCTOBEPHOCTHU (BBIYHCIICHUE CPETHETO
3HAYEHHS YKCIIEPUMEHTAIBHBIX JaHHBIX, IOTPEIHOCTH). [IpecTaBiene pe3ynpTaToB SKCIIEPUMEHTA B
pasnuaHoit popme (Tabnuna, rpaguk, OTYET, JOKIAMI, TPE3CHTALIHS)

1IK 6.1

Tema 9.1.2.

XUMHUYECKUN aHa-
T3 MPoO BOJIBI

Coaep:xanue yueOHOro MaTepuaJia

Krnaccugukanus npo6 BoJsl [0 BUAY U Ha3HAYEHUIO, UICXO/SI U3 €€ XMMHUYECKOT0 COCTaBa.

OprasosienTHYECKUE CBOICTBA (3amax, MPo3pavyHOCTh, LIBETHOCTh, MyTHOCTh) BOAbI. KHCIOTHOCTE 1 11e-
JIOYHOCTH BoABI. pH cpensl u MeTonbl ee onpezeneHus. JKeCTKOCTh BOABI M METOABI €€ ONPEICIICHUSI.
CymHOCTh METO/1a TUTPOBAHUSI.

Bunel sxxecTkocTH BOABI (BpeMeHHas U MocTosiHHAs ). JKeCcTKOCTh BO/IbI KaK MPUYKHA BBIMAIEHUS OCAIKOB
WM 00pa30BaHus COJEOTIOKEHUHN, UMEIOIINX MECTO B OBITY M Ha TPOU3BO/ICTBE.

CocraB conei, BbI3bIBaIOIINX KECTKOCTh BOJBI. XUMUYECKUE MPOLIECCHI, YCTPAHAIOIINE KECTKOCTH BOJBI.
VYpaBHEHHsI XUMHUYECKUX PEAKLIUN, NIUTFOCTPUPYIOIIUX MPOLECCHI, IPOUCXOIAIINE IIPU YCTPAHEHUH
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTU OBITOBBIMU U XUMHUECKUMHU criocobamu. CriocoOsl
YCTPaHEHHUsI IIOCTOSHHOM KECTKOCTH

IIpakTHYeckue 3aHATHA

[TpakTrueckas padota Nel7.1.2 «KoHueHTpalusi pacTBOPOBY.

CriocoObl BhIpaXKEHUsI KOHIIEHTPALMH PACTBOPOB: MAacCOBas J0JIsl PACTBOPEHHOTO BEIIECTBA, MOJISIPHAS U
MOJITIbHAS KOHIIEHTpauu. TuTp pactBopa. Pemenue npakTHKO-OpuEeHTUPOBAHHBIX TEOPETUYECKUX 3a-
JAaHW Ha pacyeT KOHLIEHTPALMH 3arpsI3HSAOIIUX BENIECTB U UX CPABHEHUE C NIPEAEIBHO JOIYCTUMBIMU

OK 01
OK 02
OK 07
1IK 1.2
1IK 6.1
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koHuentpauuamu (I11K)

JlaGopaTopHble 3aHATUSA

JlaGopaTopHas padota Ne9.1.2 «McciaenoBaHue XMMHYECKOTO COCTaBa MpooO BOJIBI.
JIaboparopHasi paboTa Ha BEIOOD:

1. JlabopatopHas padora Ne9.1.2.1 «Ouunctka BoabI OT 3arps3HeHuid». cmoap30BaHue METOI0B (DHITb-
TPOBAHUS U aJICOPOIUU JIJIsl OTICIICHUS 3arpsI3HEHHUH B HCCIeIyeMoi IpoOe Bojbl. BbiOop MeToa ouucT-
KM B 3aBUCUMOCTH OT Bua 3arpsizHenus. CpaBHeHHE 3(pPEKTUBHOCTH PA3IMYHBIX METOAOB OYHCTKH BOJIBI
B Pa3HBIX YCIOBUAX (B 1aOOpaTOPHH, B TOMAIITHUX U TOJIEBBIX YCIOBHSIX).

2. Jlaboparopuas pabota Ne9.1.2.2 «Onpenenenne pH Boas! u ee kucmorHocTy. Onpenenenue pH cpembt
C TIOMOIIIBIO YHUBEPCATHLHOTO HHAUKATOpa. Vcronbp30BaHue TUTPOBAHUS IS OTIPEIeNIeHUs] KUCTOTHOCTH.
Omnpenenenne oOIIEH KUCIOTHOCTH BOJIBI, pacueT CBOOOIHOM KucIoTHOCTH. OnpeenieHue oomel u CBo-
601101 menouynoct. CocTaBlieHne ypaBHEHUH peaklnii, IPOTEKAIOUINX P OMPEIeIeHUN KUCIOTHOCTH/
MIETIOYHOCTH MPOO BOABI. Y CTAHOBIIEHHE CITOCOOOB MCIIOJIb30BAHMSI CCIICAOBAHHBIX MTPOO BOIBI B )KU3HE-
JESATEIbHOCTH YEJIOBEKa, Ha OCHOBE IMOJTYYCHHBIX JJAHHBIX O COCTaBe.

3. JIabopartopHas padota Ne9.1.2.3 «OnpeneneHue keCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPAHEHUS».

Crioco0bl ycTpaHeHHsI BCEX BHAOB JKECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJICH JKecTKoCcTU. Pemenne
AKCIEPUMEHTAILHOM 3a/1a4 Ha BBISIBJICHUE BPEMEHHOM U MOCTOSIHHOM KeCTKOCTH Bo/bl. OlleHKa Bepo-
SITHOCTU YCTPAHEHHUSI BCEX BUIOB JKECTKOCTH B JIOMAIIHUX YCIOBHSIX

Tema 9.1.3.

XHUMHUYECKHUH KOH-
TpPOJIb Ka4eCcTBa
MPOAYKTOB IUTa-
HUS

Conep:xanue yueOHOro MaTepuaJa

XUMUYECKUI KOHTPOJIb Ka4eCTBa IPOJYKTOB NUTaHUA. KaueCcTBEHHBIN XUMUYECKUI COCTaB IPOAYKTOB
nuTtanus. BemectBa, Ganbcuduuupyromnme npoayKThl MUTAHUS, U BEIIECTBA, 3arPA3HSIIOLINE TPOTYKThI
nuTtanus. OnpeneneHue 3arpsa3HAOIINX XUMUYECKUX BELIECTB B IIPOAYKTAX MUTAHUS, ONIPEAEICHUE Be-
LIECTB, HE 3asBJICHHBIX B COCTABE POAYKTOB IIUTaHU.

IIpakTHYecKkne 3aHATHA

[IpakTruyeckas padora Nel7.1.3 «Opranndeckrue U HEOpraHWYECKHE BEIIECTBA, BXOAIINE B COCTaB MPO-
JTYKTOB IMUTAHUS».

OK 01
OK 02
OK 07
1IK 1.2
1IK 6.1
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OHpeI{GJ’ICHI/IC cocCTaBa 6.]'[}0,[[ Ha COACPIKAHUE MAaKPO U MUKPOIJICMCHTOB. HSy‘IGHI/IC MMPCAT0KECHHBIX ITPEC-
1oaaBaTcIEM 6JIIOH Ha OIpeaAMCT XUMHUYCCKOI0 CoOCTaBa, OIpecaAciICHuC JOJIeH OT CyTO‘-IHOfI HOPMEBI Makpo 1
MHKPO3JICMCHTOB B YKA3aHHOM 6JIIOI[C.

Pemenne MMPAaKTUKO-OPUCHTUPOBAHHLIX 3a/ia4 I10 KynHHapHOﬁ TEMATUKEC pa3JINYHBIX TUIIOB

JlaGopaTropHble 3aHATUA

JIaboparopHast pabota Ne9.1.3 «MccnenoBaHue XUMUYECKOTO COCTaBA MPOTYKTOB MMUTAHUS.
JIaboparopHasi paboTa Ha BEIOOD:

1. JTaGopaTtopHas pa6ota Ne9.1.3.1 «OOHapykeHHe HUTPATOB B MPOJAYKTax NUTaHus». MccnenoBanue ma-
TEPHUAJIOB TIOJTYKOJIMYESCTBEHHBIM METOJIOM OIPEICIICHISI HUTPATOB C UCTIOJIb30BaHUEM TU(DeHUIaMITHA
(KOpHEIUIO B! OBOIIEH, TUCThS U KOYEPhIKKA KAMyCThI, TUIOABI GPYKTOB). AHATTU3 YPOBHS 3arpsS3HEHHUS
HUTpaTaMU M0 MHTEHCUBHOCTH OKPAILIMBAHUS IPOAYKTOB PEAKIUU.

2. JlaboparopHas padota Ne9.1.3.2 «MccnenoBanue mpoyKTOB MUTAHUS HA HAaJM4YKe yriieBoJoB». Hc-
CJIeIOBaHME MOJIOYHBIX MPOJAYKTOB HAa HaTu4ue Kpaxmaia. McciaenoBanue mpoIyKTOB Ha HAIMYWE TIIFOKO-
3Bl

Tema 9.1.4.

XUMUYECKHN aHa-
TU3 IPO0O MOYBBI

Conep:xaHue y4eOHOro MaTepuaJsia

Xumuyeckuil ananu3 npob noussl. Kinaccuduxaius noys no BUAy U Ha3HAYEHUIO, UCXOJS U3 XUMUYe-
ckoro cocraBa. neHtugukaius npoOsl HOYBBI IO €€ XUMUYECKOMY COCTaBY, ONHMCaHHE BO3MOKHOCTEH
ee npuMeHeHus. TpeOoBaHus K KaueCTBY MOUBHI pa3IMYHOro Ha3HayeHus. Onrcanne 0COOEHHOCTEH Hc-
10JIb30BAHUS [TOYB B 3aBUCUMOCTH OT THIIOB, CIOCOOBI YJIyUIIEHHs KaueCTBa MOYB B 3aBUCHMOCTH OT
Ha3HA4YCHMUS.

OO6acTv UCTIOB30BAHMS OPTAHNUYECKUX YIOOPEHUH B 3aBUCMMOCTH OT KaueCTBEHHOTO cocTaBa. Omnmca-
HHUC OPraHUYCCKHX y2106peHI/II\/’I " UX IIPUMCHCHUC B 3aBUCUMOCTH OT COCTaBa IIOYBEI M €€ Pa3HOBUAHOCTHU

IIpakTuyeckue 3aHATHSA

OK 01
OK 02
OK 07
IIK 1.2
IIK 6.1
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[Tpaktuyeckas padora Nel7.1.4. «CocTaB, Ha3HAUEHUE U TPUMEHEHNE MUHEPATIBHBIX YIOOPEHUI.

Ob6nactu Ha3HaueHHs! (MPUMEHEHHs1) TIOYBbI, UCXO/I U3 Ka4YeCTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa.
AHanu3 HOpMaTUBHOM JOKyMeHTaluu. Posib HeOpraHn4YecKux BEIECTB B KAUECTBE MUHEPAJIbHBIX Y100-
peHuil, ynydmmutenei nouBbl. CocTaB MUHEPAIbHBIX YA0OOPEHUH U MX IPUMEHEHUE B 3aBUCUMOCTH OT CO-
CTaBa IIOYBBI U €€ Pa3HOBUAHOCTU. B3auMocCBsA3b cocTaBa yA0OpEHUH U MX BIMSHUSA Ha BET€TaTUBHbIE
CBOMCTBA U IUIOJOHOIIECHNE PACTEHUN

JlaGopaTropHble 3aHATUSA

JIaboparophast pabota Ne9.1.4 «MccnenoBanue XUMUYECKOTO COCTaBa MPoO MOYBBDY.
JlaboparopHast paboTa Ha BEIOOD:

1. JTaboparopHas padota Ne9.1.4.1 «OOHapyxeHHEe HEOPraHWYECKUX Npumecelt B npobax». [Ipurorosie-
HUE MPOOBI TOYBHI JIJIS1 HCCIIEIOBAHUS KUCIIOTHOCTH/IIETIOYHOCTH, HEOPraHMUECKUX 3arpsisHeHuit. OOHa-
pYXeHHUe XJIOpUJI- U CylIb(aT-uOHOB B 1pode mouBbl. CocTaBiIeHNE YPAaBHEHUH peakiyii 0OHapyKeHUsI.
CpaBHeHUE MOJIy4EHHBIX [T0Ka3aTelel ¢ HOPMATUBHBIMU (CIIPABOYHBIMU) 3HAUCHUSIMH.

2. Jlaboparopnas pabota Ne9.1.4.2 «Onpenenenue pH BogHON BBITSKKHU MOYBBI, €€ KUCIOTHOCTH U IIe-
no4yHOoCTHY. VccrenoBanre BOJHBIX BBITSKEK 00Pa3I[0B TOTOBBIX MOYBEHHBIX cMecer (I pa3HbIX THUIIOB
pactennii). Onpenenenue pH mouBkI ¢ HCMONB30BaHUEM WHANKATOPOB. OlleHKA TUTIOB MOYB B MPEACTAB-
JIEHHBIX 00pa3max (CUILHOKUCIAS, KUCHasl, c1aboKucasl, HeUTpanpHas, MET0YHAsT)

Tema 9.1.5.

Uccnenosanue
00BEKTOB OHoChe-

pbl

Conep:xanue yueOHOro MaTepuaJia

10

UccnenoBanue o0bekToB OMochepsl. YUeOHO-UCCIEA0BATEIbCKUN TPOEKT B 00JACTH MUCCIIEIOBAHUS 00h-
ekToB 6rocdeprl. O630p TeM yueOHO-UCCIe10BaTEIbCKUX IPOEKTOB. AJITOPUTM BBIOJHEHUS IPOEKTA.
Onpenenenue npodiieMsl Hcciae1oBaHus. MeToibl oncKa, aHajin3a U 00paboTKy HHPOPMALIUU O TPOEKTE
B PA3JIMYHBIX UCTOYHUKAX

IIpakTHYecKkue 3aHATHA

[Tpaktrueckas padota Nel7.1.5. «MccnenoBanue o0bekTOB OMOChEphI ¢ ydeToM MPpodheCcCHOHATHHOM
HAIMpPaBICHHOCTH»

ObocHoBaHME aKTyaIbHOCTH BEIOpaHHOM TeMbl. BrisiBieHne npobiemMsl nccienoBanus. Beioop 00bekToB
1 MeToJ10B uccnenoBanus. [locraHoBKa Lesei u 3a1a4 ucciegopanus. OnpeneneHue NpoayKTa HCCe10-

OK 01
OK 02
OK 04
OK 07
1IK 1.2
1IK 6.1
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BaHMHA. Onpez[eneHHe 9TAaIlOB U COCTABJICHUC I1JIaHa UCCIICAOBAaHUA.

3amura npoekra: IIpencTaBieHne pe3ynbTaToB BBITOJIHEHHUS YI€OHO-UCCIIE0BATEIbCKUX IIPOEKTOB
(BBICTYILIEHUE C NIPE3EHTALUEH)

JlabopaTopHble 3aHATHSA

JlabGopaTtopHas padota Ne9.1.5 «MccnenoBanue mpeayio)keHHOTO 00bEKTa Ha KUCIIOTHOCTb, IET0YHOCTD,

XMMHYECKHH COCTaB (3arps3HUTEIH, MAKPO- H MUKPOIJIEMEHTHI ). 4

OO6paboTka pe3ynbTaToB HccienoBanus. OIeHKa KauecTBa UCCIEAYeMOro 00beKTa, NCXO/Is U3 Pe3yIIbTa-

TOB XMMHUYECKOTO aHAIIN3a
Kouncyabranumn 12
IIpomMe:kyTouHasi aTTecTALUS N0 TUCHHUIJIHHE (DK3aMEH) 6
Bcero 144
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3. YCJOBUS PEAJIN3AIIMA ITPOI'PAMMBI OBIIIEOBPA3OBATEJILHOM
JUCHHUIIJIMHBI
3.1. TpeGoBanus K MUHUMAITHFHOMY MaTE€PUATHHO-TEXHUYECKOMY 00ECIICUEHHUO

Jlyist peanmuzanuu mporpaMMBbl TUCITUTUTHHEI IPEAYCMOTPEHBI CIICTYIONINE CIISITUATBHBIE TT0-
MEIICHUS: YIeOHBI KaOWHET XUMUHU.

Db dexkTrBHOCTH IpEenoaBanus 001Ie00Pa30BATEIBHON TUCIUTUIMHBI «XUMUSD) 3aBUCUT OT
HaJIM4Usl COOTBETCTBYIOILEI0 MAaTEPHUATIbHO-TEXHUUECKOT0 OCHAIIEHUS. JTO 00BSICHIETCS OCOOEHHO-
CTSIMH JMCUUILUIMHBI, B IIEPBYIO 0UYEpPElb, €€ IKCIIEPUMEHTAILHBIM XapaKTePOM, ITUPOKUM CIIEKTPOM
MPUMEHEHHS U TIPAKTHYECKOW 3HAYMMOCTBI0. PekoMeHIyeMoe MaTepraabHO-TeXHUIecKoe obecre-
YeHUE KaOWHEeTa XMMHUU ¥ XUMHUYECKOW JTa0OPaTOPUH BKITIOUYACT: CHCIIHATH3UPOBAHHYIO MEOCITh 1
CHCTEMBbI XpaHEeHUs1, TEXHUYECKHE U 3JICKTPOHHBIE CPEICTBA 00yUEHHs, AEMOHCTPAIMOHHbIE yueOHO-
HaTJISITHBIE TOCOOUSI, IEMOHCTPAIIMOHHOE 000PYI0BaHUE U TPUOOPHI, Ta00paTOPHO-
TEXHOJIOTHYECKOe 000py10BaHKE, Ta00PaTOPHYIO XUMUYECKYIO TIOCYy, MO (00beMHbIE U
IIJIOCKHWE), HATypaIbHbIE 00BEKTHI (KOJUICKIIUH, XUMHUYECKHE PEAaKTHBBI), 000pyA0BaHHUE JJA0OPaHT-
CKOW.

Crnenuaan3upoBanHas mede/ib U CHCTeMbl XPAHEHUS

1 | Cron nabopaToOpHBIA IEMOHCTPAIIMOHHBIN (C 3alIUTHBIM, XUMOCTOHKAM U TEPMOCTOHKHM TI0-
KpPBITUEM, PAKOBUHOM, MOABOJKON M OTBEAECHUEM BOJbl, CAHTEXHUKOH, 3JIEKTPUUYECKUMH PO-
3€TKaM1, aBTOMaTaMy aBApUUHOTO OTKITFOUEHHUS TOKA)

2 | Ctoxn 1abopaTopHBIN JEMOHCTPALIMOHHBIN C HAJICTPOUKOMN (C 3aIIUTHBIM, XMMOCTOMKHUM U Tep-
MOCTOHKHUM MOKPBITUEM)

3 | Cton yyeHndeckuii 1ab0paTOPHbIH, perylupyemMblii 0 BHICOTE (C 3aIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITHEM, PAKOBUHOM, OOPTUKOM MO HapYKHOMY Kparo, IOJIBOAKON U OTBe-
JICHUEM BOJIbl, U1 CAHTEXHUKOH)/CTOJ yUeHHUYECKUH, PeryIupyeMBblii 110 BbICOTE (MIpHOOpeTaeT-
Csl TOJIBKO TIPH HAJIWYUHU CHEIHATBHOTO JJA0OPATOPHOTO OCTPOBHOIO CTOJIA) (MO KOIUUeCmae)y

00yuawuUxcs)
4 | Ctyn y4YeHHUUECKUH (no Koauvecmasy ooy4arouuxcs)
5 | Or"erymurenb

6 | Jocka knaccHas/PenbcoBas cucrtemMa ¢ KJIACCHOM M HMHTEPAaKTUBHOW JTOCKOH (IporpaMMHoOe
o0ecrnieyeHne, MPOEKTOp, KPEIUIEHNU B KOMILJIEKTE)/MHTEPAaKTUBHON MaHeNIbl0 (IpOrpaMMHOE
o0ecrnieueHre B KOMIUIEKTE)

Cto ¢ simuKaMu Jisi XpaHEHUs/TyMOoi (pabouee mecmo npenooasameiisi)

7
8 | Kpecno oducHoe (pabouee mecmo npenooasamens)
9 | Jlocka mpobOkoBasi/[locka MarHUTHO-MapKepHast

10 | Cucrema (ycTpoiCTBO) [Tl 3aTEMHEHUs] OKOH

11 | Hlkad BBITSKHON TAHOPAMHBIN

12 | lllxad mis xpaHeHHs y4eOHBIX TTOCOOMIA

13 | AnTeuka YHUBCPCAJIbHASA I OKa3aHUS nepBoﬁ MEIUIIUHCKON MOMOIITH

TexHnuyeckue cpeacraa

1 | MHoroyHKIIMOHAJIbHOE YCTPOHCTBO/IPUHTED

2 | IHTepaKTUBHBINA MPOrPaMMHO-ANIAPATHRIA KOMIUIEKC MOOMIIBHBIA WM CTAI[MOHAPHBINA (TIpO-
rpaMMHOE obecrieueHue, IpoeKTOp, KPeIuieHne B KoMIUIeKTe)/PenbcoBasi cuctema ¢ KJIacCHOM
U MHTEPAaKTUBHOW JIOCKOM (IIpOrpaMMHOE OOEClEeYeHHE, MPOEKTOp, KPEMIeHHE B KOMILIEK-
T€)/MHTEPAKTUBHON MaHebI0 (MpOrpaMMHOE 00€CTICYCHIE B KOMILJICKTE)

3 | IlepconanpHbIi KOMIBIOTEP C Nepudepreri/HoyTOyK (JIMIIEH3UOHHOE MPOrpaMMHOE obecrieye-
HUE, 00pa30BaTENbHBI KOHTEHT M CHCTEMa 3alUThl OT BPEJOHOCHOW HH(OpMALNUU, TPO-
rpaMMHOE oOecrnieueHue s U poBoit 1adbopaTopuu, C BO3MOXKHOCTHIO OHJIAH-0ITPOCa)

DJICKTPOHHBIE CPEACTBA 00y4YeHHUS

1 ‘3J‘IeKTpOHHBIe cpeactBa obydenus/MutepakTiBHble nocoOus/OHIANH-KYPCHl (no paszdenam
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‘ pabouyetl npoepammul)

JleMOHCTpauMOHHBbIE YUeOHO-HATJISI/IHbIE MIOCO0US

1 | CnoBapu, cipaBOUYHUKH, SHIMKIONEIUS (110 XUMUYECKUM HAYKAM)

2 | KoMIUIEKT MOPTPETOB BENUKHX XUMHUKOB

3 | [TocoOus HArIIAMHON YKCIIO3ULIHA

4 | Ilepuoguueckas cucrema xumuueckux 3nemeHToB .M. Menneneesa
Cnennajan3upoBaHHasi MeOesib U CHCTeMbl XpPaHEHMs I XMMUYeCKOil JJadopaTopun

1 | JlaBopaTOpHBIIl OCTPOBHOM CTOJN (ABYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOHKUM U T€PMOCTOM-
KHUM IMTOKPBITHEM, HAJICTOIbEM, C MOJICBETKON U 3NEKTPHUUECKUMH PO3ETKaMH, MTOIBOAKON U OT-
BEJICHUEM BOJIbl, U CAHTEXHHUKON )

2 | Ctyn nabopaTOpHBIi, peryaupyeMblii IO BBICOTE

3 | Cron nabopaTopHBIA TEMOHCTPAIIMOHHBIN (C 3alIUTHBIM, XUMOCTOHKAM M TEPMOCTOUKHUM I10-
KPBITUEM, PAKOBUHOM, MOJIBOJKOM M OTBEIACHUEM BOJbI, CAHTEXHUKOH, IEKTPUUYECKUMHU PO-
3€TKaMM, aBTOMaTaMM aBapUITHOTO OTKJIFOYEHHS TOKA)

4 | Cron 1abopaTOpHBIA AEMOHCTPAIIMOHHBIN C HAJICTPOUKON (C 3alIUTHBIM, XUMOCTOUKUM U TEP-
MOCTOMKHUM ITOKPBITUEM)

5 | Ctox ¢ smmKaMu J71st XpaHeHUs1/ TyMOOi

6 | Kpecno opucHoe

7 | Or"erymurenb

JeMoHcTpanMOHHOE 000pYI0BaHKMeE U MPUOOPHI I KAOMHETA U JIadopaTopun

1 | Becnl anextponHble ¢ USB-nepexoiHUKOM

2 | CTONMK NOABEMHBIH

3 | Hentpudyra nemoncTpanroHHas

4 | lltaTuB 1EMOHCTPAIIMOHHBIN

5 | Anmapar A npoBeJeHUs XMMUYECKUX peaKIuii

6 | Ammapar Kunma

7 | DBOuomeTp

8 | Iopenka yHuBepcagpbHas

9 | IIpubop 1 WIUTIOCTPALUU 3aBUCUMOCTH CKOPOCTH XMMHUECKUX pPEaKkHUi OT yCIOBUH OKpY-
JKAIOILIEH Cpesibl

10 | HaGop juist 371€KTpoi3a IEMOHCTPAITMOHHBIH

11 | ITpuOop A7t ONBITOB MO XMMHUHU C IIEKTPUUECKUM TOKOM (J1aOOpaTOPHBIN)

12 | IIpubop i7st OKKUCIIEHUS CIUPTA HAJl METHBIM KaTaJTN3aTOPOM

13 | [IpuOop asst mosTyyeHHsl raJlon10aJIKaHOB JAEMOHCTPALIMOHHBIN

14 | IlpuGop aJs noJy4yEeHUs! paCTBOPUMBIX BELIECTB B TBEPJIOM BUJIE

15 | YcranoBka a5t QUIBTPOBAHUS O] BAKYYMOM

16 | ITpuGop amns onpeseneHus cocTaBa Bo3Iyxa

17 | 'a30ananu3aTop KUCJIOPOAA U TOKCUYHBIX Ia30B ¢ NU(POBON MHAMKAIIMEN [TOKa3aTenen

18 | IIpuOop A5t MIUTIOCTPALIMHU 3aKOHA COXPAHEHHs MacChl BELIECTB

19 | YcraHoBKa 115l IEPETOHKH BEIIECTB

20 | bBapomeTp-anepous

21 | HaGop [uist n3y4eHust BOJOPOJHON SHEPTETHKH

22 | pH-MeTpsl (Oononnumenvroe éapuamusrnoe 060pyoosarue)

JlabopaTopHo-TexHOJI0rHYecKOe 000pyA0BaHMe 1Jisl KaOMHeTa H J1adopaTopun

1 | [Ipubop m1st moaydeHUs rajJouI0IKAaHOB U CIIOXKHBIX A(UPOB J1a0OPATOPHBINA

2 | Konbonarpesarenpb

3 | DnexTporunTka

4 | bans koMOMHHUpOBaHHasl JabopaTopHas

5 | Bechl 111 chlmyunx MatepraioB

6 | [Ipubop muist moxydeHus ra3zoB

7 | CnuproBka jgabopaTopHas
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8 | MarnuuTHag Melaigka

9 | Muxkpockorn 1iudpoBoil ¢ pyKOBOJCTBOM IMOJIb30BATENS M MOCOOUEM JIJISl yUaIlIUXCsl

10 | HaGop /uist YUCTKU ONTHUKH

11 | HaGop mocymb! it peakKTHBOB

12 | HaGop mocybl 1 NpUHAIEKHOCTEH NIl paOOTHI ¢ MAJTBIMH KOJIMYECTBAMH BEIICCTB

13 | Habop mpuHa u1e)KHOCTEN 411 MOHTa)Ka MPOCTEHITNX TPUOOPOB IO XUMUHU

14 | HaGop mocybl ¥ IpUHAIICKHOCTEH M3 poITHiieHa (MUKPOJIadopaTopusl)

.JIaﬁopaTopHaﬂ XUMHYECCKas nmocyaa nJis Ka0uHeTa " naﬁopaTopml

KommnexT ko010 JEMOHCTPaAlMOHHBIX

Habop mpobok pe3nHOBBIX

[Tepexon CTEKIISTHHBIN

[Tpobupka Bropiia

[Tpobupka 1ByXKOJIEHHAs

CoenuHUTENb CTEKIISTHHBIN

3aXKUM BUHTOBOH

3axum Mopa

OO |NOOTAWIN| -

HIsanr CHIUKOHOBBIN

=
o

KommiekT cTeKIsTHHON mocyabl Ha NITH(ax IeMOHCTPAMOHHBIN

-
-

Jlozupyroliee ycTpoilcTBO (MEXaHUYECKOE)

=
N

KomruiekT m3nenuit u3 kepamuku, Gapdopa u dasHca

=
w

KommiexT noxek GpaphopoBbix

[N
NN

KoMIuiekT MepHbIX K010 Majloro oobema

=
(@]

KommiekT MepHbIX K0J10

=
(o]

Kommekr MCPHBIX HUWJINHAPOB IJIACTUKOBBIX

[
\‘

Kommuekr MCPHBIX HUJIMHAPOB CTCKIITHHBIX

=
oo

Kommekr BOPOHOK CTCKJIAHHBIX

=
©

KommiiekT numnerox

N
o

KoMmIiekT cTakaHOB IJIaCTUKOBBIX/CTEKIISTHHBIX

N
=

KoMmmnekT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoMmekT cTakaHuYnKOB JJIA B3BCIIIMBAaHUA

N
w

Kommekt CTYIOK C ICCTUKaAMH

N
~

HaGop mmareneit

N
ol

Habop nuHueToB

N
[ep]

Ha6op uvamek [lerpu

N
-~

TpyOka cTekisiHHAs

N
[ee]

DKCUKATOP

N
©

Yama kpuctauin3aliiOHHAs

w
o

I{unip! TUrEIbHBIE

w
iy

broperka

w
N

ITpobupka

w
w

banka o PCaKTUBLI IOJIMOTHIICHOBAS

w
~

banka mox PCAKTHUBLI CTCKIIAHHAA U3 TCMHOT'O CTCKJIA C HpHTepTOﬁ HpO6KOI>i

w
ol

HaGop CKJISIHOK AJ1s1 paCTBOPOB PEaKTHBOB

w
[ep}

TTanouka crexissHHAA

w
by

[lItaTtuB 11 TPOOUPOK

w
oo

KomrmuiekT cpencTs 1yist HHAMBUAYATbHOM 3aITUTHI

w
(o]

KoMI1ekT TepMOoMeETpoB

I
o

CYHH/IJ'IBHaH MaHCJIb JJIA MOCYAbI

SN
W

dunbTpoBanpHas Oymara/QUIbTpbl OyMaXKHBIE (QONOIHUMENbHOE 8apuamugHoe 060py0os8a-
Hue)

Mogaesn (00beMHBIE M IVIOCKHE), HATYPAJIbHbIE 00beKThI (KOJNJICKIMH, XHMHUYECKHE PEAKTH-
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BbI) LISl KaOMHeTa U JJa00paTopuu

Kommrext MO,Z[GJ'IG?I KPHUCTATINIMYCCKUX PCIICTOK

Mopenb MOJIeKyJIbl Oenka

Ha60p JJI1 MOACIIMPOBAHUA CTPOCHUA HCOPTAHNYCCKUX BCHICCTB

Ha60p JJI1 MOACIIMPOBAHUA CTPOCHUA OPIraHNYCCKUX BCIICCTB

HaGop a1t MoenupoBaHust CTPOCHUS aTOMOB U MOJIEKYIT

Ha60p JJI1T MOACIIMPOBAHUA 3JICKTPOHHOT'O CTPOCHUA aTOMOB

KoMmiiekT KosyuieKum

OIN OO |WIN -

KoMImrekT XuMruaecKkux PCAaKTHBOB

OobopynoBanue JadOPAHTCKOI KaOUHETa XMMUH

CToJ ¢ sImMKaMu JUTsl XpaHEHUs/ TyMOOM

Kpecno oducnoe

Crout 1a00paTOPHBIN MOCUHBIH

CYI_HI/IJ'IBHaH IMaHCJIb JJIA ITOCYIbI

[Hlka¢ ams xpaneHus: yaeOHbIX TOCOOUI

Hlkad nias XxpaHeHHUs] XUMHUUECKUX PEaKTHBOB

Hlxad mist xpaneHus 1a60paTOPHOI MOCY LI/ TIPUOOPOB

[Ika¢ BBITSHKHON

OO |NOOTA|WIN|F-

JlaGopaHTCKHIT CTO

(BN
o

Cryn 1a00opaTOpHBIM, peryJIupyeMblii 110 BBICOTE

(B
[

9HeKTpI/I‘leCKHﬁ AKBaTUCTUILJIATOP

=
N

Hlka¢ cymmabHBIN

=
w

Pe3uHoBBIE INEpYaATKN

H
N~

KommuiekT eprieit a5t MbIThsl 1a00paTOPHOI MOCY1bI

3.2. UupopmannoHHOe o0ecniedeHre pean3aluu NPOrpaMmMbl

Jis peanuzanuu nMporpamMMbl TUCIHILIHHB OMOIHOTeUHBIH (OoHA 00pa30BaTeNbHONW OpTraHu-
3alMU JIOJDKEH UMETh IeyaTHbIe W/WIIM 3JIEKTPOHHBIE YYeOHMKH U pa3paboTaHHbIE B KOMIUIEKTE C
HUMH y4eOHble TOcOOMs (IIpU HaJIMYMH), JOMYIIEHHbIE K MCIOJIb30BAaHUIO IIPU pean3aluu oopaso-
BaTeJIbHBIX MPOrPaMM CPEIHEr0o Mpo(hecCHOHATILHOI0 00pa30BaHus, pealn3yeMbIX Ha 6a3e OCHOBHO-
ro 001ero oopa3oBaHus.

[Tpu peanu3zanuu nporpaMmbl JUCHUIUIMHBI BO3MOXKHO HMCIIOJIb30BaHUE 3JEKTPOHHBIX 00pa-
30BaTeIbHBIX PECYPCOB, NOMYIIEHHBIX K HCIOIb30BAHMIO MPH PEau3aluu 00pa30BaTENbHBIX MpPO-
rpamMM CpeJiHero oouiero oopa3oBaHusl.
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Hayuno-nonynsipablii poekT «DieMeHThl 0oJblIoi Hayku» (du3nka, XUMHUs, MaTeMaTHKa, acTpo-
HOMUSI, HAYKH O JKU3HU, HayKu 0 3emiie). HoBocTu Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIE CTAThbH, JIEK-
WU, SHIUKIIONEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caitt HayyHO-nionyJisipHOro xypHana «llorenmumany. XKypuan uzgaércsa ¢ 2005 r., ¢ 2011 r. — pas-
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4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaliT HayyHO-TIONYJISIPHOTO XypHaja «XuMus U ku3Hby». JXKypHan uznaéres ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpbITast 35eKTpoHHAast OnbaroTeKa XuMmuyeckoro nopraina «Chemnety», coaep ut yuyeOHbIe U HH-
(dbopMalmOHHbIE MaTepuabl AJi IIKOJIBHUKOB M yuuTesne. B Heill MOXHO HalTH y4eOHHKHU MO 00-
el 1 HeOPraHWYeCKOM XUMHH, OPTaHUYECKONM XHMUM, MYJbTUMEIUAaMaTepUalbl, a TaKXKe 3a1auu
XUMHUYECKUX OJIMMIINA/I C PEHICHUSIMHU, 3a/1a4H BCTYIUTENbHBIX 9K3aMEHOB Ji11 aOUTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
HNudopmanmonnbsie Matepuaibl 00 onmMnuaaax: MockoBCKoW ropojickoit, Beepoccuiickoii, Menpe-
neeBckoit, MexayHnaponuou. [IpuBeneHs! 3a1aun TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX TYPOB, I0-
TPOOHBIC pelieHus, CIUCKH B poTorpaduu modeauTeei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema AUCTaHIIMOHHOTO 00OYYEHHUS, HAIIpaBJIEHHAs B MIEPBYIO OUepeib Ha MOJATOTOBKY K OJMMITHA-
JlaM BCEX YpPOBHEM — OT WIKOJBHBIX 10 MexayHapogHoi. CalT cOOepKUT OrPOMHOE KOJIMYECTBO
3a/1a4, CTPYNIMPOBAHHBIX KaK MO TeMaM, TaK U Mo ojuMnuagaM. [1lo Bcem OCHOBHBIM pa3jienaM Xu-
MUHU NPUBENIEH TEOPETUUECKHUIN MaTepral U pa300paHbl pelIeHUs TUIIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[Topran no HanotexHonorusM. OCHOBHas 1eJIb — pa3BUTHE 00pa30BaHUs B 00JaCTH HAHOTEXHOJIO-
TUH ¥ TIOJITOTOBKA K MHTEPHET-OJIUMITAA]IE TI0 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnpaBounast uHGoOpMalus 0 XUMHUYECKUX DJIEMEHTAaX M MX CBOMCTBax (HAa aHTIIMHCKOM
SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckosi3pIuHbIN CAUT O CBOMCTBAX XMMHUUYECKUX DJIIEMEHTOB.
11. http://gotourl.ru/7180 (https://www.lektorium.tv)

HeKOMMep‘leCKI/Iﬁ cauT OHHaﬁH'O6pa3OBaHHH, COACPKUT MHOI'O HHTCPCCHBIX O6p3.30BaTeJ'IBHLIX
KYpCOB U BI/IJIGOJ'IGKIII/Iﬁ AJI IIKOJBbHUKOB, CTYACHTOB U y‘IHTGJ’IGﬁ. Ecth HECKONMBKO KypCOB 1O XHU-
MMHHU.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiitr Chemical Abstract Service — camblii aBTOPUTETHBI B MUPE XMMHUH HH(OPMALMOHHBIA WH-
TepHET-pecypc (CalT MiIaTHBIN).

13. http://www.organic-chemistry.org/
[TopTan mo opraHrYeCcKO XMMUU HA AaHTJIUMCKOM S3BIKE.

14. http://www.xumuk.ru
CaliT 0 XUMHHU: KJIacCUYECKUEe YUeOHUKHU, CIIPABOYHUKH, SHIIUKIONEANH, IOUCK OPraHUYECKUX U He-
OpPraHUYECKUX PEAKLUN, COCTABIICHUE YPABHEHUN PEAKLIUM.

15. http://orgchemlab.com/

CaiiT, moCBSIIEHHBIHN MTPaKTUYECKON paboTe B JabopaTopun
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS OBLLIEOBPA30OBA-
TEJbHOM JUCIATIINHBI
KoHTpomb 1 o11eHKa pe3ysibTaTOB 0CBOSHUS 00111€00pa30BaTeIbHOM TUCIUIUIMHBI PaCKphIBa-
I0TCSI Yepe3 JUCLUILTMHAPHBIC pe3yIbTaThl, HAalpaBlIeHHbIE Ha (JOpMHUPOBaHKE 00X U Tipodeccro-
HAJIBHBIX KOMIICTEHIIMH 110 pa3/iesiaM U TeMaM CoJiep KaHHsl y4eOHOTro MaTepHaa.

Oomas/npodeccnoHanbHas Paznen/Tema Tun oieHOYHBIX MepoONpH-
KOMIIE€TEHIIHS ATHI
OK 01. Beibupats cioco0sl Tema 1.1-1.7
pelreHus 3aaaq npodeccuo-
HAJILHOM eI TEIbHOCTH IIPHU- Tema 2.1-2.3
MEHHUTEIIBHO K Pa3InNYHBIM Tectuposanue
Tema 3.1
KOHTCKCTaM YceTHBII onpoc
Tema 4.1 Pemrenue pacu€THbIx 3a1a4
Tema 5.1-5.4 HaOmroaenue 3a XomoM
Tema 6.1 BBITIOJIHCHHSI IIPAKTHUKO-
OPMEHTHUPOBAHHBIX 3aaHUI
Tema 7.1 p P
IIpencrapieHue pe3yabTaToB
Tema 8.1, 8.2 p pesy

Tema 9.1.1-9.1.5/9.2.1-9.2.5

NpPaKTUYECKUX U J1abopaTop-
HBIX pabot [IpoBenenue xu-

OK 02. Ucnone3oBats coBpe- | Tema 1.2 MHIECKOTO SKCTICPUMEHTA
MEHHBIC CPEJICTBA TIOUCKA,
Tema 1.4-1.7 Brinosinenue
aHallM3a U UHTEepIIpeTalun L
uHpopMaLmu, u uHdGopmary- Tema 2.1. 2.2 KOHTPOJIBbHBIX
OHHBIE TEXHOJIOTUU JJISl BbI- ’
TIOJNHEHHUS 33184 Npodpeccho- | Tema 4.1, 4.2 pabor 1o
HAJIBHOW JI€SITEIbHOCTH
Tema 5.2-5.4 pasnenam JUCITUTITMHBI
OreHKa caMOCTOSITENTEHO
Tema 6.1 BBIIIOJIHEHHBIX 3aJaHUN
Tema 7.1 3amuTa yueOHo-
HCCIEA0BATEIIBCKOTO TTPOCK-
Tema 8.1, 8.2

Tema 9.1.2-9.1.5/9.2.2-9.2.5

Ta (C yuyeToMm

Oymy1ieit mpodeccruoHatb-
HOM JICSITeJIbHOCTH)

OK 04. Tema 1.7
OddextuBrO B3aumozencTeo- | Tema 2.1, 2.2 ?CaHII/IeTTEL iegIeHm;;I;C-j;iiq
BaTb U pab0TaTh B KOJUIEKTUBE cnc})];anLHoﬁYHym P
U KOMaHe Tema 41, 4.2
Tema 5.2-5.4 JEATETHLHOCTH)
Tema 6.1 Brimonnenue 3ananuii mpo-
MEXYTOYHOH aTTecTanuu
Tema 7.1
Tema 8.1, 8.2
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Tema 9.1.5/9.2.5

OK 07. CopneiicTBOBaTh CO-
XpaHEHHUIO OKPYKAroIIeH cpe-
TIbI, pECYPCOCOEPEKCHHUIO,
NPUMEHSTH 3HaHHsI 00 H3Me-
HEHHMH KJIMMATa, IPUHIIUIIBI
OepexKIIMBOrO MPOU3BO/ICTBA,
3¢ (HEeKTHBHO JEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

Tema 1.7
Tema 2.3
Tema 5.1

Tema 8.1, 8.2
Tema 9.1.2-9.1.5/9.2.2-9.2.5

IlIK 1.2
1IK 6.1
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