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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITIPOTPAMMbBI YYEBHOHI
JANCHUITVINHBI «XUMHWSA»

1.1. MecTo 1MCUMIJIMHBI B CTPYKTYpe 00pa30BaTe/JIbHOM POrpaMMbl:

O6mieo0Opa3oBarenbHas  JAUCHUIUIMHA — «XHUMUSD»  SIBIAETCS  00sA3aTENBHOM  YacThlO
0011e00pa3oBaTebHOTO IMKIa 00pa3oBaTenbHOM nporpamMmbl B cootBeTcTBUH ¢ PI'OC CITIO 1o
cnenuansHocty 31.02.01 JleweOHoe neno.

1.2. Heab v miiaHnpyemble pe3yJabTaThl 0CBOECHM S JUCUUIIIMHBI:

1.2.1. leau u 327244 AUCUUTJIMHBI

dopMupoBaHUE y CTYIEHTOB XUMUYECKON COCTABIIAIONICH €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa KaK OCHOBbI NPHUHSTHS PEHICHUWH B JKU3HEHHBIX U TPOU3BOJCTBEHHBIX CHUTYyaIlUSX,
OTBETCTBEHHOTO MOBEJICHUS B IPUPOTHOM cpeie.

3ajaun JUCHUTIIINHBI:

1) copmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHsSI XMMHUYECKHUX IMPOLECCOB U
SABJICHUM B OKpYXalolled cpele, LEIOCTHOM HaydyHOM KapTHHBI MHpPA, B3aUMOCBS3H U
B3alMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS IPOBOJUTH PACUEThl 10 XUMHUYECKHUM (OpMyliaM ¥ ypaBHEHUSM
XUMHUYECKUX  peakuui, I[UJIaHUPOBaTh W  HMHTEPIPETUPOBATH  PE3YNbTAaThl  XUMHYECKHX
9KCIIEPUMEHTOB,

3) copmMupoBaTh HABBIKH MPOBEACHUS XUMUUYECKHX IKCIEPUMEHTAIbHBIX UCCIIECIOBAHUN C
COOJTFOICHHEM TIPABIII OE30ITIACHOTO OOPAIICHUS ¢ BEIECTBAMH H JJa00OPaTOPHBIM 000PYIOBaHHEM;

4) pa3BUTh YMEHHUS aHAJIN3UPOBATh, OLIEHUBATH, IPOBEPSATH HA JOCTOBEPHOCTh U 0000IIATH
MH(OPMALIHIO XUMUYECKOTO XapaKTepa U3 pa3InIHbIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATH IMOCIEJACTBUS CBOEH JEATEIBHOCTH U
XUMHYECKHUX TIPUPOTHBIX, OBITOBBIX U MIPOU3BOICTBEHHBIX MTPOIIECCOB;

6) chopmupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKEHUI XMMUUYECKON HAYKH U TEXHOJIOTUH
JUTSL PA3BUTHUS COIIMAITLHOM U TTPOU3BOJICTBEHHOU Cdep.

1.2.2. Ilnanupyembie pe3y/ibTaThl OCBOCHHMS 0011e00Pa30BATEJbHON JMCHUILIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HayeHrne TUCHMIUIMHA uMeeT npu popmupoBanuu u pazsutun OK 1; OK 2; OK 4;
OK 7, TIK 4.4, a Takxe TOCTHKEHHH JIMYHOCTHBIX pe3ynbraros JIP 7, JIP 9, JIP10, JIP 11.



Konx u HaumMeHoOBaHHE

Iliianupyembie 00pa3oBaTe/ibHbIE Pe3yJbTATHI 00yUeHUsI

bopmupyembIx

KOMIeTeHLuii Oo0mme JAucnunimmHapHblie (MpeaMeTHbIE)

OK 01. Boi6upats | B yacTé Tpy10BOr0 BOCIUTAHMS: - BJIAJETh CHUCTEMOM XUMHUYECKHUX 3HAHUW, KOTOpas
CIocoOBI pemIeHus 3a7ad | - TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH MaCTEPCTBA, | BKIIFOYAET: OCHOBOTMOJATaloNUe TOHATHS (XUMUYCCKUI
npodecCuoHaTBHON Tpyaoooue; JJIEMEHT, aTOM, JJIEKTPOHHAs 000Ji0ouka aroma, s-, p-, d-
JESTEIIbHOCTH - TOTOBHOCTh K aKTUBHOMN JESTEIIbHOCTH | OJICKTPOHHBIE ~ OpOWTaIM  aTOMOB, HWOH, MOJIEKYIa,
NPUMEHHUTEITBHO K | TEXHOJIOTUYECKOH W  COIMaJIbHOM  HANPABICHHOCTH, | BAJICHTHOCTb, AIIEKTPOOTPHIIATEIILHOCTD, CTEIICHb
Pa3TUYHBIM KOHTEKCTaM. CIIOCOOHOCTh UHUIMHPOBATH, TUTAHUPOBATH U | OKUCJICHUS, XMMHYECKas CBSI3b, MOJIb, MOJISIpHAs Macca,

CaMOCTOATEJIbHO BBITOJIHATH TAKYIO JEATEIIbHOCTD;
- WHTEpeC K pasmuyHbiM chepam mnpodeccrnoHaIbHON
JIeSITENLHOCTH,

OBjaaaenue YHHUBEPCAJIbHBIMH
N03HABATEJIbLHBIMH JeliCTBHSIMHA:

a) 0a30Bble JOrHYecKue AelCTBHS .

- CaMOCTOSTENBHO (HOPMYJIHUPOBATH M aKTyaJM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;

Y4yeOHbIMH

- YCTaHaBIWBATh  CYIICCTBEHHBIH  MPH3HAK  WIU
OCHOBAaHUA JJIA CpaBHeHI/Iﬂ, KJ'[aCCI/I(bI/IKaHI/II/I 158
00001IeHHS;

- ONPENEeNsATh IENH NeATebHOCTH, 3a7aBaTh MapaMeTphl
Y KPUTEPUU UX JTOCTHIKECHHUS;

- BBIBJSITh 3aKOHOMEPHOCTH M TNPOTHUBOPEUYUS B
paccMaTpUBAEMBIX SIBJICHUSX;

- BHOCHUTH KOPPEKTHUBBI B JESATEIHHOCTH, OIEHUBATH
COOTBETCTBUE pE3YyJIbTAaTOB LIEJIAIM, OLICHUBAaTh PHUCKHU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BHBaTh KPEaTHMBHOE MBIIUICHHE NPU PEIICHUH
JKU3HEHHBIX TTPOOIIeM

0) 0a30BbIe HCCIEI0BATEIbCKIE TeHCTBUS:

- BJIAJETh HaBBIKAMU Y4YEOHO-MCCIEAOBATEIBCKON |
MPOEKTHOM  NI€ATENbHOCTH, HAaBBIKAMU  pa3pelieHUs
po0Jem;

MOJISIPHBIA 00BEM, YIIepOAHBIN CKeNeT, PYyHKIHOHAIbHAS
rpymnmna, paavdkai, U30Mepusi, U30MEPbI, TOMOJOTMYECKHI
pan, TOMOJIOTH, YIJIEBOJOPOABIL, KUCJIOpO/I- "
a30TCOJIEpIKAIINE COCAUHCHUS, OMOJOTUYCCKH AKTHUBHBIC
BellecTBa (yriaeBoibl, KUPBI, OEKH), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHHS,
KpUCTAJUIMYECKas PEIIeTKA, TUIIbl XWMHYECKUX PEaKIHil
(OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIC, 3K30- u
SHAOTEPMHUUYECKUE, PEaKIIMd HOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOIUTHYECKAS
JUcCcOLManus, OKHUCIUTENb, BOCCTAaHOBHUTEIbL, CKOPOCTh
XUMUYECKON PEaKIuu, XUMHUYECKOE PaBHOBECHE), TEOPHUH
U 3aKOHBI (TEOpUsI XMMHUYECKOTO CTPOCHHUS OPraHMYECKUX
BemectB A.M. bytnepoBa, Teopus 3JI€KTPOIUTHUECKOM
auccouranuu, nepuoandeckuii 3akon /(.M. Menneneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XUMUU, (PAKTOJIOTUUYECKHIE CBEICHUS

O CBOMCTBaxX, COCTaBe, IMOJYy4YeHHMH U 0€30IacHOM
WCIOJIb30BAHUM  B@KHEHWIIMX  HEOPraHWYECKUX U
OpraHMYECKHUX BEIIECTB B OBITY U INPaAKTHYECKOM

JACATCIIBHOCTH YCJIOBCKA,

- YMCTH BBIABJIATE XAPAKTCPHBIC IPU3HAKHU U B3aUMOCBA3b
HU3YUYCHHBIX HOHSITPII>'I, NPUMCHATH  COOTBCTCTBYIOIINC
IIOHATHUA npu OIIMCaHUuH CTPOCHUA n CBOICTB




- BBIABJAATH  NPUYMHHO-CICACTBCHHBIC  CBA3M U
AKTyaJIM3UpOBAaTh 3aJdady, BbLABUI'aTb THUIIOTEC3Y CC
pEIIEHUs, HaxXOIUThb apryMeHTHl U1 J0Ka3aTelbCTBa
CBOMX YTBEPKICHUM, 3a1aBaTh NapaMeTpbl U KPUTEPUU
peleHus;

- AHAJIM3UPOBATL IMOJYYCHHBIC B XOAC PCHICHUSA 3ada4du
pe3yJIbTaThl, KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTB,
IMPOTrHO3UPOBATH UBMCHCHHUC B HOBBIX YCJIIOBHAX,

- YMETb IEPEHOCUTH 3HAHWs B II03HABATEIBHYIO W
IMPAKTUYCCKYIO obiacTu KUBHEACATCIIBHOCTH,

- YMETb MHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX
o0OJacrei;

- BBIIIBUIaThb HOBBIE HJEH, IpelaraTb OPUTMHAJIBHBIE
IIOAXOIBI Y PELLICHMUSA,

- CHOCOOHOCTh MX HCIIOJIb30BaHMs B MO3HABATEIBHOM U
COLIMAJIBHON ITPAKTHUKE

HCOPraHNM4YE€CKUX H©W  OpraHUu4YCCKHUX BEIIECTB MU  HUX
HpeBpameHHf/i; BBIABJIIATH B3aMOCB3b XUMHUYCCKHUX
3HAHUH C TIOHATHIMH H OpeaACTaBICHUAMA IPYTUX

€CTECTBEHHOHAYYHBIX MPEIMETOB;
- yMETh MCIIOJb30BaTh HAUMEHOBAHUS XUMHUYECKUX
COEIMHEHUN MEXIYHApPOJHOIO COK3a TEOPETUYECKOW M
MPUKJIAJHON XUMUU U TPUBUAIbHBIC HA3BAHUS BAXKHEHIITUX
BEIIECTB  (OTWJICH,  aleTWICH, TIUIEpuH, (EeHOII,
(dhopmanpieru, YKCycHasi KUCIOTa, TIIUIMH, yrapHBIA ras,
YIJIEKUCIIBIA Ta3, aMMHaK, ramieHas W3BECTb, HErameHas
U3BECTb, MMUTHEBAS COJIa U JPYTUX), COCTABIATH (POPMYJIbI
HEOPraHWYECKUX W OpPraHMYECKUX BEUIECTB, YpPaBHEHUS
XHUMHYCSCKHX peakiuu, 00BACHATH X CMBICIT;
MOATBEPKIATh  XapaKTEPHbIE XMMHUYECKHE  CBOMCTBA
BELIECTB  COOTBETCTBYIOIIMMH  JIKCIIEPUMEHTAMU U
3alMCSIMU YPABHEHUI XUMUYECKUX PEAKLINIA;

- yMEThb YCTaHAaBIMBATH MPUHAMJICKHOCTh H3YUYEHHBIX
HEOPraHUYECKUX u OPraHUYECKHUX BCIIICCTB K
ONpEACNICHHbIM  KJaccaM M TpynIiaM  COEJIUHEHH,
XapakTepU30BaTh MX COCTAB W BaXKHEHIIME CBONCTBA;
OTIPENIEATh BHUABl XUMHUYECKUX CBsi3eld (KOBaJICHTHAs,
WOHHAas, MeTaJuTHdecKast, BOJIOpPOJIHAS), THIIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KJIACCUPUIIMPOBATH
XMMHYECKHE PEaAKLINH;

- chopmupoBaTh TpEACTaBICHUSA: O MaTEepUATHLHOM
€IUHCTBE MHpPA, 3aKOHOMEPHOCTAX M ITO3HABAEMOCTHU
SIBJIEHUW MIPUPOMABI;, O MECTE M 3HAYEHUHU XUMHUU B CUCTEME
€CTECTBEHHBIX HAyK © €e poiau B obecredeHuu
YCTOMYMBOIO  Pa3BUTHUSI  YEJIOBEYECTBA: B  PEUICHHUH
MpoOJIeM HKOJOTHYECKON, SHEPreTHYeCKOl U THIIEBOI
0€30MacHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHUaIoB, HOBBIX UCTOUHUKOB DHEPTHH, B 00ECIICUCHUN
paIlMoOHAIBHOTO MPUPOJIOIIONIB30BaHUSA, B (HOPMUPOBAHUHT
MHPOBO33PEHUS U OOIIeH KyabTyphl YENOBEKa, a TaKXKe




9KOJIOTUYECKH OOOCHOBAHHOIO OTHOILEHHS K CBOEMY
3J10pOBBIO U IPUPOJIHOM Cpelie;

- BJAJETh CHCTEMOM XMMHMYECKHX 3HAHHMH, KOTOpas
BKJIFOYAET: OCHOBOIOJIArarlue NOHATUS (AONOJHUTEIBHO
K cHcTeMe TMOHATUH 0a30BOro YypoOBHA) - H30TOIBI,
OCHOBHOE U  BO30YXKJEHHOE  COCTOSHHE  aToMa,
ruOpuau3anysi aTOMHBIX opOuTanei, xumudeckas cBs3b ("
O " u ", kpaTHblE CBSI3M), MOJIApHAs KOHLIEHTpPAaLUs,
CTpyKTypHast  Qopmyna,  u3oMepus  (CTpyKTypHas,
reOMETpUYECKas (uMc-TpaHc-u3oMepus), THIIBI
XMMHUYECKHX peaklui (roMO- U reTeporeHHble, 00paTuMble
U HeoOpaTHUMbIE), PACTBOPbI (MCTUHHBIC, JTUCIEPCHBIC
CHCTEMbI), KPHUCTAJIOTHIPAThI, CTENEHb JUCCOLHALINY,
AJIEKTPOJIN3, KPEKUHT, pU(OPMHUHT); TEOPUH M 3aKOHHI,
3aKOHOMEPHOCTH, MUPOBO33PEHUECKNE 3HAHNUS, JIEIKAIINE B
OCHOBE IIOHUMaHUs NPUUYMHHOCTU U  CHCTEMHOCTH
XUMHMYECKHUX SIBIICHUH, COBPEMEHHBIE IIPEICTABICHUS O
CTPOCHHM BEIECTBA HAa AaTOMHOM, MOJIEKYJISIPHOM H
HaJMOJIEKYJIIPHOM YPOBHSIX; IpeJICTaBICHUS 0
MEXAHU3MaX XUMHYECKHX pEaKUui, TEPMOJANHAMUYECKUX
U KHHETUYECKHX 3aKOHOMEPHOCTSIX HX MPOTEKaHHs, O
XUMHYECKOM  DABHOBECHUH,  JMUCIEPCHBIX  CHCTEMAX,
(bakTONMIOTMUECKNE CBEIEHUS O CBOWMCTBaX, COCTaBe,
NOJY4YeHUH M O€30MacCHOM HCIOJIb30BAHUU Ba)KHEHIINX
HEOPraHMYECKUX M OpPraHMYECKHUX BEIIECTB B OBITY H
NPaKTUYECKON J1eATeNbHOCTH YeJIOBEeKa; OOIIMX Hay4YHbBIX
MPUHIMIIAX XUMUYECKOro IPOU3BOJCTBA (HAa HpUMeEpe
IIPOU3BOJICTBA CEPHOM KHCIOTHI, aMMHakKa, METaHoJja,
nepepaboTku HedTH);

- YMETh MPOBOJMUTH PacueThl 0 XUMHUUECKUM (HOopMysIaM U
YPaBHEHUSAM XUMHUYECKHX pEaKUui C MCHOIb30BAaHUEM
¢u3nyeckux BeJWYMH (Macchl, 00beMa ra3oB, KOJIUYECTBA
BEIIECTBA), XapaKTepU3YIOLIUX BelIeCTBa c
KOJIMYECTBEHHOM CTOPOHBI: pacyeTbl IO HaXO0XACHUIO




XUMHUYECKOM  (opMynbl  BEIIECTBAa; pPACUYETbl  MAacchl
(oObema, KoNMYecTBA BEIIECTBA) MPOJYKTa PEAKIIMH, €CIIH
OJTHO M3 HCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpa C
ONPEACICHHON MacCOBOW JIOJIEH PAaCTBOPEHHOIO BEIIECTBA
WIN JJAHO B U30BITKE (MMEET NPUMECH); pacueThl MaCCOBOIL
WM 00BbEMHOM JI0JI BBIXO/A MPOJYKTA PEaKIuH; PacyeThl
TeroBoro addexra peaknuii, OOBEMHBIX OTHOIICHHI
ra3os;

- YMETb BBIABIATH XapaKTE€PHbIE IPU3HAKU U B3aUMOCBS3b
U3YYEHHBIX TIOHATUH, TPUMEHATH COOTBETCTBYIOIIME
HNOHATUS  IpU  ONUCAaHMM  CTPOEHUS U  CBOMCTB
HEOPraHWYECKUX U OPraHWYECKUX BELIECTB U HX
NpPEBpALLICHUH; BBIABIATH  B3aUMOCBSA3b  XHMHYECKUX
3HAHUW C TMOHATUSIMM M TNPEACTABICHUSMU APYTUX
npeaMeToB sl Oojiee  OCO3HAHHOIO IOHMMAaHUS U
OOBSICHEHHUS CYLIHOCTH MATE€PUAIbHOTO E€IMHCTBA MHpA;
UCIIOJIb30BaTh CUCTEMHBIE XUMHUYECKUE 3HAHUSA Ui
OOBSICHEHUS! M TPOTHO3UPOBAHUS SIBJICHUM, HMEIOLIUX
€CTECTBEHHOHAYYHYIO IPUPOY;

-yMEThb  HUCHOJb30BaTh  HAMMEHOBAaHUSA  XHMHUYECKHUX
COEMHEHUN MEXIYHApPOJHOTO COH3a TEOPETUYECKOU M
NPUKIAJHON XMMHMHA M TPUBUAIBHBIE HA3BaHMs BELIECTB,
OTHOCSIIIUXCS K H3YYEHHBIM KJlaccaM OpPraHMYeCKHX H
HEOPraHUYECKUX COECAUHEHMI; HCIIONIb30BaTh XUMHUYECKYIO
CUMBOJIUKY JJIl COCTaBJICHUS (POpPMYJ HEOPTaHUYECKUX
BEILIECTB, MOJEKYISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAIICHHBIX M CKEJETHbIX) (OpPMYNn OpraHuyecKux
BELIECTB; COCTABJIATH YPAaBHEHUS XUMHUYECKUX PEaKLUN U
pacKpbIBaTh ux CYILIIHOCTb: OKHUCIIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEAKIUI MOCPEACTBOM COCTaBJIECHUS
JJIEKTPOHHOrO 0anaHca 3TUX pPEaKlMii; peakiuil HOHHOTO
oOMEHa MyTeM COCTaBJIEHUS UX MOJHBIX M COKpAIlEHHBIX
WOHHBIX YpPaBHEHWW; pEAKUUWA TUAPOIU3a, PEeaKIUil
KOMILIEKCO0Opa30oBaHus (Ha IpuMepe




TUIPOKCOKOMITJIEKCOB IIMHKA M aJTFOMUHUSA); TOATBEPKIATh
XapaKTepHbIC XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIIMMHM  JKCHEPUMEHTAMH U 3AIUCAMHU
YpPaBHEHUN XUMHUYECKUX PEAKLIUI;

- yMeTb  KJacCUPUIMPOBaTH  HEOPraHUYECKHEe U
OpraHMYECKHE BEIIECTBA M XUMHYECKHE DPEaKIUH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU IS
KJIacCU(PUKAIMKA  U3YY4aeMbIX XHUMHUYECKHX OOBEKTOB;
XapaKTEepU30BaTh COCTaB U BAKHEWILIME CBOMCTBA BEILIECTB,
IPUHAUISKAIIMX K OIpPEIelIeHHbIM KilaccaM M TpyIaMm
COeIUHEHUI (IIPOCThIE BELIECTBA, OKCUIBI, THIIPOKCHIIBI,
COJIM;, YTJIEBOJOPOJBI, TPOCTHIE PHUPBI, CHUPTHI, (HEHOIIHI,
aNbJIETH/IbI, KETOHBI, KapOOHOBBIE KHCIOTHI, CIOKHBIC
3(UPBL, )KHUPHI, YTICBOJIbI, AMUHBI, aMUHOKHUCIIOTHI, OCJIKH ),
IPUMEHATh 3HAHUS O COCTABE M CBOMCTBAX BEIIECTB MJIA
9KCIIEPUMEHTAJIBHON TMPOBEPKH TUIIOTE3 OTHOCUTEIILHO
3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX pEeakUuil M
IPOrHO3MPOBAHMS BO3MOXHOCTEN X OCYIIECTBIICHUS;

- yMeThb TOATBEPKJaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCHMOCTH  PEAKIMOHHON  CIOCOOHOCTH
OPTraHWYECKUX COCAMHEHUH OT KpaTHOCTH U THIA
koBaJleHTHOH cBs3u (" & " wm ""), B3aMMHOTO BIUSHUS
aTOMOB U TpyNI aToMOB B MOJIEKyJlax; a Takxke OT
OCOOCHHOCTEH  peanu3alii  pPa3IUYHBIX MEXaHHU3MOB
MIPOTEKAHUs PEAKIINA;

- YMETh XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE ATOMOB
(B OCHOBHOM U BO30YXJIEHHOM COCTOSHHHM) U HOHOB
XUMHUYECKUX 3JIeMeHTOB | - 4 mepuonoB Ilepuognueckoit
cuctempl J[.MI. MenaeneeBa W WX  BaJCHTHBIC
BO3MOXXHOCTH, UcCHonp3ys mosstus "s", "p", '"d-
JNEKTpOHHBIE"  OpOMTaNM, HHEPreTHYeCKHe YPOBHH;
OOBSICHATH ~ 3aKOHOMEPHOCTM  HM3MEHEHHUS  CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MMM COEIMHEHUI
110 IEPHOJaM U Tpynnam;




OK 02. MHcnoons3oBarb
COBPEMEHHBIE  CpEJIICTBA
MOMCKa, aHayM3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMAaLIOHHbIE
TEXHOJIOTHH JUTST
BBITIOJTHEHUS 3a1a4
npodeccuoHanbHOM
JESTCIILHOCTH.

B 001acTH IEHHOCTH HAYYHOI'O IO3HAHUSA

- c¢(hOpMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAyKd M OOIICCTBEHHON IIPaKTUKH, OCHOBAHHOIO Ha
JIMajIore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MeECTa B HOJIMKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAHHE S3BIKOBOM M  YHTATEIIbCKOMN
KyJbTYpbl KaK CpEICTBAa B3aUMOJCUCTBUS  MEXKIY
JIIOJIBMH U TIO3HAHKS MUDA,

- OCO3HaHHWE IICHHOCTH HAYYHOH  JEATEIbHOCTH,
TOTOBHOCTD OCYIIECTBIISATh MIPOCKTHYIO U
I/ICC.HGIIOBaTeJIBCKYIO NCSATCIIBHOCTD I/IHI[I/IBI/IIlyaJII)HO U B
rpy1Ie;

Osaanenue YHHBEPCAJIbLHBIMHA
NO3HABATEJILHBLIMH JAeHCTBUSIMMU:

B) padora ¢ nnpopmanueii:

- BJaJeTh HaBBIKAMU MOJy4YeHHs UHPOpMALUU U3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTEILHO
OCYIIECTBIISITh TIOWCK, aHallu3, CHUCTEMATU3AIUI0 |
MHTEPIpETANIO NHGOPMAIIUU PA3TMYHBIX BUIOB U (HOpM
MIPE/ICTABIICHHUS;

- CO3/1aBaTh TEKCTHl B PA3NIUYHBIX (hopMarax ¢ y4yeTom
Ha3HaYeHUs: MHQPOpMAMU U LEJIEBOM  ayAUTOpPHUH,
BbIOMpass oONTUMalIbHYIO (GOpMy TMpEACTaBICHUS U
Bmyanmaunn;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
nH(pOpMalliU, €€ COOTBETCTBUE MPABOBBIM M MOPAIBHO-
ATUYECKUM HOpMaMm;

- HUCIONB30BaTh  CpencTBa  WH(DOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B peneHnu
KOTHHUTHUBHBIX, KOMMyHI/IKaTI/IBHBIX 158 OpFaHI/ISaHI/IOHHLIX
3aa4 ¢ coOnrofieHHeM TpeOOBaHHW  SPrOHOMUKH,
TEXHUKU O€30IaCHOCTH, TMTHUEHBI, pecypcocOepexeHus,
MPABOBBIX M ITHUUYECKUX HOPM, HOPM HH(GOPMAIMOHHON

yuyeOHBIMH

- yMeThb IUIAaHUPOBAaTh U  BBINOJHATH XUMHUYECKUN
SKCHEPUMEHT (IIPEeBpAaIllCHUs] OPTraHUYECKUX BELIECTB MpPHU
HarpeBaHUU, NOJy4YeHHE ITUICHA U U3yYEHUE €r0 CBOMCTB,
KaueCTBEHHbIE  pPEAKIMM Ha  adbJeruibl, Kpaxmal,
YKCYCHYIO  KHUCIOTYy;  JeHarypauus  OelIKoB  IpH
HarpeBaHWW, I[IBETHBIC PEAKIUU OCJNKOB; IPOBOIUTH
peakuuu HOHHOTO OOMEHa, ONpPENeNsTh Cpedy BOIHBIX
pacTBOpOB, KA4YeCTBCHHBIE peaknuu Ha  cylbdar-,
KapOoOHAT- U XJIOpUI-aHMOHBI, HA KAaTHOH aMMOHUS;
pemarb  AKCIEepUMEHTaJIbHBIE  33Jaud 1O  TeMaMm
"Metambl" u "Hemetanasl'") B COOTBETCTBUY C TIpaBUIaMU
TEXHUKU OC30MMACHOCTH TPU OOpAICHUH C BEIICCTBAMH H
1a00paTOPHBIM 00opynoBaHUEM; PEJICTABISATh
PEe3YJIbTaThl XUMHUYECKOTO IKCIIEPUMEHTa B (hOpMe 3aIuCcu
YpaBHEHUU COOTBETCTBYIOIINX peakiuil u GopMyIrpoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

- yMeTh AaHaU3UPOBATh XHMHUYECKYI0 HWH(OPMAILIHUIO,
MOJIy4aeMyl0 M3 Pa3HbIX MUCTOYHUKOB (CPEICTB MAacCOBOM
nHpopmanuu, cetb UIHTEpHET U Apyrue);

- BJAJEThb OCHOBHBIMHM METOJAMHM HAYyYHOTO IO3HAHUS
BEIIECTB W  XHUMHYECKUX  SBJICHHH  (HaOMIoAcHHE,
U3MEepEeHHe, YKCIIEPUMEHT, MOJISTTUPOBAHHE);

- YMETh MPOBOJUTH PACUETHI IO XUMUYECKUM (HOpMysiam 1
YpaBHEHUSIM XHMHUYECKUX PEAKIUN C HCIOJIb30BAHUEM
(bU3UYECKUX BEJIIMYMH, XapaKTePU3YIOIIUX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMallbHbIE
yCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOJIb30BaTh
CHUCTEMHBIE XMMUYECKHE 3HAHUS JIJISl IPUHATHUS PELICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C
BEILIECTBAMH U X IPUMEHEHUEM;

- YMETh CaMOCTOSATEIbHO IUIAHUPOBaTh W MPOBOJUTH
XUMHYECKHH DJKCHEPUMEHT (TONydeHUE W H3ydeHHE
CBOWCTB HEOPraHWYECKUX M OPTaHWYECKUX BEIIECTB,
KaueCTBEHHBbIE  PEAKIMH  YIJIEBOJOPOJOB  Pa3INYHBIX




0€30I1aCHOCTH;

- BJaJETh HABBIKAMHU DACIIO3HABAHUS W  3AIIHUTHI
uHpopmanuu, HH(pOpMaAITMOHHOM 0e301acHOCTH
JTUYHOCTH,

KJIaCCOB M KHCJIOPOACOACPKAIINX OPraHUYCCKHUX BEIICCTB,
PCHICHUC SKCICPUMCHTAJIBHBIX 3aJdad IO PACIIO3HABAHUIO

HCOPTaHWYECKMX M  OPraHWYeCKHX  BEIIECTB)  C
coOyofieHeM MpaBui  0€30macHOro  OOpalieHus ¢
BELICCTBAMH M J1aDOpaToOpHbIM  OOOpYZOBaHHEM,

(dbopMyIMpoBaTh IENU HWCCICIOBAHUS, MPEIOCTaBISATh B

pa3nu4HoI dbopme pe3yabTaThl JKCIIEPUMEHTA,
aQHAJIM3UPOBATH U OLICHUBAThH UX JIOCTOBEPHOCTD;
- YMEeTh OCYIIECTBIISAITh  LIE€JICHANPABICHHBIA IOUCK

XUMHYECKOH WH(POpPMAIMK B PA3IMYHBIX HCTOYHUKAX
(HayuHas u y4yeOHO-Hay4yHas JUTEpaTypa, CpeAcCTBa
MaccoBod wuH(poOpManuu, cerb WHTEpHET W Apyrue),
KPUTHYECKH aHaJIN3UPOBaTh XMUMHUYECKYI0 WH(OpMAaIHIO,
nepepadaThiBaTh €€ U HUCIIOJIb30BaTh B COOTBETCTBHH C
MOCTaBIICHHOW yueOHOMU 3a/1aueii;

- BJAJETh CHCTEMOM 3HAaHMM O METOJAaX HAYYHOIO
NO3HAHUS  SBJIEHMM  NPUPOIBI,  HUCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX U YMEHUSIMHU IPUMEHSTh 3TU 3HAHUS
MpUA SKCIEPUMEHTAIBHOM HCCJIEIOBAaHWM BEIIECTB W IS
OOBSACHEHHST XHMHUYECKHX SBJIEHHH, MMEIOIINX MECTO B
NPUPOAE TMPAKTUYECKOW MAEATETbHOCTH YEJIOBEKa W B
TMOBCEHEBHOM JKM3HU;

OK 04. DddextuBHO
B3aNMMOJICHCTBOBATH u
paboTaTh B KOJJIEKTHUBE U
KOMaHJIE.

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH H
CaMOOITPENEIEHHUIO;

-OBJIaJICHUE  HaBbIKAMU  y4eOHO-HCCIIEe0BATENbCKOH,
MPOEKTHOW U COLIMAIbHOM AEATEIIbHOCTH;

OBiajeHue yHMBEPCAJbHBIMM KOMMYHHMKATHBHBIMH
JeHCTBUSIMMU:

0) coBMecTHasI 1eATeJIbHOCTD.

- IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOMN
Y MHIUBHUYaJbHON pabOTHI;

- [pUHUMATh LM  COBMECTHOM  JEATEIbHOCTH,
OpPraHu30BbIBaTh M KOOPAMHUPOBATH [EUCTBUA 10 €€
JIOCTH>KEHHIO: COCTABIIATH IIJIAH JIEHCTBHM, PACTIPEIEIISTh

- YMEThb IUIAHUPOBaTh U  BBINOJHATE XUMHUYECKHU
9KCIIEPUMEHT (TpeBpallleHNs OPraHMYECKUX BEILIECTB MPHU
HarpeBaHuy, NOJyYEHHUE 3TUIIEHA U U3YUYEHUE ET0 CBOWCTB,
KauecTBEHHbIE  pEeaklUu Ha  ajJbJerujbl, Kpaxmal,
YKCYCHYIO  KHCIIOTYy;  JleHarypauusi  O€JIKOB  IpHU
HarpeBaHWHU, LBETHbIE peakIuu OENKOB; IPOBOJIUTH
peakiMu HOHHOTO OOMEHa, OIpEeNeNATh CPeay BOJHBIX
pacTBOpOB, KAuyeCTBEHHbIE peakuMu Ha cyibdar-,
KapOoHAaT- M XJOPHA-aHUOHBI, HAa KaTHOH aMMOHWUS;
pemars  SKCHepUMEHTAlbHbIE  3aJadyd [0  TeMam
"Metamnsl" u "Hemeransl") B COOTBETCTBUH € IPaBUIAMU
TEXHUKU 0€30MacHOCTH MpU OOpalleHHH C BEUIECTBAMH U




poJiM C Yy4ETOM MHEHUH YYaCTHUKOB
pe3yJbTaThl COBMECTHON pabOTHI;

- KOOPIMHUPOBATh M BBHIMOJHATH Pa0dOTy B YCIOBHSIX
pealibHOTO,  BUPTYaJIbHOTO M KOMOWHHPOBAaHHOTO
B3aMMO/ICHCTBHSI,

- OCYILECTBJIATh MO3UTUBHOE CTPATETUYECKOE MOBEIACHUE
B Ppa3MYHBIX CUTYyalMsIX, IPOSBIATH TBOPYECTBO U
BOOOpakeHUe, ObITh HHUITUATUBHBIM
OBjageHue  YHUBEPCAJbHBIMH
JeHCTBUSAMM:

I') NPUHATHE ce0s1 U APYTHUX JIO/Aei:
- IPUHUMATh MOTHBBI U aPTyMEHTHI JIPYTUX JIIOJCH TPHU
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

- MpU3HABAaTh CBOE MPABO W MPaBO APYrUX JIIOJACH Ha
OIIINOKH;

o0cyxaaTh

peryJisiTUBHbIMH

1a00paTOPHBIM 00opynoBaHUEM; MIPEACTABIISATh
pe3yabTaThl XUMUYECKOTO SKCIIEPHUMEHTa B (hopme 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX peakiuii U (OpMyIHpOBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJIbTaTOB;

-yMETh CaMOCTOSITEJIbBHO IUIAHUPOBATh M  IPOBOJUTH
XUMHYECKUM JKCHEPUMEHT (IIOJIydeHUE U H3y4eHUE
CBOMCTB HEOPraHWYECKUX M OpPraHUYECKHUX BEILECTB,
KAueCTBEHHbIE pPEaKLMM  YIJIIEBOJOPOAOB  PA3IUYHBIX
KJIACCOB M KHMCIIOPOJCOAEPHKAIINX OPraHUYECKUX BEILECTB,
pelIeHrEe SKCIEPUMEHTANBHBIX 3a/lad 0 pacro3HaBaHUIO

HEOPraHWYECKMX W OpPraHMYeCKHX  BEIIeCTB)  C
coOntofieHMeM TMpaBui  Oe30MacHOro  oOpallleHus ¢
BEIIECTBAMH W JIADOPAaTOPHBIM  OOOPYIOBAaHUEM,

(dbopMyJIMpOBaTh IEIW HWCCIICIOBAHUS, MPEIOCTABISATh B
pa3In4HOI dbopme pe3yabTaThl JKCIIEPUMEHTA,

- pa3BHUBaTh CIIOCOOHOCTb I[OHUMaThb MHP C IO3ULUH | aHAJIM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

JPyroro 4ejoBeKa,
OK 07. CogeiictBoBath | B 001acTi 3K010rH4ecKOro BOCUTAHUS: - chopMHpOBaTh  MPEICTABICHUS: O  XUMHYECKOU
COXPaHEHHUIO - chOPMHPOBAHHOCTb  HKOJIOTHUECKOM  KYJBTYpPBI, | COCTABIAIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUpA, POJIH
OKpYyKaroIen Cpellbl, | IOHUMaHue BIIUSIHUS COLIMAJIbHO-?)KOHOMUYECKUX | XUMUHU B MO3HAHUM SIBJICHUI MPUPOJbI, B GOPMUPOBAHUU
pecypcocOepeReHuto, IPOIIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOW | MBIIUIEHUS U KYJIbTYphl JIMYHOCTH, €€ (YHKIHOHAIHHOMN
OPUMEHSTh 3HaHUA 00 | cpensl, OCO3HaHUe rJ100aJIbHOTO XapakTepa | TpaMOTHOCTH, HEOOXOAUMOM JUIsl PEeLIeHUs] MPaKTUYECKUX
WU3MEHEHNUN KJIMMATa, | 3KOJOrMYECKUX MpolieM; 3aJa4 W HKOJIOTUYECKH OOOCHOBAaHHOIO OTHOIIEHHS K
NPUHIUIEL  OEpPEeXKIIMBOTO | - T[JIJAHUPOBAaHUE M OCYIIECTBICHHE JEHCTBUM B | CBOEMY 370POBBIO M MPUPOIHOM CPEe;
IIPOU3BO/JICTBA, OKpYXarollled CpeJe Ha OCHOBE 3HAHUSA  LeneH | - YMETh co0Jro1aTh IIpaBUJIa 9KOJIOTHYECKU
3¢ (eKTUBHO IeiCTBOBATH | YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA; 1enecooOpa3HoOro TMOBEACHUsT B OBITY U TPYAOBOM
B Ype3BbIYAHBIX | AaKTUBHOE HEMNPUATHE JCWCTBHM, MNPUHOCAIIUX BpEJ | ACITEIBHOCTH B IIEJIAX COXPAHEHHS CBOErO 3/10pPOBbsS U
CUTYaLUsIX OKpY’KaroIllen cpeae; OKPY’KaroIlled MPUPOJHON Cpelbl; YUUTHIBaTh OIACHOCTH

HeOJIaronpusTHbIE
MpEATPUHUMAEMBIX

- yYMEHHUE IIPOTHO3UPOBATH
JKOJIOTHYECKHE MOCTIECTBUS
JIEUCTBUI, IPEIOTBPALLATD HX;

- paclIMpeHHe OmbITa JIEATEIbHOCTH 3KOJOTUYECKOMN
HaIIPaBJIEHHOCTH;

- OBJIQJICHHE HaBbIKAMU Y4eOHO-HCCIIEJOBATENbCKOMH,

BO3JECHCTBUS HA JKUBBIE OpPraHU3Mbl OIPEIAECIEHHBIX
BEIIECTB, TIOHMMAas CMBICI TIOKa3aTens MpeaesibHOMI
JIONTYCTUMOM KOHIEHTPALUH;

- YMETh MPOTHO3UPOBATH, AHATU3UPOBATh U OLEHHUBATH C
MO3UIUHA DKOJIOTMYECKOH 0€30IacHOCTH MOCIEACTBHUSA
OBITOBOM W TPOM3BOJICTBEHHOW JEATEIHLHOCTH YeEJIOBEKa,




HpOGKTHOﬁ u COHH&J’II)HOﬁ JACATCIIBHOCTH,

CBSI3aHHOW C mepepadOTKOMl BEIIEeCTB; MCIIOIb30BaTh
IIOJIyYEHHBIE 3HAHUSA IS IPUHATHUS IPAMOTHBIX PEIICHUI
po0JIeM B CUTyallUsX, CBA3aHHBIX C XUMUEH;

- YMETb OCO3HaBaThb ONACHOCTb BO3JCHCTBUSA HA JKHUBBIC
OpPraHMU3MBbl OIPEACICHHBIX BEIECTB, IIOHUMAs CMBICI
II0Ka3aTeNsl NPeNeiIbHOM JOIYCTHUMON KOHLEHTpauuu, M
HNOACHATh Ha MpUMepax CHocOObl YMEHbBIIEHHS MU
MIPEAOTBPALLEHUS UX BPEIHOTO BO3JECUCTBUSA HA OPraHU3M
YEJIOBEKA.

[IK 4.4. Opranu3oBbiBaTh
cpeny, OTBEYAIOLYIO
JIEHCTBYIOIUM
CaHUTAPHBIM IIpPaBUJIAM U
HOpMaM.

OBJaanenue

JelCTBUSIMU:

a) caMOOpTaHHU3alUs:

- CaMOCTOSITEIILHO OCYIIECTBISITh MMO3HABATEIIBHYIO

NeATENbHOCTh,  BBIABISITH ~ NPOOJEMBI, CTaBUTh H

(bopMyIIMpOBaTh COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIIbHON

e TEIbHOCTU U )KU3HEHHBIX CUTYAIIHSX;

- AaBaTb OLICHKY HOBBIM CUTYyaAllUsIM;

- JieNlaTh  OCO3HAaHHBIM BbIOOpP, apryMEHTHPOBATH

ero, OpaTh OTBETCTBCHHOCTh 3a pEIICHHE, OICHUBATH

NpUOOPETEHHBIN OTIBIT;

0) CaMOKOHTPOJIb!

— JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsiM, BHOCHUTH
KOPPEKTUBBI B  JIEATENbHOCTh,  OICHUBAThH
COOTBETCTBUE PE3YIIHTATOB IIEJISIM;

YHuuBepcCaJdbHBIMU PETryJIATUBHBIMU

copMHpOBATH yMEHHUS HCIOJIb30BaTh HAaWMECHOBAHHS
XUMHYECKUX  COCOUHEHHH  MEXIYyHapoJHOTO  COI03a
TEOPETUYECKOW U TMPHUKIATHON XUMHUU M TPUBUAIBHBIC
HA3BaHHUA BAXXHEWINIUX BEIIECTB (STWJICH, alleTUJICH,
mmnepus, ¢enon, GopMalbIeru, YKCycHas KHCIIOTa,
TJIMLWH, YTapHBIA ra3, yrIeKUCHbli ra3, aMMuak, ramieHas
U3BECTb, HErallleHasi U3BECTb, MUTHEBAsl COJa U JPYIUX),
COCTaBIATh (OPMYJIBI HEOPTaHUYECKUX M OPTaHUYECKUX
BEIIECTB, YPAaBHEHUSI XUMUYECKUX PEAKIUM, OOBSICHITH UX
CMBICII;  MOATBEPXAATh  XapaKTEpPHbIE  XUMHUYECKHE
CBOMCTBa BEIIECTB COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAMHU
Y 3aMHUCSIMU YPAaBHEHU XUMHUUYECKUX PEaKIINii;

10)  chopmupoBaTh yMeHHsS ~ COOJIOAAaTH  IpaBUIIA
HKOJIOTUYECKU 11€JeCO00pa3HOro MOBEAEHHUS B OBITY H
TPYAOBOM JEATENIBHOCTH B LEISIX COXPAHEHHsS] CBOETO
3I0POBBSl M OKPYXKAIOIIEH MPUPOIHON CpE/bl; YUUTHIBATH
OMACHOCTb  BO3JEWUCTBUSL  HA  JKUBbIE  OpraHU3MBbI
ONPEACIECHHBIX BEIECTB, IOHMUMAsi CMBICI IIOKa3aTels
MPEAEIBHON TOMYCTUMON KOHIIEHTPAIUK;




2. CTPYKTYPA Y COAEPXKAHUE YUEBHOM JUCIHUILINHBI

2.1. O0beM QMCHUILIMHBI U BUAbI Y4eOHOI padoThI

Buj yueOHoit padoThl O0bem yacoB

O0bem o0pa3oBaTeIbHON NPOrPaAaMMBbI JHCHUILINHBI 152

B TOM 4YHcCJI€:

OcHoBHoOE cojiepKaHue 116
BT. U.:

TEOpEeTUIEeCKoe 00ydeHne 70
IPAKTUYECKUE 3aHSITUS 26
B T.4. KOHTPOJIbHEIE PaOOTHI 10
1a00paTOPHBIE 3aHATHS 10
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (COepPKAHNe 26
MPUKJIAJTHOT0 MO1YJIA)

BT. 4..

TEOpETUIECKOe 00ydeHNe 10
MPAKTUYECKHUE 3aHSITUS 10
1a00paTOPHBIE 3aHATHS 6
Koncyabranus 2

IIpome:xxyTouHasi arTecTanus (3K3aMeH) 8




2.2. TemaTn4yecKkMid IJIAH U COAEPKAHME TUCHUILTUHBI

Koapl KoMmnereHnni
M JIHYHOCTHBIX

pe3yJbTaToB,
HanmenoBanme Conep:xanue yueOHOro Matepuasia (OCHOBHOE U PO(deccCHoHAIBLHO- O0beM B | (opMHUPOBAHUIO
pa3iesioB U TeM OPHEHTHPOBAHHOE), J1A00PaTOPHbIE U NPAKTHYECKHU e 3aHATHUS, IPUKJIAJIHOI MOAYJb | 4acax KOTOPBIX
crnoco0cTByer
3JIeMEeHT
NPOrpamMMbl
1 2 3 4
OCHOBHOE co/Iep:KaHue 116
Paszgen 1. OcCHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. OCHOBHOE cojIepKaHue 6 OK 01
CTpoeHue aToMOB Teopernyeckoe o0yuenue 4 JIP7
XAMAHCCKAX CoBpeMeHHass MOJEelb  CTPOCHHS aToMa. OJCKTPOHHAas KOHQUIypalus aToMma. 4
SJICMCHTOB M TIPUPOIA | Kaccudukarinss XMMHYECKHX 3JIEMEHTOB (s-, P-, O-371eMeHTHI). BalleHTHbIC 3JIEKTPOHBL.
XAMAHCCKON CBA3HN BasieHTHOCTb. DJIEKTPOHHAS IPUPOJA XUMHYECKON CBSI3H. DIEKTPOOTPHLATEILHOCTS.
KoBaneHTHass cBs3b, €€ Pa3HOBUAHOCTH W MeXaHU3MBbl 00pa3oBaHUS (OOMEHHBIH U
TOHOPHO-aKIenTopHblii). MoHHas cBsa3b. Mertamnuyeckas CBs3b. BomopoaHas CBS3b.
MeXMOJIEKYIISIPHBIE B3aUMOJCHCTBUS.
H3oTombl, OCHOBHOE U BO30YKIEHHOE COCTOSHHE aToMa, THOpUAM3aIMsS aTOMHBIX
opOuTaeil.
IIpakTuyeckoe 3ansaTue Ne 1 2
Pemenne mnpakTUdyeckuX 3alaHUNl Ha COCTaBJICHHE SJIEKTPOHHO-rpaduueckux GopMyn 2
3JIeMEHTOB 1—4 mepuooB.
Pemienune 3aiannii Ha MCIOJIB30BAHUE XMUMUYECKOW CHUMBOJIMKM U HA3BAHUU COECIUHEHUU
M0 HOMEHKJIAType MEXIYHApOIHOTO COI03a TEOPETUYECKONW W TPHUKIATHON XUMHH U
TPUBHAIBHBIX HAa3BAaHUM I COCTABICHUS XUMHUYECKHX (OpMya ABYXaTOMHBIX
coequHEeHUN (OKCHUIOB, Cynb(UIOB, TUAPUIOB U T.I.) U JAPYTUX HEOPraHUYECKHUX
COEIMHEHUH OTJEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOe coJiep:kaHue 2 OK 01
Tepuonuyeckuit 3aK0H | [Ipakruyeckoe 3ausiTue Ne 2 2 OK 02
u Tabmuma J1.1. " JIP 7
Ilepuoanueckas cucrema xumuyeckux 3ieMeHToB .M. Menaeneea. @U3NYECKUN CMBICIT 2




Meuneneena

Ilepuoanueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTHM HM3MEHEHUS CBOWCTB
XUMHUYCCKUX 3JICMCHTOB, 06pa3yeMHx HUMU IIPOCTHIX U CIIOKHBIX BCHICCTB B COOTBCTCTBHUU
C TIOJIOXKEHUEM XUMHUYEeCKoro sjemenTa B [lepuoamdeckoit cucteme. MUpoOBO33peHUYECKOE
u HayuyHoe 3HadeHue Ilepmommueckoro 3akona J[.M. Menneneesa. Ilpornossr JI.M.
MenneneeBa. OTKPBITHE HOBBIX XUMHYECKUX 3JIEMEHTOB.

Pemienne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha XapaKTepu3aluio
XUMUYECKUX  DJIEMCHTOB «Meramuyeckue /  HEMETaUTMYECKHe CBOICTBA,
AJIIEKTPOOTPHUIATEIIBHOCT W CPOACTBO K DJIGKTPOHY XHUMHUYECKHX DJJIEMEHTOB B
COOTBETCTBUE C MX DJICKTPOHHBIM CTPOCHHEM M TIOJIO)KCHHUEM B MEPHOJIUYECKON CHCTEME
XuMuUueckux ayemMeHToB /.M. MeHnieneeBay.

Pa3nea 2. XumMnueckne peakuumn

14

Tema 2.1.Tumel
XUMHYECKHUX PEaKIUi

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

Knaccudpukamuss u TUIBI XUMHYECKUX PEAKIHA C y4acTHEM HEOPraHMYECKUX BEIIECTB.
KonuuectBeHHble OTHOWIEHUS B XUMHUUA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U
pacyeTsl 10 YPAaBHEHUSM XHMHMUYECKMX peakiuuid. Moib Kak €IMHHIA KOJINYECTBa
BeniecTsa. MousipHas Macca. 3aKOHbl COXPAaHEHHUS MacChl U SHEPruu. 3aKOH ABOTrazpo.
MomnsipHblii 00beM ra3oB. OTHOCHTENBHAS TNIOTHOCTD T'a30B.

Peakiun koMIuiekcooOpa3oBaHUsl C Y4acTHEM HEOPraHMYECKMX BEIIECTB (Ha NpuMepe
TUIPOKCOKOMIIJIEKCOB IIMHKA M aJTFOMUHUS).

IIpakTnyeckoe 3ansiTue Ne 3-4

CocraBieHue ypaBHEHUH peakIMi COEIUHEHUS, pa3lIOKEHHUs, 3aMelIeHHs, OOMEeHa.
YpaBHeHUsI peakIiuii TOPEHHs, HOHHOTO 0OMEHA, OKUCIICHUSI-BOCCTAHOBJICHHUS.

Pacuer KOJIMYECTBEHHBIX XApPAKTEPUCTUK HCXOJIHBIX BEHIECTB U MPOAYKTOB PEAKIHUU.
Pacuer xoimmuecTBEHHEIX XAapaKTCPUCTHUK MNPOAYKTAa PCAKIHUU COCAWMHCHUA, €CJIIM OJHO M3
BEIIECTB JIaHO B M3OBITKE W/WIM COACPKHUT mMpuMecH. PacueT MaccoBoil Miau 00BEMHOMN
J0JIM BBIXOJA MPOAYKTAa PEAKIHMU COCAWMHCHUA OT TCOPCTUYCCKHU BO3MOXKHOTO. Pacuer
00BEMHBIX OTHOIICHUN Ta30B. Pacuer macchl (00BEM, KOJIMYECTBO BEIIECTBA) MPOAYKTA
peaKuu, €CIu OJIHO M3 BEIIECTB IaHO B BHJIE PACTBOpA C ONPEICIECHHOW MacCOBOU JT0ei
PacTBOPEHHOTO BEIIECTBA.

VYpaBHeHUsI  OKHCIEHUS-BOCCTaHOBIEHUA. (CreneHb  oOkucieHus. OKUCIUTENb U
BOCCTAHOBUTEIIb. OKHCIIUTEIIFHO-BOCCTAHOBUTEIIbHEIC peakuuu B MIPUPOJE,
MPOM3BOJICTBEHHBIX TPOIECCaX U IKU3HEACSITEIBHOCTH OpPraHu3MoB. OKHUCIHTEIBHO-
BOCCTAHOBUTEJIbHBIN moTeHuuan cpenbl. COCTaBlI€HHWE M YpaBHUBAHUE OKHUCIHMTENIBHO-

OK 01
JP 7




BOCCTAHOBUTEIBHBIX  pEaKIUH  METOJOM  DJIGKTPOHHOro  OanmaHca.  TuUMMYHBIE
HEOPTraHWYECKHE OKHUCIUTEIM U BOCCTAHOBUTENM. DJIEKTPOJIU3 PacTBOPOB U PaCILUIaBOB
CoJIE.

Tema 2.2. OcHoBHOe cogepkaHue 4 OK 01
OneKkTponuTHIecKas _ | Teopernueckoe 06yuenue 4 JIP 7
JUCCOLIMAIUS M HOHHBIN =
. Teopust snekTponuTHYEcKOl aucconmanuu. Peaknuu noHHOro oOMeHa. CocTaBiieHUE 4
© peakiuil MOHHOTO OOMEHa IYyTEM COCTABIIEHUS MX IOJIHBIX M COKPAIICHHBIX HOHHBIX
YpaBHEHUM.
['unponu3 coneil. 3HayeHWe THUAPOIU3a B OUOJIOIMYECKHX OOMEHHBIX MpoIeccax.
[TprMeHeHne THIPOIN3a B TPOMBINIIICHHOCTH.
KonTpoabHnas pa6ora 1 |CtpoeHue BelecTBa U XUMHUUECKHUE PEAKIUH. 2
Paznea 3. CTpoeHHe U CBOMICTBA HEOPTrAaHUYECKUX BEIECTB 24
Tema 3.1. OcHoBHOe coJep:kaHue 8 OK 01
Knaccudukarus, Teoperuueckoe o0yueHue 6 OK 02
HOMEHKJIaTypa 1 o v B 6 JIP 7, JIP 10
peIMeT  HEOPraHWYeCKOW  XHWMUHU. 3aMMOCBSI3b ~ HCOPTaHMYECKUX  BEIICCTB.
¢TpocHHue Knaccudukanus Heopranmdeckux BemiecTB. [IpocTeie U ciioxHble BemecTBa. OCHOBHBIC
HCEOPTaHHACCIHX KJIACChl CJIOXKHBIX BEUIECTB (OKCHUIBI, THAPOKCUIBI, KUCIOTHI, conu). HomeHkmarypa u
petects HA3BaHWE HEOPraHWYECKHX BEIICCTB HCXOMS W3 HMX XHUMHYECCKOH (OPMYIIBI HIIN
COCTaBIIEHHE XMMHUYECKON (HOpMYINBI MCXOJs W3 Ha3BaHHUs BEIIECTBA MO MEXIYHApOIHON
WJIM TPUBHAIBHON HOMEHKIATYype.
Mexmonekynsipable  B3auMmozeicTBus. Kpucrammoruapatel. ArperaTHble COCTOSHUS
BemecTBa. Kpucrammdeckne u amopgHbIe BemiecTBa. THIBI KPUCTALIMYESCKUX PEIICTOK
(aTomMHasi, MOJIEKYIsIpHasi, MOHHAs, METaJIM4ecKas). 3aBUCUMOCTh (PU3NYECKHX CBOMCTB
BEIIECTBA OT THITA KPUCTALIMYCCKON pemeTKu. [[puaimHbpl MHOT0OOpa3Hsl BEIIECTR.
CoBpeMeHHbIE MPEACTABICHUS O CTPOCHUU TBEPABIX, KHUJIKHX M T'a3000pa3HBIX BEIIECTB.
Kuakne Kpuctasibl.
IpakTnuyeckoe 3ausitue Ne 5 2
Pemenue 3amau Ha pacueT MacCoOBOU JOTHM (Macchl) XUMUYECKOTO dJIeMEHTa (COSIMHEHHS) 2

B MOJICKYJIE (CMECH).

Pemienne mnpakTHuecKUX 3aaHUN MO KJIAacCU(pHUKAIMKA, HOMEHKJIATYpe U XUMHUYECKUM
@opMynaM HCOPTaHNYCCKUX BCHICCTB Pa3JIMYHBIX KJIACCOB (HaSBIBaTB U COCTaBJIATH
(bopMyIIbI XUMHUECKUX BEIIECTB, ONPEACIATh IPHUHAIIEKHOCTD K KJIaccy).

HcTounuku xummnueckoi nHbopManuu (HaydHas ¥ ydeOHO-HAy4Hasl IUTEpaTypa, CpeCTBA




MaccoBoi mHpopManuu, ceth MHTepHET M apyrue). [louck mHbopmaImu mo Ha3BaHUSM,
UICHTU(PHUKATOPAM, CTPYKTYPHBIM (OPMYIIaM.

Tema 3.2. dusuxo- OcHoBHOe coaep:xaHue OK 01
XUMHYECKHE CBOMCTBA TeopeTnueckoe o0yuenne OK 02
HEOPraHUYECKUX > JIP 11
BeIIeCTB Mertamnel. O0Omue pusndeckue U XMMUYECKHe CBOMCTBA MeTa/uloB. Crloco0b! MOTy4eHusl.

3HaueHUE METAJUIOB U HEMETAJUIOB B IPUPOAE U IKUZHEACATEIBHOCTH 4YEJIOBEKAa U

opranu3MoB. Koppo3usi MeTayuioB: BUABI KOPPO3MH, CHOCOOBI 3aIUTBl METAJUIOB OT

KOpPPO3HH.

Hemeramnsl. OOmme ¢usnyeckue U XUMHUYECKHE CBOMCTBa HEMETaJIOB. THUINMYHbIE

cBoiictea metauioB IY— YII rpynn. Kmaccudukamuss m HOMEHKIATypa COEIMHEHHI

HemeTaioB. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IPUPOJIE.

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHIOB,

THJIPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB MPOCTHIX

BELIECTB, BOAOPOJHBIX COEMHEHHM, BBICIIUX OKCHUJIOB U THAPOKCHU/IOB.

IpakTn4yeckoe 3ausitue Ne 6

CocraBieHHe YpPaBHEHMM XHMMHUYECKUX PEAKIMM C y4yaCTHEM HPOCTBIX U CIOXKHBIX

HEOPraHMYECKUX BELIECTB: OKCHI0B METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPTraHMYECKUX KHUCIIOT, OCHOBAaHMH M aMQOTEPHBIX THAPOKCHUIOB, HEOPTaHUYECKUX

CoJIeH, XapaKTEPU3YIOLIUX X CBONCTBA.

Pemenune npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA CBOMCTBA U MOJIyYE€HUE

HEOPraHUYECKUX BEILECTB.
Tema 3.3. OcHoBHOE coaepKaHue OK 01
Hponseoacrso Teoperuueckoe o0yueHue OK 02
HEOPraHUYECKUX JIP 7

BEILIECTB. 3HAYCHUE U
MMPUMCHCHHUC B 6BITy Hn Ha
IPOU3BOJICTBE

OO61re npeacTaBiIeHUs O MPOMBIIIEHHBIX CII0C00axX MOIYYeHHs] XUMUYECKUX BELIeCTB (Ha
nprUMepe IPOU3BOJICTBA AaMMHAKa, CEPHONU KUCIIOTHI).

Uepnas u niseTHas Metauryprus. [IpakTruueckoe npuMeHeHne JIeKTPOIIn3a JUIsl TOITYYEeHUS
LIEJIOYHBIX, UICIOYHO3EMENBHBIX METAUIOB M amoMuHuA. CTEKII0 M CHIMKATHas
MPOMBIIIIEHHOCTb.

[Tpobiema 0TX010B M TOOOYHBIX TPOTYKTOB.

IIpakTuyeckoe 3ansitue Ne 7

Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJlaHWl O POJM HEOPraHWYECKOW XHUMHHU B
Pa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTepUaioB (B CTPOUTEIBCTBE U JIp. OTpacisax
MIPOMBINIUICHHOCTH ), HOBBIX HCTOYHHKOB YHEPTUHU (ATHTEPHATHBHBIC HCTOYHUKH SHEPTHH) B




pEIICHUH TPOOIIEM SKOJIOTHUECKOM, SHEPTETHUECKOM U MUIIEBON O€30MacHOCTH.

KonTposbHas padora 2

CBolicTBa HEOPraHUYECKUX BEILECTB.

Pazpen 4.

CTtpoeHue 1 CBOMCTBA OPraHUYECKHUX BELECTB

36

Tema 4.1.
Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX BEIICCTB

OcHoBHOe cogepkaHue

TeopeaneCRoe oﬁyqe}me

I

[Ipeamer oprannueckoil XumMun. B3anMoCBsSI3b HEOPraHUYECKUX U OPTaHUYECKUX BELECTB.
XUMHYECKOE CTPOEHUE KaK TMOPSIAOK COCIMHEHHS aTOMOB B MOJEKYJIE COIVIACHO HX
BAJICHTHOCTH. OCHOBHBIE IOJIOKEHUS TEOPHUM XHUMHYECKOIO CTPOECHHUS OpPraHUYECKHX
coenuHenuit  A.M. byrtnepoBa. VYriepoaHbli CKENET OPraHUYECKOM  MOJIEKYIbI.
MonekynspHble U CTPYKTypHBIE (pa3BEpHYThIC, COKpAIICHHBIE) XUMUYECKHE (POPMYIIBL.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHUYECKOTO CTpOeHus Moiiekyn. W3omepus u
U30MepHI (CTPYKTYpHas, TeoMeTpuyeckas (muc-Tpanc-uzomepus). KpaTHOCTh XuMU4ecKon
CBSI3U.

[TonsTe o QyHkuuoHanbHOW Tpymme. I[lpuHnunel knaccudukanuu OpraHUYECKUX
coeMHeHU. MexayHapo/iHass HOMEHKJIATypa U MPUHIIUITBI HOMEHKJIATYPhl OPraHUYECKUX
COEIMHEHUI.

IIpakTnyeckoe 3ansaTue Ne 8

Homenknarypa oOpraHuyeckux COEQMHEHMH OTAENbHBIX KJIacCOB  (HACBIIIECHHBIE,
HEHACBIILICHHbIE U apOMaTHUECKUE YTIIEBOAOPO/bI, CIIUPTHI, (PEHOIIBI, abAErU/Ibl, KETOHBHI,
KapOOHOBBIE KUCIOTHI U Jp.) CocTaBieHUE MOTHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (GOpMYJT
OPraHMYECKHUX  BEIIECTB  OTHEJIBHBIX  KJACCOB, MCIONB3YyS MX  Ha3BaHUA IO
CUCTEMAaTUYEeCKON HOMeHKJIaType. Pacuersl mnpocreiinieit Qopmyasl OpraHu4ecKon
MOJIEKYJIbl, UCXOJIsl U3 3JIEMEHTHOI'0 cOCTaBa (B %).

OK 01
JIP 10

Tema 4.2. CBoiicTBa
OpPTaHHYECKUX
COEIUHEHUN

OcHoBHOE CoAEpKaHuE

22

TeopeTuquKoe 06yqeﬂne

20

DU3UKO-XMMUYECKHE CBOWCTBA OPraHUYECKUX COEAUHEHHN OTHEIbHBIX  KJIACCOB
(ocobeHHOCTH KJIacCU(UKAIIMKA ¥ HOMEHKJIATYPhl BHYTPH KJacca; TOMOJOTHYECKHHA sl U
obmas Qopmyna; uzomepus;, (PU3NUECKHE CBOMCTBA; XMMHYECKHE CBOMCTBA; CIOCOOBI
HOJIY4YEHHUs):

— IpeJiebHbIE YIIIeBOJOPOAbl. 'opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX MCTOUHUKOB TeIlIa
B TPOMBIIJIEHHOCTH U ObITy. CBOICTBa HPUPOJHBIX YIJIEBOAOPOAOB, HAXOXJIECHUE B
PHUPOJIE U MPUMEHEHHUE AJTKaHOB;

— HCHOPCACIbHBIC U apPOMATHUYCCKUC YIJICBOJOPO/IBLI. HOJ'II/IMepI/BaI_II/IH OTHUJICHA KakK

OK 01
OK 02
JP 7




OCHOBHOC HAaNpaBICHUE €r0 HCIOIb30BaHUA. | OpeHHMe aneTWIeHa KaKk HWCTOYHUK
BBICOKOTEMIIEPATYPHOT'O IUIAMEHU JIJIsL CBAPKU U PE3KU METAJUIOB;

— KHUCJIOPOJICOJEpKALINE COCUHEHUS (CIUPTHL U MPOCThIEe 3PUPBI, PEHOIIBI, AIBJETUABI U
KETOHBI, KapOOHOBBIE KHCJIOTBI M HX MpousBoAHbIe). [IpakTHyeckoe mNpUMeHEHHE
STWJIEHIJIMKOJS, TiMuepuHa, ¢eHona. Ilpumenenue ¢dopmanpiaeruaa, aneTaabAeruia,
YKCYCHOU KHCIOTBI. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. Moromie cBOWCTBa
MBLJI;

— a3zoTcoacpKamurue COCANHCHUA (aMI/IHBI 1 aMHMHOKUCJIOTHI, 6CJ'IKI/I).

Knaccugpukamuss um  0COOEHHOCTH OpPraHMYECKHUX peakuui. PeakiMoHHBIE IEHTPBHI.
Panukansl. IlepBoHavanbHble MOHATHS O TUIAX M MEXaHU3MaX OPraHUYECKUX PEaKIMH.

Jlaboparopnoe 3ansTue Ne 1

JlabGopaTtopHast pabota «[lomydeHue 3THIIeHa U U3YyUEHUE €T0 CBONCTBY.

[TonydyeHue HSTHiCHA M3 93TaHOJA B JIAOOPATOPUM M HM3YYCHUE €ro (U3UYECKUX H
XUMHUYECKHX CBOMCTB. CocTaBiieHHUE peaKHI/Iﬁ MNPUCOCANHCHUSA WU OKHCJICHHA HAa MPUMECPE
STHIIeHA. PellieHre pacueTHBIX 33Jjau ¢ UCIOJIb30BAaHUEM TUIOTHOCTH Ta30B 10 BOJOPOAY U

BO3/YXY.

Tema 4.3.
Oprannueckue BeniecTna
B KU3HEAEITEIIbHOCTU
YeJI0BEeKa.
IIpousBoacTBO U
MIPUMEHEHUE
OpraHUYECKUX BEIECTB
B ITPOMBIIIJICHHOCTH

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

buooprannueckue coenuHenus. IlpumeHneHne u Ouosoruyeckass pojib YIJIEBOJOB.
OxucneHue yrieBojoB — HCTOYHHMK SHEPIHU KUBBIX OpraHu3MoB. O61acTu NpUMEHEHUs
amuHOKuUCIOT. IIpeBpamienust GenkoB NUIM B opraHusMme. buonormdeckue (QyHKUIUU
6enkoB. buonornueckue QyHKuM >xupoB. Poib opraHmdeckoil XMMHUHM B pELICHUU
po0JIeM MUIIEBOM 0€30MacHOCTH.

HyxnenHoBble KHCIOTBI: cocTaB U crpoeHue. CtpoeHue HykieoTaoB. Cocras
HykienHoBbIX kucinoT (JJHK, PHK). Ponb Hyki1€eMHOBBIX KHCIOT B KH3HEAEATEIbHOCTU
OpraHu3MOB.

[Tpon3BOICTBO OpPraHMYECKHUX BEIIECTB: MPOU3BOJACTBO METaHOJA, mepepaboTka HedTu.
[TonusTHIIEH KaKk KpYMHOTOHHAKHBIM MPOAYKT XUMHYECKOro Mpou3BojacTBa. [IpuMeHenue
stuieHa. [Ipou3BoaCTBO U IPUMEHEHUE KaydyKa U PE3UHBL.

CuHTETMYECKME M HCKYCCTBEHHBIE BOJIOKHA, MX CTpOEHME, cBoMcTBa. IIpakTtmueckoe
UCIOJIb30BaHUE BOJIOKOH. CHHTETHYECKHE TUICHKU: M3OJSALMS Ul IPOBOJOB, MEMOpPaHBI
JUISL ONIPECHEHHUS BOJIbI, 3aLIUTHBIC TUIEHKHU JJIi aBTOMOOMIIEH, IIACThIpU, XUPypruuecKue
noBsA3KA. HOBbIE TEXHOIOTMM  JadbHEHIIETO  COBEPIICHCTBOBAHUS  ITOJIUMEPHBIX
MaTEpHAJIOB.

OK 01
OK 02
JIP 7




Ponp opraHmueckoi XMMHHM B PEIICHHH MPOOJIEM SHEPreTHYECKOW O€301acHOCTH, B
pPa3BUTHU MCAWLMUHBI, CO3JaHWKW HOBBIX MATCPpHUAJIOB, HOBBIX MHCTOYHHUKOB OSHCPIruu
(ampTEepHATUBHBIC HCTOYHUKH SHEPTHUN).

IpakTu4eckoe 3ansiTue Ne 9 2
Peuienne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUM 110 COCTABIICHUIO XMMUYECKUX PEaKIuH, 2
OTpaKAIOIIHUX XUMUYECKYIO aKTUBHOCTh OPraHMYECKUX COSIMHEHH B Pa3IMUHbIX cpeax
(IpUPOTHBIX, OMOJIOTUIECKIX, TEXHOTCHHBIX ).
KonTpoabsHnas pa6ora 3 |CTpyKkTypa U CBONCTBA OPIraHUYECKUX BEILIECTB. 2
Pasien 5. KI/IHeTI/I:—IECKI(Ie U TepMOJMHAMMYECKHE 3aKOHOMEPHOCTH NPOTEKAHMS XUMHUYECKUX 10
peaxkuuii
Tema 5.1. OcCHOBHOe co/Iep:KaHue 6 OK 01
Kunernueckue Teopernyeckoe odyueHue 4 OK 02
3aKOHOMCPHOCTH Xumunueckue peakuuu. Kiaccupukanus XMMHYECKUX Peakmuil: 1mo (asoBOMy COCTaBy 4 JIP 10
TPOTCKAHNA XUMHHCCKHX | (1oporeHHble W TETEPOTEHHBIE), IO MCIIOJIB30BAHUIO KATAIU3AKTOPA (KATAIIMTHIECKUE H
peakiun HEKATAIUTUYECKUE).
CKOpOoCTh peakiiuu, €€ 3aBHCHMOCTh OT Pa3jMuHbIX ()aKTOPOB: MPHUPOABI PEearrpyroInx
BEIIIECTB, KOHIIEHTPAIIMH Pearupyroux BEIIeCTB, TeMiieparypsl (npasuwio Bant-T'odda),
IUIONIA/I PEaKUMOHHON MOBEPXHOCTH, HaJIMuus KaTanuzaropa. Ponb kaTanu3aTopoB B
NPUPOJIE Y TIPOMBIIIJICHHOM MTPOU3BO/ICTBE.
DOHeprus akTuBalMU. AKTUBUPOBAHHBIH Komruiekc. Karammzatopel u karamu3. Pomb
KaTaJIn3aTOPOB B MIPHUPOJIE U IPOMBIIIJICHHOM ITPOU3BOJICTBE.
JlabopaTopHoe 3ansitue Ne 2 2
N3yueHne 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakui OT KOHIEHTPAIUU Pearupyromux 2
BEIIIECTB M TEMIIEPATYPHI.
JlaGopatopHasi paboTa Ha BEIOOD:
1. JlaGoparopnasi pabora «OrmpenelieHHe 3aBUCUMOCTH CKOPOCTH PEaKIUu  OT
KOHIIEHTPALlMU pearupyromux BemecTsy». MceiaenoBanue 3aBUCIMOCTH CKOPOCTH peaKkIiu
0T KOHIeHTparuu. OnpeaeneHne KOHCTaHThl CKOPOCTH PEAKINH IPpadhUIeCKUM METOIOM.
2. JlaboparopHas pabota «OmpeneneHue 3aBUCUMOCTH CKOPOCTHM pEaKIUH  OT
Temreparypbl». MccienoBanue 3aBHCHMOCTH CKOPOCTH PEaKIUU OT TeMIeparypbl. Pacuer
DHEPrUM aKTHBAIMH PEAKIUH.
Pemenne mpakTHKO-OPHEHTUPOBAHHBIX 33JaHWN Ha aHaiuu3 (AKTOpOB, BIUSIOMIAX Ha
U3MEHEHHE CKOPOCTH XUMHUYECKON PEeaKLnu.
Tema 5.2. OCHOBHOe co/iep:KaHue 4




TepmoanHamMuueckue Teopernueckoe o0yueHue 2 OK 01
3aKOHOMEPHOCTH Kiaccudukanuss XUMUYECKHX pPeakiuil: mo TemioBoMy 3hdexTy (3K30TepMuueckue, 2 OK 02
MPOTEKAHUS XUMHYECKHUX | SHAOTEPMHUUECKUE), IO 0OpaTuMocTu (oOpaTtumble U HeoOpaTuMbie). TerioBbie 3P PeKThI JIP 10
peakuuil. PaBHoBecue XUMHUECKMX  peakuuil. TepMoxumuueckue ypaBHeHUs. OOpaTUMOCTh  pEaKLM.
XUMHUYECKUX PEAKIUi XVUMHYECKOE pPAaBHOBECHE M €ro CMEUIeHHE IMOoJ JEWCTBHEM pa3IuYHbIX (AKTOPOB

(KOHLIEHTpalMsl PeareéHTOB WM IPOJAYKTOB pEaklUMM, MAaBJIEHUE, TeMIeparypa) Ui

CO3J1aHUs ONTUMAJIbHBIX YCIOBUH MPOTEKAHUS XUMHUECKUX IIPOLIECCOB.

[Tonsitue 06 »HTANBIUU U SHTponUU. DHeprus I nd6ca. 3akon ['ecca u cieacTBHUS U3 HETO.

Posib cMenieHns paBHOBECHS B TEXHOJOIMUYECKUX MPoLieccax.

IIpakTyeckoe 3ansaTue Ne 10 2

[Mpunuun Jle Illarenve. BnusHue pa3znuuHbIX (aKkTOpPOB Ha HM3MEHEHHE pPAaBHOBECHUS 2

XUMHUYECKHX PeaKIuii.

3aKOH JIEHCTBYIOIMX MacCc U KOHCTaHTa XMMHUYECKOT0 paBHOBecHUs. PacueTbl paBHOBECHBIX

KOHIIGHTPaLlMil pearupyroliux BEUIECTB U MPOAYKTOB peakiuil. Pacuersl TemiaoBoro

addekra peakuu.

Pemenue npakTuko-OpUEHTHPOBAHHBIX 33aJaHUN Ha npuMeHeHue npuHuuna Jle-Illatense

JUIsL HaXOXK/ICHUSl HAIlpaBJICHUS CMELICHHUS PaBHOBECHS XHMMHUYECKOM peaklMyu U aHau3

(bakTOpOB, BIMSAIOLUIMX HA CMEIIEHHE XMMUYECKOI0 pABHOBECHSI.
KonTposbHnas pa6ora 4 | CKOpoCTh XUMHUYECKON PEAKIIUU U XUMUYECKOE PAaBHOBECHE. 2
Pazneu 6. JlucniepcHble CHCTEMBbI 8
Tema 6.1. [lucnepcHsle | OcHOBHOe coep:KaHHe 6 OK 01
CHCTEMbI U GaKTOPBI MX | Teopernueckoe oGyuenue 4 OK 02
YCTOUHHBOCTH Hucnepcusie cuctemsl. Konnonuaelie cuctemsl. McTuHHbBIE pacTBOpPHI. 4 OK 07

PactBopeHne kak ¢usuko-xumuueckuii mpouecc. PactBopbel. CriocoObl MPUTrOTOBIEHUS TP 10

pactBopoB. PactBopuMocTh. MaccoBasi 107 pacTBOPEHHOro BemiecTBa. llpenenbHO

JIOMYCTUMBbIE KOHLIEHTPALIMH U UX MCIIOJIb30BaHUE B OLIEHKE HKOJIOTHYECKOM Oe30MMacHOCTH.

Knaccudukanus aucnepcHsix cucreM no coctaBy. CTpoeHue u (pakTopsl yCTOHUYHMBOCTH

JUCIIEPCHBIX CHCTEM. Pacrio3HaBaHME HCTHHHBIX PACTBOPOB, KOJIJIOMJHBIX PacTBOPOB U

rpyooaucnepcHbix cucreM. CtpoeHune Mmuuemibl. PaccenBanue cBeTa mpu MpOXOKICHUH

CBETOBOTO ITy4YKa 4Yepe3 ONTHUECKH HeOoTHOpoIHYI0 cpeny (dddekra Tunnans).

IpakTuyeckoe 3ansaTue Ne 11 2

Pemenue 3a1a4 Ha MPUTOTOBJIEHUE PACTBOPOB. 2

Pemienne IMPAKTUKO-OPUCHTUPOBAHHBIX PACYCTHBIX 38.,[13HPII>1 Ha IOUCICPCHBIC CHUCTCMBI,
HCIIOJIB3YCMBIC B OBITOBOM M HpOHSBOHCTBeHHOﬁ JCATCIIBHOCTH 4YC€JIOBEKaA, C HOSI/IHI/Iﬁ




9KOJIOTUYECKOW O€30MacHOCTH IMOCIESACTBUI M TPAMOTHBIX PEIICHUH MpoOieM, CBI3aHHBIX
C XUMHEM.

Tema 6.2. OcCHOBHOe co/Iep:KaHue 2 OK 01
Hccnenosanue cBOKCTB  |JlaGopaTopHoe 3ansTHe Ne 3 2 OK 02
JUCTIEPCHBIX CUCTEM IIIA | JJaGopaTopHas padoTa «IIpUroToBjIeHHE PACTBOPOBY. 2 JIP 7, JIP 10
MX MACHTHQHUKALHUH [IpuroroBineHue pacTBOPOB 3aJaHHOH (MOJISIPHOHM) KOHIEHTpamuu (C IPaKTHUKO-

OpPUEHTUPOBAHHBIMU BOIIPOCAMHM ), ONIPEEIEHUE CPEbl BOJHBIX PACTBOPOB.

JlaGopatopHas pabota «lccnenoBanue AUCIEPCHBIX CUCTEM.

[IpuroTtoBneHre U U3y4€HUE CBOWCTB AMCIIEPCHBIX CHCTEM Pa3HBIX BHJIOB: CYCIEH3UU,

SMYJIbCHUH, KOJJIOUIAHOTO pacTBopa. CpaBHEHHE CBONCTB HCTMHHBIX M KOJJIOMAHBIX

pPacTBOPOB, BBISIBIEHUE OCHOBHBIX Pa3IUUYMi MEXITY HUMH.
Kontpoabnas padora S | [{ucriepcHble CHCTEMBI. 2
Paszpnen 7. KadecTBeHHbIe peakiuu 00HAPYKeHHS] HEOPTaHUYEeCKNUX M OPraHMYeCKHUX BellecTB 8
Tema 7.1. O6Hapyxenue | OCHOBHOe coep:KaHne 4 OK 01
HCOPraHWICCKUX IIpakTnyeckoe 3ansaTue Ne 12 2 OK 02
KaTHOHOB 1 aHHOHOB KavecTBeHHBIE XMMHUYECKUE PEAKIIUM, XaPAKTEPHBIE IS OOHAPYKEHUS HEOPraHUYECKHX 2 OK 04

BEIIECTB (KaTMOHOB M aHUOHOB). CocTaBieHuEe ypaBHEHMH peakuuil oOHapy>KeHHs TP 11

KaTHOHOB [-VI rpynn u aHHOHOB, B T.4. B MOJICKYJISIPHOW U HOHHOU (OpMax.

Peakuuu oOHapyXeHMsI HEOPTaHUYECKUX BEIIECTB B pealbHBIX OOBEKTaX OKpY)Karolen

CpeJbl.

JIaGopaTopHoe 3ansiTue Ne 4 2

OO6nHapyxeHne HeopraHmdeckux BemiecTB (katuoHoB [-VI rpynnm wnm aHUMOHOB) ¢ 2

MCII0JIb30BaHNEM Ka4ECTBEHHBIX AHAJTUTHUECKUX PEaKLIUM.

JlaGopaTopHas paboTa Ha BBHIOOP:

1. JJaboparopHas paboTa «AHaNIUTHYECKHE peakui KaTuOHOB [-VI rpymm».

[IpoBeneHne KayecTBEHHBIX pEaKIUil, HCHOJb3yeMbIX Ji OOHApy)KEHHUsS KaTHOHOB I

rpynnsl (Kaiaus, HaTpus, Maruus, aMmMmonus), Il rpynnsl Ha npumepe G6apus, 111 rpynmer —

cBuHua, [V rpynnsl — amomunus, V rpynnsl — xenesa (II u III), VI rpynnsl — Huxens.

Onucanue HaOJII0JaeMbIX SBJICHUN M COCTABICHUE XUMHUECKUX PEAKIIUH.

2. JlaGoparopHasi paboTa «AHAIMTUYECKHE PEAKIIUU aHHOHOB.

[TpoBeneHne KavyeCTBEHHBIX pEAKIH, MCHOJIB3yEeMBIX i OOHApY)KEHUS aHHOHOB:

kapOoHaTa, ¢ocdara, cynbdara, cymbduga, HUTpara, xmopuaa u 1ap. Onucanue

HaOJII01aeMBIX SIBICHUH U COCTABICHHE XMMUYECKHX PEaKIuil.
Tema 7.2. O6Hapy>1<eHHe OcHOBHOE coepxaHue 4 OK 01




OpraHM4ecKHX BelecTB |[IpakTudeckoe 3ansTue Ne 13 2 OK 02
OTACIBHBIX KIIACCOB C KadyecTBeHHBIC XHMHYECKHE pEAKIUH, XapaKTEpHbIe Ui OOHAPYKEHHS OTACIbHBIX 2 OK 04
HCTIONIB30BAHUEM _ |xmaccos oprammyeckux —coelMHEHMid: (DEHONOB, aBJAETHIOB, Kpaxmala, YKCYCHOM JIP 7
Ka9CCTBCHHBIX PCAKIIMH | gprci10THI, aMUHOKHCIIOT M JIP.

Jenartypanus 6eKOB IPH HarpEeBaHHH, [IBETHBIE PEAKIIUU OCITKOB.

CocraBieHHe KauyeCTBEHHBIX peakUuid OOHAapy)KEHUS OpraHMYecKHX COEJIMHEHUN

OTJICJIbHBIX KJIACCOB.

JlabopaTopHoe 3ansitue Ne 5 2

OO6HapyxeHne OPraHnYeCcKuX COSAMHEHUN OTJENbHBIX KJIACCOB. 2

JlaboparopHas paboTa Ha BEIOOD:

1. Jlaboparopnas pabora «KadecTBeHHbIC peakIMy Ha OTIENbHbBIC KJIACChl OPraHMYEeCKUX

BEIIECTBY.

[TpoBeneHNEe KaueCTBEHHBIX PEAKIHMA, MCIONB3yeMBIX UII OOHAPYXKCHHUS OPraHUYEeCKHX

BEIIECTB PA3NUYHBIX KJIAcCOB: (DEHOIOB, albIETUIOB, KpaxMmayla, YKCYCHOH KHCIOTHI,

aMUHOKHUCIJIOT, OenkoB u jp. OmnucaHue HaONMIOAAEMbIX SBJIEHUH M COCTaBIIEHUE

XUMHUYECKHUX PEAKIHI U/UITU CXEM.

2. JlabopatopHas pabora «KadecTBEeHHBIN aHaNW3 OPraHUYECKUX COCIUHEHHM 10

(GyHKIIMOHATIBHBIM TPYIIIIaM».

[TpoBeneHNEe KaueCTBEHHBIX PEAKIUN, MCIIOJIB3YyEeMbIX JIJIsi PaclO3HABaHHUS OPTraHUYCCKHX

BEIIECTB OTAENBbHBIX KJIACCOB MO (PYHKIIMOHATIHHBIM TPYMIaM: Ha PUMEPE AMUHOKHUCIIOT U

KapOOHOBBIX KHCIIOT, CIUPTOB UM (EHOJIOB, QIbJAECTUIOB M KeTOHOB. OmmcaHue

HaOJI0/TAEMBIX SBJICHUM U COCTABICHNE XUMUYECKUX PEaKIUil H/IIIN CXEM.
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COeP:KaHME (COaepKaHNe TPHKJIATHOTO MOXYJIsI) 26
Pa3pnen 8. Xumusi B ObITY M PON3BOACTBEHHOM 1eATEJIbHOCTH YeJIOBEKA 2 OK 01
Tema 8.1. Copep:kanue NPUKJIATHOTO MOLYJIA 2 OK 02
Xumua B GbITy IpakTuueckoe 3ansitue Ne 14 2 8§ 8‘;
HPOHSBOACTBEHHON Dkonoruyeckas 6€30MacHOCTh MOCIEACTBHI OBITOBOM U MPOU3BOICTBEHHOU JEITETbHOCTH 2 K 4.4
JICATCIIBHOCTH HeToBeka YyelloBeKa, CBs3aHHAs C TMepepaboTKON BElIeCTB; IMOMCK M aHalu3 XUMHYECKOU JIP 1'0

UHPOpPMALlUM M3 PpaA3IMYHBIX HCTOYHMKOB (HayyHas W y4yeOHO-Hay4yHas JUTeparypa,
CpelcTBa MaccoBoi HH(popmaIu, cets HTepHeT u apyrue).

Keiicol (c yuerom Oyayuiei npodeccHoHanbHOM 1eATebHOCTH) Ha aHaiIu3 WH(POpMAIUU O
IIPOM3BOJICTBEHHOH JESTEIbHOCTH YEJIOBEKA, CBS3aHHOM C NEepepadOTKOM M MOydeHHEM
BEIIIECTB, a TAKXKE C IKOJIOTUYECKOH 0€30IacHOCTHIO.

Jammra Keiica: [lpencraBieHune pe3ynbTaTOB peElICHHUsS KeWCOB (BBICTYIJIEHUE C




MIPE3CHTAIINECH )

Pa3nen 9. UccienoBanue 1 XUMHYECKHUH aHAJIN3 00beKTOB Ouochepsnl 24
Tema 9.1. OcHOBBI Coaep:kaHue NPUKJIATHOIO MOXYJIs 2 OK 01
11ab0paTOPHON NPAKTHKH | [ akeruueckoe 3ansTie Ne 15 2 OK 04
B IPO(eCCHOHATBHBIX B 5 [IK 4.4
naGopaTopHAX BITTOJIHEHUE THIIOBBIX PAacueTOB IO TEMAaTHKE SKCIIEPUMEHTa (BBIXOJ MPOAYKTA PEaKIUH, P 10

Macca HaBeCKH, 00bEM PACTBOPUTEIIS).

OO0paboTKka JaHHBIX, aHAIM3 W OLEHKAa HX JIOCTOBEPHOCTH (BBIYMCICHHE CPEIHETO

3HAYEHUs SKCIIEPUMEHTAIIBHBIX JaHHbIX, IIOIPEIIHOCTH).

[IpencraBienue pe3ysiabTaTOB HSKCIEPHUMEHTa B PAa3Nu4HON ¢opme (Tabnuua, rpaduk,

OTYeT, JI0KJIaJl, IPE3CHTALH).
Tema 9.2. Xumnyecknii | Comep:kaHue NPUKJIATHOTO MOTYJIS 6 OK 01
aHanu3 mpod Bosb! TeopeTnueckoe 06yyeHune 4 OK 02

Knaccugukarus npod BoJsl 10 BUAY U Ha3HAYEHUIO, UCXO/S U3 €€ XUMUYECKOI0 COCTaBa. 4 I%I{( 4?1

OpranonenTuyeckre CBOICTBa (3amax, IPO3pavyHOCTb, I[BETHOCTb, MYTHOCTH) BOJIBI. P l.l

KucnorHocts u menounocts Boabl. pH cpensl u Metonsl ee ompeneneHus. KecTkocTb

BOJIBI M METOJIBI ee onpeeneHus. CyIHOCTh METO/1a TATPOBAHUSI.

Bugpl xecTkocTH BOAbI (BpeMeHHass W MOCTOsiHHast). JKecTKocTh BOJbl Kak NpUYMHA

BBINAZICHUS OCAJKOB HJIM OOpa30BaHHS COJEOTIIOKEHUH, UMEIOMIMX MECTO B OBITY W Ha

IPOM3BOJICTBE.

CocrtaB couieli, BBI3BIBAIONIMX KECTKOCTH BOJBI. XMUMHYECKHE TPOILECCH], YCTPAHSIONIHNE

KECTKOCTb BOJIbl. YPAaBHEHUS XMMHUYECKMX pPEaKUUH, WITIOCTPUPYIOIIUX MPOLECCHI,

NPOUCXOIIIAE TIPU YCTPAaHEHHH IKECTKOCTH. YCTpaHEHHE BPEMEHHOH IKECTKOCTH

OBITOBBIMH U XUMHUECKUMHU crtocobaMu. CiocoObl yCTpaHEHUs! TOCTOSTHHOM JKECTKOCTH.

JladopaTropHnoe 3ansTue Ne 6 2

HccnenoBanme XMMHYECKOTO COCTaBa Mpoo BOJIBI. 2

JlaGopatopHasi paboTa Ha BBIOOp:

1. JlTabopaTopHast pabota «O4NCTKA BOJBI OT 3arPsI3HEHUIN.

Hcnonb3oBanue MeTo0B (PUIBTPOBAHUS U aJCOpPOLMHU Il OTACNCHHs 3arpsa3HEHUN B
uccieayeMoit mpode Boasl. BeIOOp MeTona OYMCTKY B 3aBUCMMOCTH OT BHJA 3arps3HEHUSI.
CpaBHeHne 3()()eKTUBHOCTH pa3IMYHBIX METOJOB OYMCTKHM BOJIBI B Pa3HBIX YCIOBUSX (B
TabopaTopuu, B IOMAITHUX H TTOJIEBBIX YCIOBHSX ).

2. JJaboparopHas pabota «Omnpenenenue pH BoabI 1 ee KHCIOTHOCTI.

Omnpenenerane pH cpensl ¢ momompl0 YHUBEPCATBHOTO HMHIMKaTopa. lMcmomp3oBanue




TUTPOBAaHUS JJIsl ONpEeNeNieHUs KUCIOTHOocTU. OrmpeneneHue oOmiei KHUCIOTHOCTU BOJIbI,
pacuer cBOOOAHON KHCIOTHOCTH. Omnpenenenue oOmEell W CBOOOJAHOW MICIIOYHOCTH.
CocraBineHrue ypaBHEHMH peakiuii, MPOTEKAIOIUX MpPHU OMNPEAeIEHUU KUCIOTHOCTH/
HIEJIOYHOCTH MPOO BOJABI. Y CTAaHOBJICHHWE CIIOCOOOB MCIOJB30BAHUS MUCCIICOBAHHBIX MPOO
BOJIbI B )KU3HEIEATEIHLHOCTH Y€JI0BEKa, Ha OCHOBE MOJyYEHHBIX JaHHBIX O COCTABE.

3. JTabopatopHas pabora «OmnpeneneHue 5KeCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPAHCHUS.
CnocoObl ycTpaHEeHHS BCEX BHUIOB MECTKOCTH B 3aBHUCHUMOCTH OT COCTaBa coJiei
JKECTKOCTU. PellleHne HKCHEpUMEHTAIIBHOW 3aJa4yd  Ha BbIABICHUE BpPEMEHHOM U
MOCTOSTHHOM KeCTKOCTU BO/bI. OlieHKa BEPOSITHOCTH YCTPaHEHUs BCEX BUJIOB )KECTKOCTHU B
JIOMAITHUX YCIOBUSX.

Tema 9.3. Xumuueckuit
KOHTPOJIb KauecTBa
NPOJIYKTOB MTUTAHUS

CopnepixaHnue NPUKJIATHOTO0 MOIYJIA

Teopernueckoe o0yueHue

KauecTBeHHBI XMMUYECKHI COCTaB IIPOAYKTOB MUTaHUs. Bemecrsa,
GbanbcupuImpyrone NPOAYKTh MUTAHUS, U BEIIECTBA, 3arPA3HSIIOIINE TPOTYKThI
nutanus. OnpeaeneHue 3arpsa3HA0IIUX XUMUYECKUX BEIECTB B POLYKTaX MUTAHUS,
OIPEEIICHUE BEIIECTB, HE 3asBJICHHBIX B COCTABE MPOAYKTOB IIUTAHHUS.

IIpakTHyeckoe 3ansaTHe Ne 16

OpFaHI/I‘-IGCKI/Ie 1 HCOPraHMYCCKHUE BCUICCTBA, BXOAAIIUC B COCTAB ITPOAYKTOB ITMTAHUS.
OHpeHCHCHI/IC coCTaBa 6J'IIOI[ Ha COACPIKAHUC MAKPO U MUKPOIJIECMCHTOB. I/I3yquI/Ie
MPEATIOXKCHHBIX NPCIOJAABATCIIEM 6.]'[10]1 Ha IpeAMET XUMHUYICCKOI'0 COCTaBa, OIMpECACIICHUE
I[OJ'ICfI oT CYTO‘IHOI>’1 HOPMBI MaKpO U MUKPOIJIEMCHTOB B YKa3aHHOM 6J'IIOI[C.

Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX 3a/4a4 11O KYHI/IHapHOﬁ TEMATUKC Pa3JINIHBIX
THIIOB.

JladoparopHnoe 3ansiTue Ne 7

HccnenoBanne XMMUYECKOTO COCTaBa MPOAYKTOB MTUTAHHUS.

JlaGopatopHasi paboTa Ha BBIOOp:

1. JTaGopartopHas pabora «OOHapye€HUE HUTPATOB B MPOJIYKTaX MUTAHUS.
HccnenoBanue MaTepHaioB MOJyKOJIMYECTBEHHBIM METOI0M ONPEETICHHSI HUTPATOB C
UCTIOIb30BaHUEM TU(PEHUIaMUHA (KOPHETUIOABI OBOIIEH, JIUCThS M KOYEPBIKKA KaITyCTHI,
107161 PPYKTOB). AHAIIN3 YPOBHS 3arpsi3HEHUS] HUTPAaTaMH 110 HHTEHCUBHOCTH
OKpAaIIMBaHUS TPOITYKTOB PEaKINH.

2. JJaboparopHas pabota «lccinenqoBanue NpoyKTOB MUTAHUS Ha HAJTMYKE YTTIEBOJIOBY.
HccnenoBanme MOJIOYHBIX MTPOAYKTOB HA HAJMUUE Kpaxmana. MccnenoBaHue mpoayKToB
Ha HaJIMYHUE TIIIOKO3bI.

OK 01
OK 02
OK 04
OK 07
IIK 4.4
JIP 10




Tema 9.4. Xumuueckuii
aHau3 Ipod MOYBHI

CopeprxaHue NPUKJIATHOTO0 MOAYJIA

TeopeaneCRoe oﬁyqe}me

Knaccudukanuys nmous 1o BUy U Ha3HAYEHUIO, HCXOJIS U3 XUMHUYECKOTO COCTaBa.

W nentudukarys mpoObl MOYBHI 110 €€ XUMUYECKOMY COCTaBY, OTMCAHNE BO3MOKHOCTEH e
MIPUMCHCHHUS.

TpeboBaHusI K KaUueCTBY MOYBBI pa3IMYHOr0 Ha3HaueHHs. OnrcaHne 0COOCHHOCTEH
WCIIOJIb30BaHUs TIOYB B 3aBHCHUMOCTH OT THIIOB, CIIOCOOBI YITYYIIICHUsI KAYeCTBA MMOYB B
3aBUCUMOCTH OT Ha3HAYCHHUSI.

O0J1acTi UCTOIB30BAHKS OPraHUIECKUX YIOOPEHUI B 3aBUCUMOCTH OT Ka4eCTBEHHOTO
cocraBa. OnMcaHne OPraHMYECKUX yJ0OPEHUI U X TPUMEHEHNE B 3aBUCHMOCTH OT
COCTaBa MOYBHI M €€ PA3HOBHUIHOCTH.

IpakTnyeckoe 3ansiTue Ne 17

Ob6nactu Ha3HaueHUs (IPUMEHEHHUs) TOYBbI, HCXO/s U3 KAYECTBEHHOIO U
KOJIMYECTBEHHOT'0 COCTaBa. AHaIM3 HOPMATUBHOW JJOKYMEHTAIMH.

Ponp HEOpraHMyecKMX BEILECTB B KAYECTBE MUHEPAIbHBIX YAOOPEHUM, yTydIIuTeaeH
IIOYBBI.

CoctaB MUHEpaJIbHBIX YA0OPEHUH U UX IPUMEHEHHUE B 3aBUCHMOCTH OT COCTaBa IIOYBBI U
ee pa3HOBHIHOCTH. B3anMOCBsI3b cocTaBa yioOpeHUN M UX BIUSHHUS HA BETETATHBHBIC
CBOICTBA U IJIOJOHOIICHNUE PACTEHUM.

JladoparopHoe 3ansiTue Ne 8

HccnenoBanre XUMHUYECKOTO COCTaBa MPOO MOYBHI.

JlaGopatopHasi paboTa Ha BEIOOD:

1. JlaGoparopnas pabota «OOHapy>KeHHE HEOPTAHUUECKHUX MTPUMEce B TPoOax».
[TpuroroBnenre mpoObl  MOYBBI  JJS  HCCIEJOBAHUS  KHCIOTHOCTH/ILEIOYHOCTH,
HEOpraHMYecKux 3arpsizHeHuil. OOHapyXeHHE XJIOpUI- U CyIb(aT-MOHOB B MPOOE MOYBHI.
CocraBneHnue ypaBHeHUH peakuuii oOHapyxeHus. CpaBHEHHE MOJTYYEHHBIX MOKa3aTenei ¢
HOPMAaTUBHBIMH (CIIPAaBOYHBIMU ) 3HAUEHUSIMHU.

2. JIaboparopHas pabota «Onpenenenue pH BOJHON BBITSKKHU MOYBBI, €€ KUCIOTHOCTU U
HIEJIOYHOCTH.

HccnenoBanne BOJHBIX BBITSDKEK 00pa3I0B TOTOBBIX MOYBEHHBIX cMece (111 pa3HbIX
TUMOB pacTeHuil). Onpenenenne pH nMouBsl ¢ UCTIOIB30BaHUEM UHIUKATOPOB. OlleHKa
TUIIOB NIOYB B NPEJICTaBIEHHBIX 00pa3iax (CUIbHOKHUCIIAs, KUCIas, ciaboKucasi,
HeUTpabHas, MET0YHAs).

OK 01
OK 02
OK 04
OK 07
IIK 4.4
JIP 10

Tema 9.5.

Copeprxanue NpUKJIaTHOT0 MOAYJIA

OK 01




HccnenoBanue o0bekTOB | Teopernyeckoe o0yueHune 2 OK 02
Guocdepst Y4eOHO-UCCIeI0BATEIbCKUI TIPOCKT B 00JIACTH HCCICIOBAHUSA OOBEKTOB OHOCHEPHI. 2 OK 04
O0630p TeM yueOHO-HCCIIEOBATEIBCKAX IMPOEKTOB. AJITOPUTM BBIIIOJHEHHUS TPOEKTA. OK 07
Omnpenenenne mnpoOieMbl HCclenOBaHUS. MeTonbl TOWCKA, aHamM3a U 00pabOTKH JIP 11
UH(OPMAILIMU O TPOCKTE B PA3ITUYHBIX HCTOUHUKAX.
IIpakTyeckoe 3ansaTue Ne 18 2
OO0ocHOBaHNE aKTYaJIbHOCTH BBIOpaHHOI TeMbl. BBIsSBICHHE TMPOOIEMBI HCCIICTOBAHUS. 2
Bri6op 00bekTOB 1 MeTONOB uccienoBanus. IloctaHoBka meneil M 3amad MCCIeIOBaHUS.
Omnpenenenne mnpoxaykra ucciaenoBaHus. OnpeneneHHe 3TAallOB M COCTAaBICHHE IUIAHA
UCCIICIOBaHMUA.
3ammra npoexra: [IpencraBieHne pe3yibTaTOB BbIIOJIHEHHS yUeOHO-UCCIEI0BATEIbCKUX
IPOEKTOB (BBICTYIIJICHUE C IPE3CHTAIINEH ).
Koncyabranus 2
IIpoMeskyToUHasi aTTeCTALUS MO AUCHUIINHE (IK3aAMeEH) 8
Bcero 152




3. YCJOBUS PEAJIM3AIIAU TPOTPAMMBI YYEBHOU JUCIHTATLIAHBI

3.1. Juas peaqu3aunMud NPOrpaMMbl Y4eOHOH IMCHUIJIMHBI TPeTYCMOTPEHbI CJeaylolue
crenuaJbHble MOMeEIeHNsI:

KaOuner xumuu

JUISL TACLUIUIMHAPHOM, MEKIUCUUIUIMHAPHOW U MOJYJIbHOM MOJATOTOBKH, IPAKTUYECKUX 3aHATUN U
y4eOHOU MPAKTUKH

Koau4yecTBo mocagoynbIx MecT- 16

Kabuner ocHamien y4yeOHON MebOenpio, paboynMM MeECTOM MpenojaBaTelis, JOCKOW KIIACCHOM,
MHCTPYKTHBHO-HOPMATHBHOHM, y4eOHO-IPOrpaMMHOM, Yy4eOHO-METOIUYECKOH JTOKyMEHTalueH,
TEXHUYECKUMH CpeICTBaMU OOYyYeHHUS: MYJIbTHUMEIUNHHAs yCTaHOBKA, HOYTOYK C JIMIICH3MOHHBIM
MPOrpaMMHBIM oOecrieueHreM, ImKad IS XPaHCHHUS JIEKAPCTBEHHBIX CPEICTB, PEaKTHBOB,
XUMHYECKON TOCYbl, HAIJISIIHBIX MOCOOMH, 000pyAoBaHUs; MIKA] BBITSKHOW; CTON KadeabHBbIi
JUIST HarpeBaTelIbHBIX TPUOOPOB; Cei(; pPAaKOBHUHBI; JUCTUIUIATOP; BEChl AHATUTHYECKHE C
pazHoBecoM; Becbsl BCM ¢ pa3HOBecOM; TEpMOMETpP PTYTHBIM CTEKJISHHBIA J1a00paTOpPHBIL;
apeomMetp (HabOp); COUPTOMETP CTEKJISIHHBIN, OaHs BosHAs J1abopaTropHas, XUMUYECKas Mocy/a,
PEaKTUBBI, IUTUTKA dJIEKTPHUUECKast, MUKPOCKOIT OMOJIOTUYECKHH, KAIbKYISITOPBI.

Bbubaunoreka, ynTAJBLHBII 32J1 ¢ BLIX00M B ceTb UHTepHeT

YUTANBHBIN 341 KOJIJIEJXKa OCHAILEH CIEUATM3UPOBAHHON MeOesblo, TEXHUUECKUMU CPEACTBAMHU
oOyuenust: kommetotep, KK teneBuzop.

KoanuecTBo mocagounpix mecr - 20

3.2. YueOHO-MeTOoAUYeCKOe U MH(OpMALHOHHOE o0eclieyeHre y4eOHOH TUCIUTIUHBI

3.2.1. PexkomeHayeMasi JuTeparypa
OcHoBHas1 JIMTEpPaTypa

ABTOPBI, 3arnaBue Hs3nareabcTBO, Kou-Bo
COCTABHTEJIH roj IK3.

1 | T'abpuensn, O. C. | I'abpuensn, O. C. Xumus: 10-i Mockaa : https://e.lan
KJacc: 0a30BbIi YPOBECHbD: [Mpoceemienue, book.com/b
yuebnuk / O. C. I'abpuensn, 1. I'. | 2025— 128 c. 00k/473033
Octpoymos, C. A. CnagkoB. — /-

e u31., CTep.

2 | I'abpuensn, O. C. | I'adpuensn, O. C. Xumus: 11-i Mockga : https://e.lan
KJacc: 6a30BbIi YpOBEHb: [TpocBemenue, book.com/b
yuebnuk / O. C. I'abpuensn, U. I'. | 2025— 127 c. 00k/497801
Octpoymos, C. A. CnagkoB. — 7-
€ U311., CTep.

3 | Pagenkuii, A. M. | Xumusi: 6a30BbIi ypOBEHB: Mocksa: https://e.lan
TPEHHPOBOUHbBIC U TpoBepouHbie | [IpocBerenue, book.com/b
paboThl: yueOHOe mocodue / A. 2025. — 79 c. 00k/473054
M. Panenkwmii. — 2-e U3, cTep.

JIonoJTHUTEIbHAS JIUTEpPaTypa
1 |T.E. Pymsutuc, | Pymsutuc, I'. E. Xumus: 6a30Bbiii | Mocksa: https://e.lan
®.I'. GenpiMaH | ypOBEHb: YUEOHHK st | [Ipocsemienue, book.com/b
obpasoBatenbHbIX opranusanmii, | 2025, - 336¢. 00k/473036
peanu3yrnmx 00pa3oBaTeIbHbBIC
pOrpamMMBbl CpenHero
npogecCuoHaIbLHOTO
obpazoBanust / Pymutuc T.
E.,®enpaman @. I'. 2-e u3g., crep.
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MeToanuyeckne pa3padoTKu

Ycombiesa E.I'. u | Meronuueckue peKOMEHIAUH Cypryr: https://elib.s
1p. JUIS CTYJIEHTOB 110 BBITIOJIHEHUIO | CypryTcKuit urgu.ru/loca
BHCAYUTOPHOH rocynapcTBeHHslii | 1/umr/1023

CaMOCTOSATEIIbHON PabOTHI:
METOIMYECKOE ITOCOOME It
CTyneHTOB / bromkeTHoe
YUpEXKIACHUE BBICILIETO
oOpazoBanus XaHThI-
MaHCHICKOI0 aBTOHOMHOT'O
okpyra - FOrpsl "Cypryrckuii
roCy/1lapCTBEHHbIN YHUBEPCUTET",
MemuuuHCcKui KOJIe K.

yHuBepcuteT, 2020

3.2.2. Ilepeyenn pecypcoB HHGOPMAIMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTn «HTEepHET»

1. https://postnauka.ru/themes/chemistry — siekuun o xumuu Ha caiite [locTHayka.

2. | http://gotourl.ru/4780 (http://elementy.ru/)
Hayuno-nonynsipHbiit poekT «IeMeHThI O0IbIIoN HayKn» ((pu3uka, XUMHs, MaTeMaTHKa,
aCTPOHOMHSA, HAayKH O >KW3HH, Hayku o 3emsie). HoBocT Hayku, KHHIU, Hay4HO-
MOMYJISIPHBIE CTAThH, JIGKIIUU, SHIIMKJIONEINH.

3. | http://gotourl.ru/4785 (http://www.hij.ru/)
CaliT HayYHO-TIOMYJSIPHOTO JKypHasa «Xumus 1 ku3Hby. XKypHan uzgaéres ¢ 1965 r.

4. | http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTtkpbiTasi 2JIEKTpOHHAsE OubOiMoTeKa xumuyeckoro moptana «Chemnet», comepx uT
yaeOHbIe 1 NHPOPMAITMOHHBIC MATEPHAIIBI JIJIS IIKOJIHLHIUKOB M YIUTEIICH.

5. | http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnpaBouynass uHdopmanus O XMMHUYECKHMX DJJIEMEHTaX M HX CBOWCTBax (Ha
AQHTJIMHCKOM SI3BIKE).

6. | http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuid  caliT ~ oHIaliH-0Opa30BaHUS, COACPKHUT  MHOTO  MHTEPECHBIX
00pa30BaTeNbHBIX KYPCOB M BUACOJIEKITNH JJIsl IIKOJIHHUKOB, CTY/ICHTOB U YUUTENCH.

3.2.3 Ilepeyenb NPOrpaMMHOro obecnevyeHus
1. | MicrosoftWindows
2. | Ilaker npuknaaneix nporpamm MicrosoftOffice
3.2.4 TlepeyeHb HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM
1. | CopaBouHo-nipaBoBas cucremMa KoHCynbTaHT miioc
2. | MadopmanmonHo-mpaBoBoii mopran ['apanT.py
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4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOU JUCHUIJIAHBI

KoHTpousib 1 OIIEHKA pe3ysIbTaTOB OOYYEHHUS OCYILIECTBIISETCS IPENOJaBaTelIeM B IpoLEecce
IIPOBE/ICHUS MIPAKTUYECKUX 3aHATUHN U 1a00paTOpHbIX padoT, TECTUPOBAHUS, a TAK)XKE BBIIIOJHEHUS
00y4aromuMHUCs WHAMBUIYAIbHBIX 33JaHUl, MPOEKTOB, HccieqoBaHUi. PesynbraTel 00ydeHUs
OIIPENIeIIAI0T, YTO OOydarouMecs NOJKHbBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATh IO 3aBEPLICHUU

HU3YyUCHUS NJUCHUIIIINHBI.

Ne Mou);n;e/MI;awen Pe3yabTar 00y4yeHus OueHo4YHbIe MEepONPUSITHS OK

| [OcHOBHOI MOTYJIb

1 [(Pa3nen 1. dopmMyJMpPOBaTH
OcHoBBI 0a30Bble NOHATHA U
CTpoeHust 3aKOHBI XUMHH
BellecTBa

1.1 |Crpoenune atomoB |CocraBisath xumudeckue |1. Tect «CtpoeHue aToMOB OK 01
XUMHUYECKHUX (OpMyJIBI COEIMHEHUI B |XUMHYECKUX JIIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUH CO MPUPOIa XUMHUUECKOHN CBSI3N».
npupoa CTENEHbIO OKHCIIEHUS 2. 3ajaum Ha COCTaBIIEHUE
XUMHUYECKON XUMHYECKHX 3JIEMEHTOB, |XUMHUYECKHX (HOpMYyIl
CBS3U HCXOJS U3 BAJICHTHOCTH U |IBYXaTOMHBIX COEIMHEHUN

ANEKTPOOTPHUIATENFHOCTU |(OKCHAOB, CYIb(GUIO0B, THIPHIOB
U T.IL.).

1.2 |Ilepmognueckuii | XapakTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE OK 01
3aKOH U Ta0JuIa |XUMHYECKHE HJIEMEHTHI B |TEOPETUUECKHE 3a/1aHUs Ha OK 02
.. MenneneeBa |COOTBETCTBUU C UX XapaKTEepU3aLHI0 XUMUYECKUX

I0JIO)KEHUEM B areMeHToB: «Mertamndeckue /
MEePUOJNYECKON CUCTEME |HEMETaJlJINYeCKHe CBOICTBA,
XUMHYECKHX DJIEMEHTOB  |3JIEKTPOOTPHULATEIBLHOCTD U
J.1. Menneneesa CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX DJIEMEHTOB B
COOTBETCTBUE C UX DJIEKTPOHHBIM
CTPOEHHUEM U IOJIO)KECHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKUX d1eMeHTOB J[. 1.
MenneneeBay.
2 |Pazpen 2. CocraBasite ypaBHenusi |KourposibHasi paéora
Xumuyeckue H CXEMbI XUMHYCCKHX «CTpoeHue BelecTsa u
peaxkuuu peakuui XHMHYECKHE PeaKIIuN»




Monyas / Pazgen

Ne / Tema PesyabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK

2.1 |[Tumst CocTaBisiTh peakiuu 1. 3amauu Ha cocTaBIECHUE OK 01
XUMHUYECKUX COEIMHEHHUS, PA3JI0KEHUSA, |YPABHEHUN pEaKLIUil:
peaxui oOMeHa, 3aMelIeHuUs, — COEMHEHMSI, 3aMellleHus,

OKHUCJIUTEIBHO- pasnoxeHusi, o0OMeHa U peakuui

BOCCTaHOBUTEJIbHbBIE C y4acTHeM KOMIUIEKCHBIX

peakuuu U peakluu coelMHEeHU! (Ha mpuMepe

KOMIUIEKCOOOpa3oBaHus  |THAPOKCOKOMILJIEKCOB aJTFOMUHUS

(1Ha mpumepe U 1IUHKA);

TUIPOKCOKOMITIIEKCOB — OKHUCJIUTEIBHO-

QIIOMUHUS U LIMHKA) C BOCCTAHOBUTEJIbHBIX PEAKILUH C

y4acTHEM HEOPraHUYECKUX |UCIOJIb30BaHUEM METOa

BEIIICCTB AJIEKTPOHHOTO OaJlaHCca;
— C y4acTheM KOMIUIEKCHBIX
coelMHEeHu! (Ha mpuMepe
THJIPOKCOKOMITJIEKCOB IIMHKA U
AJIFOMHUHUS).
2. 3ajauu Ha pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTHK
MPOJYKTA PEaKIUU COCAMHECHHUS,
MacCOBO MM 00BEMHOM JIOITH
BBIXO/Ia MPOJyKTa peakiuu
COEJIMHEHUS OT TEOPETHUUECKU
BO3MOXXHOT'0; 00BEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK
MCXOJHBIX BEILECTB U MPOITYKTOB
peaxiuu; Macchol (00beM,
KOJIMYECTBO BEILIECTBA) MPOIYKTA
peaxkuu, eCiiu OJHO U3 BELECTB
JITaHO B BUJIE pacTBOpa €
OIIPEIEIEHHON MacCOBOU J10J1eN
PacTBOPEHHOI'O BELIECTBA.

2.2 |Onextponutnyeck |CoCTaBlIATh YpaBHEHUS 1. 3ananus Ha cocTaBlIeHHE OK 01
ast AMCCOIMAIINS U |XUMHUYECKUX PEaKINH MOJICKYJIIPHBIX U HOHHBIX
WOHHBIA OOMEH  [MOHHOTI'O OOMEHa C peaKuuil C y4acTUEM OKCHJIOB,

y4aCTUEM HEOPTraHUYECKHUX |KMCIOT, OCHOBAaHUM U COJIEH,
BELIECTB MOHHBIX peaklUui TUAPOIN3a
COJIeH, yCTaHOBJIEHUE U3MEHEHUS
KHCIIOTHOCTH CPEJIBI.
2. JJaboparopnas pabota
«Peakuuu rugponauzar.

3 |Pa3gen 3. HccnenoBarsb crpoenue u |KonrpoabHas pabora
Crpoenne n CBOliCTBa «CBOMCTBA HEOPraHUYECKHUX
CBOIICTBA HEOPraHN4eCKHUX BeLeCTB»

HEOPraHU4YeCKUX |BellecTB

BelIeCTB




Monyas / Pazgen
/ Tema

PesyabTaT 00yuenuns

OueHoYHBIC MepONIPUATHS

OK

3.1

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars

HCOPraHNYCCKUC BCUICCTBA

B COOTBETCTBHUH C UX
CTPOCHHEM

1. Tect «Homenkinarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXO/I U3 UX
XUMHYECKON (OPMYITBI UITN
COCTaBJICHUE XUMUYECKOM
(bOpMyITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEKTYHAPOIHOI
WJIY TPUBUAJIBHOU
HOMEHKJIAType».

2. 3ajgaun Ha pacyeT MacCOBOMU
J10JTA (MacChl) XUMHYECKOTO
3JIEMEHTA (COeIUHEHNS) B
MOJIEKYJe (CMECH).

3. [IpakTrueckue 3agaHus 1Mo
KJIacCU(pUKaLUU, HOMEHKJIAType
U XUMHYECKUM (OopMyJiaM
HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. IIpakTudeckue 3a1aHus Ha
ONpEAEIEHNE XUMHYECKON
aKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BUIa XUMHYECKOH
CBSI3M U TUIA KPUCTAJUIMYECKOM
PEIIETKH.

OK 01
IIK 4.4

3.2

dusnko-
XUMHUYCCKUEC
CBOlCTBa
H€0pFaHI/I‘-I€CKI/IX
BEIIIECTB

YcraHaBiauBaTh
3aBUCUMOCTh (PU3HUKO-
XHUMUYECKHUX CBOWMCTB
HEOPraHUYECKHUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAK)Ke TUTIA
KPUCTAJTMYECKOM
perieTku

1. Tect «OcobenHocTu
XUMHUUYECKHX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBAaHUH,
aM(pOTEepHBIX THIPOKCUIOB U
coJIeh».

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIUN
C YYaCTHEM IPOCTHIX U CII0KHBIX
HEOPraHUYECKUX BEILECTB:
OKCHUJIOB METAJIJIOB, HEMETAIJIOB
U aM(OTEpHBIX 2JIEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHMU U aM(OTEPHBIX
THJIPOKCHUJIOB, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOICTBa U CITOCOOBI OTYyYEHUSI.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/1aHUs Ha
CBOIICTBA U MOJIyYE€HUE
HEOpPraHMYECKUX BEIECTB.

4. JTaboparopHas paboTa
«CBOMCTBa METAJLIOB U
HEMETAIIJIOBY.

OK 01
OK 02




Monyas / Pazgen

Ne / Tema PesyabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK
3.3 |[IpousBoacTBO O6ocHOBBIBaTh 3HaUeHUE U |[[paKTHKO-OpHEHTHPOBAHHBIC OK 01
HEOpPraHUYECKUX |[IPUMEHEHUE 3aJIaHUs 110 COCTABIICHUIO OK 02
BEILIECTB. HEOPraHWYECKUX BEIIECTB |XMMHUYECKUX PEAKIUM ¢ [1IK 4.4
3HaveHue u B OBITOBOI U y4acTHEM HEOPraHUYECKUX
IIPUMEHEHUE B MIPOU3BOJCTBEHHOMN BEILECTB, UCIIOJIb3YEMBIX JUISl UX
OBITY U Ha JESATEIILHOCTH YEJIOBEKA WX |UACHTH(DHUKAIIIH 1
IIPOU3BOJICTBE (U3UKO-XMMUYECKUMHU MIPOMBIIIJICHHBIX CIIOCOOOB
CBOMCTBaMH [OJTy4YEHHUS.
4 |Pa3nen 4. HccaenoBars crpoerue u | KonrposasHas padora
Crpoenne n cBoiicTBa oprannveckux |«CTpoeHue H CBOlicTBa
CBONCTBA BeLeCTB OpraHnYecKuX BellecTB)
OpPraHMYecKux
BeIIeCTB
4.1 |Knaccudukanus, |Kmaccudpunmponarsb 1. 3ananus Ha cocTaBlIEHUE OK 01
CTPOEHHUE U OpraHWYECKHE BEILIECTBA B |HA3BAHUM OPTraHUYECKHUX
HOMEHKJIATypa COOTBETCTBUHU C UX COEMHEHUH IO TPUBUAIIBHOM
OpraHUYECKUX CTPOECHHEM WJIU MEXIYHapOIHOU
BELIECTB CHCTEMATUYECKOMN
HOMEHKJIATYypE.
2. 3agaHusi Ha COCTABJICHUE
MOJTHBIX M COKPAILIEHHBIX
CTPYKTYPHBIX (hopMyI
OpraHUYECKHUX BEIECTB
OT/IENIbHBIX KJIaCCOB.
3. 3ajauM Ha omnpezeneHue
npocreiniei Gopmybl
OpraHNYeCKON MOJIEKYJIBI,
MCXO/ISl U3 DJIEMEHTHOI'O COCTaBa
(B %).
4.2 |CpoiicTBa YcranasnuBaTh 1. 3aganus Ha cocTaBIeHUE OK 01
OpraHUYECKUX 3aBUCUMOCTh (PU3HUKO- ypaBHEHUH XxuMHueckux peakuuii| OK 02
COETMHEHU I XUMHUYECKUX CBOMCTB C y4acTHUEM OPraHUYECKHUX [IK 4.4

OpraHn4Y€CKUX BCUICCTB OT
CTPOCHUSA MOJICKYJI

BEIIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOCHHSI.

2. 3ajaHus Ha COCTaBJICHHE
YpaBHEHUN XUMUYECKUX
peaKuyii, WITIOCTPUPYOIIHAX
XMMHUYECKHE CBOMCTBA C yUETOM
MEXaHU3MOB MPOTEKAHUS
JTAHHBIX peaKlHi 1
TE€HETUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacuerHsble 3a1aun no
YpPaBHEHUSIM PEAKIIUM C
Y4aCTHEM OPTaHUYECKUX
BEIIECTB.

4. JTaboparopHas paboTa




Monyas / Pazgen

Ne / Tema PesyabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK
«Ilony4yenue sTuieHa u
W3YyYECHHUE Er0 CBOMCTBY.

4.3 |Opranuueckue O6ocHOBBIBaTH 3HaUeHUE U |[[paKTHKO-OpUEHTHPOBAHHBIC OK 01
BEILIECTBA B MIPUMEHEHHE 3a/1aHUsl 10 COCTABJICHUIO OK 02
JKU3HEACITEIBHOC |OPraHUYECKHUX BEIIECTB B |XMMHUYECKUX PEAKIUM C IIK 4.4
THU 4€JIOBEKA. OBITOBOM 1 y4acTHUEM OPTaHUYECKUX
[Tpon3BOACTBO U |IIPOU3BOJICTBEHHOU BELIECTB, UCIIOJIb3YEMBIX I UX
IIPUMEHEHNE NeSITeIbHOCTH YEJIOBEKA UX |MACHTHU(PUKALUU B ObITY U
OpraHUYECKUX (U3NKO-XUMHYECKUMHU IPOMBIIIJIEHHOCTH.

BELIECCTB B CBOMCTBaMH
IPOMBIIIJIEHHOCTH

5 |Pa3zpea S. Hccaenosarb KonTpoJsbnas padora
Kunerudeckue u [paBHOBecHe U CKOPOcTh |«CKOpPOCTh XMMHU4YECKOM
TepMOAMHAMMYEC | XUMHYECKUX pPeaKuuii peakuuu U XUMHYecKoe
KHe paBHOBecHE»
3aKOHOMEPHOCTH
NPOTeKAHUS
XHMHYECKHX
peakuuii

5.1 |Kunernueckue UccnenoBath BausiHue 1. JTabopaTopHnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHILICHTpAIuU BBIOOD: OK 02
IIPOTEKAHUS pearupyomux BemecTB U |— «OmnpeneneHye 3aBUCUMOCTH
XUMHYECKHUX TEMIEPaTypbl HA CKOPOCTh |CKOPOCTH PEAKIIUU OT
peakuui XUMHYECKHUX PEAKINH KOHIEHTPALUU PEarupyroIIx

BELIECTBY;

— «OrnpeeneHne 3aBUCUMOCTH
CKOPOCTH pEaKlUy OT
TEMIIEPATYPBI».

2. [IpakTUKO-OpHEHTUPOBAHHbIE
TEOPETUYECKHE 3a/laHus Ha
aHayn3 (paKTOpOB, BIUSIOLIMX Ha
MU3MEHEHHE CKOPOCTH
XAMHUYECKOW PEaKIUH.

5.2 |Tepmoaunamuyec |MccnenoBars BIUsHUE 1. 3anaun Ha pacuetsl TemioBbix | OK 01
Kue W3MEHEHHUs KOHIeHTpauuu |3¢dexToB xummuueckux peakuuii | OK 02
3aKOHOMEPHOCTH |BEILLECTB, PEAKLIUU CPEJIbl 1|1 ONPEIEIICHUE TUIIA PEAKIIUN
MPOTEKAHUS TEeMIEpaTypbl HA (o TertoBoMy 3P PEKTy: 3K30- U
XUMHYECKHUX CMEILEHNE XUMUUYECKOTO  [IHIOTEPMUYECKHE).
peakuuil. paBHOBECHS 2. IIpakTMKO-OpUEHTUPOBAHHBIE
PaBHOBecue 3aJlaHUs Ha IPUMEHEHHE
XUMHUYECKIX npunnuna Jle larense aiist
peaxkuui HaXOX/ICHUS HAIlPaBJICHUS

CMCUICHUS PAaBHOBCCHUA
XUMHUYECKOH PCaKIMU U aHAJIN3




Monyas / Pazgen

Ne / Tema PesyabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK
(bakTOpOB, BIUAIOLINX HA
CMEIIIEHNE XUMHUECKOT O
paBHOBECHS.
3. JlabopatopHas paborta
«M3ydenue BIUSHUS pa3InIHbIX
(aKTOpPOB HA CMEIIEHUE
XMMUYECKOT'O PAaBHOBECHUS».
6 |Pa3gex 6. HccnenoBarb KonTpoabHasi padoTa no teme
JducnepcHbie AUCIIEPCHbIE CHCTEMBbI «/lucnepcHble cucTeMbD)
CUCTEMBI

6.1 |[ducnepcHbie Paznuuath uCTUHHBIE 1. 3amaun Ha MPUTrOTOBJICHUE OK 01
CUCTEMBI U PacTBOpBL, KOJUIOUIHBIE  |pacTBOPOB. OK 02
(bhakTophl X pacTBOpHI U 2. IIpaktuko-opuentupoBanubie | [1K 4.4
YCTOMYMBOCTHU rpydoaucnepcHbie pacueTHbIE 3aJlaHus Ha

CHCTEMbI Ha OCHOBE JIUCTIEPCHBIE CUCTEMBI,

XUMHAYECKOTO UCTIOJIb3yeMbIe B OBITOBOW U

HKCIEpUMEHTA IIPOU3BO/ICTBEHHOM
JIeSITEJIbHOCTH YEeJIOBEKA.

6.2 |MccnenoBanue HccnenoBath Gu3nko- Jlaboparopuas padoTta (Ha OK 01
CBOWCTB XMUMHUYECKHE CBOWCTBA BbIOOD):

JIMCTIEPCHBIX pa3IUYHBIX BUIOB — IlpuroroBieHue pacTBOpOB;
cucTeM JMCTIEPCHBIX CHCTEM — HccnenoBanue 1ucnepcHbIX
CHUCTEM.
7 |Pa3men 7. HccaenoBaTh cBOIiCTBA
KayecTBeHHbIe |OpraHM4YecKHX U
peakuuu HEOPraHM4YecKuXx
00HaApY:KeHUs BeIleCTB ¢
OPraHHYeCKMX U |MCIO0JIb30BAHHEM
HEOPraHUYeCKHX |KayeCTBEHHBIX peakuuii
BeLIECTB

7.1 |O6HapyxeHue Hccnenosath 1. JJaboparopHas pabota (Ha OK 01
HEOPraHWYECKUX |KaYECTBEHHBIE PEAKIIUN BBIOOD): 1K 4.4
KaTHOHOB U HEOPraHMYECKUX BEUIECTB |— AHATUTHUECKUE PEaKINU
AHHOHOB kaTuoHOB [-VI rpym;

— AHanuTHYeCKHE peakluu
aHHOHOB.

2. IlpakTuyeckue 3aaHus Ha
COCTaBJICHUE YPAaBHEHMI
peakuuii 0OHapy>KEeHHsI KATHOHOB
I-VI rpynmn u aHHOHOB, B T.4Y. B
MOJIEKYJIAPHON U HOHHOU
dbopmax.

7.2 |Ob6HapyxeHue Hccnenosath 1. JJaboparopHas pabota (Ha OK 01
OpraHNYECKHUX Ka4yeCTBEHHBIEC PEAKIINHU BBIOOD): I[IK 4.4
BELIECTB OpraHUYeCcKuX — KauecTBeHHbIE peakuuy Ha
OTIEIbHBIX COEIMHEHUI OTAENBHBIX  |OTJENbHbBIE KIacChl
KJIACCOB C KJIACCOB OpPraHWYECKUX BEIECTB;




Monyas / Pazgen

Ne / Tema Pe3yabTaT 00yueHus OueHovHbIe MepONPUATHSA OK
HCIOJIb30BaHUEM — KauecTBeHHbIl aHaIn3
Ka4eCTBCHHBIX OpraHUYeCKUX COCAUHEHUH 10
peaKIuii (YHKIIMOHATIBHBIM TPYIIIaM.

2. IlpakTdeckue 3a1anus Ha
COCTaBJICHHE KaUeCTBEHHBIX
peaxkuuii 0OHapyKEHUS
OpraHUYECKHUX COCIMHCHHI.
1] IMpuxiaagHoit MoayJIb
8 |Pa3mea 8. OuenuBaTh nocJjaeacTBus (3ammra Keiica (¢ yuerom
Xumus B ObITY U |OBITOBOI U Oyayuueil npodeccuoHaAIbLHOM
NMPOU3BOJACTBEHH |MIPOM3BOJACTBEHHOM JNesATeJIbHOCTH)
OM 1eATEeJIbHOCTH |1eATEJIbHOCTH Y€JI0BEKA
YyeJ0oBeKa ¢ mo3uIuM
3KO0JOTrH4YeCcKOM
0e3o0macHOCTH

8.1 |Xumus B ObiTy 1 |OnienuBath nocnenctsust  |Keiic (¢ yuerom Oynymieit OK 01
MIPOU3BOJICTBEHHO |[OBITOBOM 1 npoQeCCHOHAIBHON OK 02
W eATEeIbHOCTH  |MPOU3BOJICTBEHHOMN JIeATETLHOCTH ) OK 04
JeIoBeKa JIEITEILHOCTH YeI0BeKa ¢  |B03MOKHBIE TEMBI KSHCOB: OK 07

no3unui dxonoruueckoir | 1. IloTemienue kiiumara u [IK 4.4
0e30macHOCTH BBICBOOOK/ICHHE T'a30BBIX

THAPATOB CO JIHA OKEaHa.

2. Byayuue marepuaisl Uit

aBHa-, MAIIMHO- U

prUOOPOCTPOCHHUSI.

3. HoBble maTepuansl ams

COJIHEYHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE

PaCTUTENBHBIX MTPENapaToB.

9.1 |Pa3nen 9. HNuTepnpernpoBarb 3ammra y4eOHo-

HccnenoBanue U |XUMHUYeCKHe MPOLECCHI M |MCCJIEA0BATEIBCKOT0 MPOEKTA
XHMHUYECKH I siBJIeHHs1 B Onocgepe (c yuerom Oyayueit

aHaJIHu3 00bEKTOB npodgeccHOHATbHOM
onocdepnbl AeSITeIbHOCTH)

9.1 |OcHoBBI Boimonuare nonseii nuka |1. JlaboparopHas padota OK 01
nabopaTopHOMH AKCIEPUMEHTAIBHOTO «OCcHOBBI TabOpaTOPHOI [IK 4.4
MPAKTUKHU B HCCIIEIOBAHUS C MPAKTUKIY.

MPOeCCHOHANIBH  |COOI0IEHUEM TTPaBUIT 2. TumoBble pacyeTsl Mo

BIX JJAOOPaTOPHSIX

6e30macHoro odpaieHus ¢
BEIIIECTBAMH U
1a00paTOpHBIM
obopynoBaHuEM

TEMaTHKe IKCIIEPUMEHTA.
3. 3aaun Ha BLIYHCIIEHUE
CpEIHEro 3HaYeHus
9KCIIEPUMEHTAIBHBIX JIAHHBIX,
MOTPEIIHOCTH.

4. IIpeacraBieHue pe3yIbTaTOB
HKCIIEPUMEHTA B PA3IMYHOM
dbopwme (Tabnuiia, rpaduk, OTYET,
JOKJTaJl, IPe3CHTALIH).




Monyas / Pazgen
/ Tema

PesyabTaT 00yuenuns

OueHoYHBIC MepONIPUATHS

OK

9.2

XUMHAYECKUH
aHanu3 npod BOJBI

Hccnenosats XuMUUEeCKUN
cocTaB POO BOJIBI

1. Tect «CBoiicTBa U COCTaB
BOJIBD».

2. 3aganne «XUMHUYECKUN COCTaB
BOJIbI, THII BOJBI U CITOCOOBI €€
MpUMEHEHUSD (C
UCIIOJIb30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3a]aHUs Ha
COCTaB BOJIBI U CITOCOOBI
BBIPOKECHHS KOHIICHTpAIMH 1
nepecyeT KOHLEHTpauui (c
HCITO0JIb30BAHUEM HOPMATUBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa Ha
BBIOOD:

— OuucTKa BOJIBI OT 3arpsi3HECHUI;
— Onpenenenne pH BojbI U ee
KHCJIOTHOCTH;

— OrnpezeneHne )KeCTKOCTU BOIbI
U CIIOCOOBI €€ YCTpaHEHHUSI.

OK 01
OK 02
OK 07
IIK 4.4

9.3

XUMHUYIeCKHi
KOHTPOJIb
KadecTBa
MIPOAYKTOB
MMATaHUS

HccnenoBath XMUMHUYECKUN
COCTaB MPOJYKTOB
IINTAHUA

1. Tect «Oprannueckue u
HEOpraHWYeCKHUe BEIIECTBa,
BXOJISIIIIME B COCTAB IMPOJTYKTOB
MUTAHUS.

2. [IpakTHKO-OpUEHTHPOBAHHBIC
3aJJaHKs 10 KyJIMHApHOU
TEeMaTHKe.

3. JJaboparopHas pabota (Ha
BBIOOD):

— OOHapy’keHle HUTPATOB B
MPOAYKTaX MUTAHUS;

— HccnenoBanue NpoIyKToOB
MUTAHUS Ha HAIWYHE YTIIEBOIOB
(Myka, TBOpPOT, MOJIOKO, HOT'YpT)
Ha HaJIM4Ke YTIIEBOJOB (Kpaxmall,
TIII0K03a, caxapo3a).

OK 01
OK 02
OK 07
IIK 4.4

9.4

XUMHUYECKUN
aHajau3 npoo
IOYBBI

HccnenoBaTh XUMUYECKUIT
cocTaB MPoO MOYBHI

1. Tect o Teme «XUMHYECKUI
COCTaB HEOPTraHUYECKHUX U
OpPraHUYECKUX YI0OpeHUID».

2. 3aganne «B3auMoCBA3L
COCTaBa IIOYBHI, TUII [TIOYBHI U €€
Ha3HA4YCHU.

3. JJaboparopHas pabota (Ha
BBIOOD):

— OOHapy>xeHue
HEOPraHWYECKUX ITpUMECE B
mpoOax MOYBHI;

OK 01
OK 02
OK 07




Monyas / Pazgen

Ne / Tema PesyabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK
— Onpenenenne pH BogHO#M
BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTH U HIEJIOYHOCTH.

9.5 |MccnenoBanue HccnenoBath xuMudeckuil | Y4eOHO-HCCIICI0BATEIbCKUI OK 01
00BEKTOB CcOCTaB 00OBEKTOB poeKT B obnactu uccienosanus | OK 02
ounochepsl ounoceps! Ha mpuMepe 00BEKTOB OHOChEPHI. OK 04

MPOAYKTOB MUTaHU, BOJIbl | BO3MOXKHbBIE TEMBI TPOEKTOB: OK 07

U ITI0YBbI

1. UccnenoBanue cocraBa
MHUHEpaIbHON BOJBI
PEKOMEH/IAIUU T10 €€
HCIIOJIL30BaHHUIO.

2. UccnenoBanue
pa3pyuIaroniero qeHCTBUs
IIPUPOJHOM BOJBI HA
CTPOUTEIILHBIE MaTEPHAIIbI.

3. CocraBieHue nIpoeKTa
IIBETHHKA/OTopojia/cajia B
3aBUCHMOCTH OT COCTaBa
MIPOAHAIN3UPOBAHHBIX TIOYB.

4. CocTaBiicHHE
cOaTaHCHPOBAHHOT'O MEHIO Ha
JIeHb (HEeJEN0) B 3aBUCUMOCTH OT
COJIEpKAHUS XUMHUYECKUX MaKpO
¥ MHUKPODJIEMEHTOB B TIPOAYKTAX
MMUTaHMUSL.

5. UccnenoBanue kauecTBa
HUTHEBOU BOJBL.

6. UccnenoBanue npod
BOJIONTPOBOHOM BOJBI Ha
MIPEAMET YCTPaHEHUS KECTKOCTH.
7. YcTpaHeHue )KeCTKOCTU BOJIbI
B CEIIbCKOXO3SMCTBEHHOM
JIeITEIIbHOCTH.




5. ATIATITALIUSA PABOYEN IPOT'PAMMBI TP OB YUYEHHAH JINII C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMM 310POBbA

Ananrtanus pabouerr mporpammbl  guctuiigHel  [1J.02  Xumus npoBoawTcs NpU
pean3alyy aJanTUBHOW 00pa30BaTEIbHON IPOrPaMMBbl — IPOTrPAMMBbI IOJITOTOBKU CIIELUAINCTOB
CpPEeIHEro 3BEHa — OCHOBHOM o00pa3oBaTelbHOW mporpaMmbl 1o crnenuaibHocTH 31.02.01
JleueOHOEe €0 B UENsAX OOECIEYEeHHs IpaBa MHBAIMIOB M JIMI C OrPaHUYECHHBIMHU
BO3MOXXHOCTSIMH  3JIOPOBbSI Ha IOJlydeHHUE NPO(ecCHOHATBLHOTO O0pa30BaHUSA, CO3ITAHUS
HEOOXOAUMBIX /ISl TIOJTYYEHHUSI CPEAHEro Mpo(decCHOHATIFHOr0 00pa30oBaHus yCIOBUHM, a aTak e
o0OecnieueHrs JOCTMXKEHHUS OOydyalolUMUCS WHBAJIUWIAMH W JIMHAMUH C OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/I0POBbsI pE3yIbTaTOB (POPMUPOBAHUS MPAKTHIECKOTO OTBITA.

5.1. Y4yeOHO-MeTOAM4YecKOe M HHPOPMALMOHHOE 00ecniedeHue U CIUTIINH

Hoctyn k uH(GOpPMAaIMOHHBIM U OMOIMOrpaduvIecKuM pecypcaM, yKa3aHHBIM B paboueit
mporpaMMe, IMpenocTaBieH B (opMmax, aJanTUPOBAHHBIX IS JIMI C OrPAaHUYCHHBIMH
BO3MO>XHOCTSIMU 3/J0POBbSI U1 HHBAJIU/I0B:

JUig U1 ¢ HapylIeHUeM 3peHus (He MeHee JIByX BHJIOB):

— B Ie4aTHOU ¢opMe YBETUYSHHBIM MIPUPTOM;

— B (pOpME 3IEKTPOHHOTO TIOKYMEHTA;

— B (popme ayauodaiina.

Jig U1 ¢ HapyIIeHUEeM CiryXa:

— B Ie4YaTHOU (opMme;

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

Jiist v ¢ HapylIeHueM ONOPHO-ABUTATENILHOTO arnapara (He MeHee JIByX BHUJIOB):

— B Ie4aTHOHU (opme;

— B (pOpMeE 3IEKTPOHHOTO TIOKYMEHTA;

— B (opme ayauodaiina.

Bo Bpems caMoOCTOATENbHOW MOATOTOBKH OOy4aroliyecss HHBAIUABI W JIHIA C
OTrpaHMYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbs O0€CIIeueHbl JOCTYNOM K ceTH MHTepHerT.

5.2. MaTepuajJibHO-TeXHHYECKOE OCHAIIlEeHUEe KA0MHETOB

OcHaileHue OTBe4aeT oOCOOBIM 00pa30BaTENbHBIM MOTPEOHOCTSM  00YyYaromMXcs
UHBINJOB M JIMI C OrPAHWYEHHBIMH BO3MOYKHOCTSAMHU 3710poBbs. KaOuHETHI oOCHaIIEHBI
o0opy/noBaHMEM U Y4YEOHBIMH MECTaMH C TEXHUYECKHMMM CpeICTBAaMU OOydeHus s
o0yJaroImuxcs ¢ pa3IMYHbIMU BHJIaMU OTPaHUYEHUN 3T0POBbSL:

1. nns oGyyaronuxcs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbSI 110 3pEHUIO:

— HaJMyue CIEeNUalbHOro 00OpYIOBaHMS - MOPTATUBHBIN Aucmiell bpaiiis, KoTopsii
03BYUMBAET BCE JACHCTBUSI MOJIb30BATENs], 00eCeunBaeT KOMPOPTHYIO padOTy Ha KOMIBIOTEPE U
JIOCTYNHOCTh HH(popMmarmu. [lucnieil coueraeT B cebe HOBEHIINE TEXHOIOTUH, CaMyl0 YAOOHYIO
JUIs  TOJb30BaTeNs KIABUATypy, OSPrOHOMHUYHOE pACIOJIOKEHHWE OpraHOB  YIpPAaBIICHUS,
noaxirouenne USB kabemem.

— TPUCYTCTBHE ThIOTOpPA, OKA3bIBAIOIIETO OO0y4aroueMycss HEOOXOIMMYHIO MOMOLUIb:
o0ecrieyeHrne J0CTyna OO0YYarolerocs, SBISIOLIETOCS CIENbIM M HCIOJB3YIOIIEro cobaky-
MOBOJIBIPS, K 3/JaHUI0 00pa30BaTeNbHON OpraHu3alny.

2. JUIst 00y4aIOIIMXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMU 3/J0POBbS MOCTYXY:

— nyOnupoBaHHe 3BYKOBOM CIpaBOYHOM MH(OpMalUMU O paclucaHUU Y4eOHBIX 3aHATHI
BU3YyaJbHOU (YCTaHOBKAa MOHUTOPOB C BO3MOKHOCTBIO TPAHCISLUU CYOTUTPOB (MOHUTOPHI, UX
pa3Mephl U KOJTMYECTBO OINPEIENIEHBl C YIETOM Pa3MepoB MOMELICHHUS);

— obecreyeHNeHa [IeKalMMI3BYKOBBIMUCPEICTBAMUBOCIIPOU3BEACHUSIMH(OPMALINH;

3. st 0oOydarommMxcsi, HWMEIOIIWX HapyIIeHUs OIOPHO-JBHTaTeIbHOTO arapara,
MaTepHaIbHO-TEXHUUECKUEYCIOBUA00ECIIEYNBAIOTBO3MOKHOCTHOECIIPEMATCTBEHHOT OI0CTYIIa



oOydaromuxcsi B yueOHbIE TIOMEUICHHS, CTOJIOBbIE, TyaJeTHble H JPYrHe MOMEIIECHUS
o0pa3oBaTebHON OpraHU3aIlNK, a TAK)KE UX MPEObIBAHUS B YKa3aHHBIX ITOMEIICHUSX
— HAJIMYHME MAHAYCOB, MOPYYHEH, PACHIMPEHHBIX JBEPHBIX MPOEMOB, IMHUPOKHUX JHU(PTOB
CO 3BYKOBBIM CHUTHAQJIOM, CBETOBOM HaBUTAIlWH, TIATGOPMBI JJI MMOheMa MHBAJIUIHBIX KOJISACOK;
JIOKaJIbHOT'O TIOHM)KEHUS CTOEK-0aphepoB /10 BHICOTHI He Oonee 0,8M;
— HaJIMYME CIICIHAIIBHBIX KPecell U APYTUX MPUCITOCOOIECHUH,
— HAJIMYMUE CAHUTAPHON KOMHATBI, 000PYI0BAaHHOH aAanTUPOBAHHONW MEOEIBIO.
5.3. KOHTPO.Ib U OLlEHKA Pe3yJIbTATOB OCBOEHHUS M CUHILIHHBI
VYkazaHHble B pazjiene mporpamMmbl (GOPMBI U METOJBI KOHTPOJISL M OLEHKU PE3yIbTaTOB
OoOy4YeHHs] TIPOBOJAATCS C YyYETOM BO3MOXKHOCTH OOYYalOIIMXCS WHBAIMAOB M JIUI C
OTPaHUYEHHBIMUA BO3MOXHOCTSMHU 30pOBbs. [IpemocTaBisieTcss BO3MOXKHOCTH BbIOOpa (Hopmbl
oTBeTa (YCTHO, MMChbMEHHO Ha Oymare, MUCbMEHHO HAa KOMIBIOTEPE) MPHU CIa4e MPOMEKYTOTHOM
aTTECTaIlUU C YYETOM MHAUBUIYaTbHBIX OCOOCHHOCTEH.
[Ipu mpoBeACHWM TPOMEKYTOUHOM aTTECTAIlMU OOYYArOIIUMHUCA MPEIOCTABISICTCS
YBEJIMUEHHOE BPEMS Ha MOATOTOBKY K OTBETY.



