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1. OBIIASI XAPAKTEPUCTUKA PABOYE TPOTPAMMBI
JUCHMILIAHBI

OV /.07 Xumus

(MHIEKC, HANMEHOBAHUE TUCIIUILIHHE)

1.1. esap 1 MeCTO JUCUMUILJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpamMMbl

Hens mauctummuabel OV .07 Xumusg - 310 (popMHUpOBaHHE y CTYIACHTOB
XMMHYECKON COCTaBIISIIOLIEH €CTECTBEHHO-HAYYHOW KAPTHHBI MHUpPa KaK OCHOBBI
NPUHATHUS  PEIICHU B JKU3HEHHBIX W  IPOM3BOJICTBEHHBIX  CHUTYalMsX,
OTBETCTBEHHOT'O IIOBEICHUS B IPUPOJHOU Cpelie.

3amaun yaeOHOTO TIpeIMETa:

chopMUpOBATh TMOHMMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHX
IIPOLIECCOB U SIBJIEHUU B OKPY’KAIOIEH Cpelie, HEeIOCTHOM HayYHON KapTHHBI MUDPA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

pPa3BUTh YMEHHS MPOBOAUTH paCyeThl IO XUMHUYECKUM ¢opMmynam Hu
YPAaBHEHUSIM XUMHWYECKUX PEaKlUi, IUIAHUPOBaTh W  HHTEPIPETUPOBATH
pe3yJIbTaThl XUMHUUYECKUX IKCIIEPUMEHTOB,

chOpMHUpPOBATh HABBIKK MPOBEACHUS XHMHUYECKUX SKCIEPUMEHTAIBHbBIX
UCCJIEIOBAHUM ¢ cOOII0IEHHEM TIpaBuil 6€301acHOro oOpamnieHus ¢ BEIeCTBaMU U
Ja00paTOPHBIM 000PYIOBaHUEM;

Pa3BUTh YMEHHS aHAJIM3UPOBATH, OLIEHUBATh, IPOBEPATH HA JOCTOBEPHOCTh
1 000011aTh HH()OPMALINIO XUMUYECKOTO XapaKTepa U3 pa3iIndHbIX HCTOUHUKOB;

chopMUPOBATh YMEHHUS MPOTHO3UPOBATH MOCIEIACTBHUS CBOEH N1E€ATEILHOCTH
Y XUMUYECKUX NPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;

chopMHUpPOBaTh TOHUMAHUE 3HAYMMOCTH JOCTKEHUN XUMHYECKOW HAYKU H
TEXHOJIOTHH JIJIs1 pa3BUTHUS COIUATBHOM U TPOU3BOCTBEHHOM cdep.

HNuctnumuimaa OY .07 Xumusa BKIIOYEHa B 0053aTCIbHYIO IPOTPpaMMy
NOATOTOBKM  crienmanuctoB  cpeaHero 3BeHa (IIMICC3), dopmupyembix u3
00s13aTenbHBIX MpeaMeTHhIX obsactet PI'OC cpennero obiiero oopa3soBaHus, s
cruenuanbHoctei CIIO.

YpoBenb ocBoeHus yueOHoro npenmera B cootBerctBuu ¢ ®I'OC cpemgnero

ob11ero oopa3oBaHusi: 6a30BbIN.

Peanuzanms  coiepkaHus — JUCHUIUIMHBI — MPEANojaraer  coOJto/IeHue
MPUHLNNA CTPOTrOM NPEEMCTBEHHOCTH II0 OTHOILIEHUIO K COAEPKAHUIO Kypca
XWMUHU Ha CTYIIEHH OCHOBHOT'O 00IIIEro 00pa3oBaHus.

N3yyeHne [OUCUMIUIMHBI 3aBEPIIACTCS IPOMEKYTOUYHOU AaTTECTAIlMEeW B
dbopme nuddepennripoBanHoro 3auera B pamkax ocoenus [IIICC3.



1.2. [Inannpyemble pe3yabTaTbl 0CBOEHHUS IMCUMILINHBI

PCBYJII)TaTBI OCBOCHHA AUCHUINIIMHBI COOTHOCATCA C IINIAHUPYCMBIMH PpPE3YyJIbTaTaMH OCBOCHMHA O6p&30B&TCJII:HOfI
nporpaMmsal, NpCACTABIICHHBIMH B MAaTPpULIC KOMHCTeHHI/Iﬁ BBIITYCKHHKA.
B PE3YIbTATC OCBOCHUA NUCHUIIIINHBI 06yqammuﬁ0ﬂ JOJIDKCH:

Kox OK, IIK VYmeTb 3HaTh
OK 01. Beibupats B gactu Tpy10BOro BOCIUTAHUSA: - BJIAJICTh CUCTEMOW XMUMHWYECKUX 3HAHUM, KOTOpasd
CITOCOOBI perieHus - TOTOBHOCTb K TpPyAdy, OCO3HAaHME IEHHOCTH | BKJIIOYACT:  OCHOBOIOJAratOmNe  IMOHATHUA (xumIraecKkni
3a1au MAacTepCTBa, TPYIONO0HE; AJIEMEHT, aToOM, JJIGKTpOHHAas 00oJjiouka aTtoma, s-, p-, d-
npodeccHonambHol | - TOTOBHOCTbH K aKTUBHOM neaTeabHocTH | JICKTPOHHBIC opOMTanu  aTroMoB, HOH, MOJICKYJIa,
TEeXHOJIOTUYECKOH u COLIMAJILHON HAIPaBJIECHHOCTH, BAJICHTHOCTD, 3JICKTPOOTPULATCIIbHOCTL, CTCIICHL OKUCJICHU,
ACATCIBHOCTH CIIOCOBHOCTE MHULNPOBATS, ILTaHUPOBATE u| XMMHUYeckas CBA3b, MOIb, MOJSPHAs Macca, MOJSPHBIN
[IPAMEHUTEIIBHO K CaMOCTOSTENLHO BBINOJIHATH TAKYIO JAEATEIbHOCTD; o0beM, YIJIepOAHbIA  CKeneT, (YHKUMOHAIbHAS IpyIa,
pa3IUYHbIM - HHTEpEC K pasnuuHbIM  cepam paavkai, H30Mepusi, H30MEpbl, TOMOJOTHYECKUN psl,
KOHTEKCTaM PO ECCHOHANBHOI ACSTENbHOCTH, TOMOJIOTH, YIJIEBOAOPOIbI, KHUCIOPOA- W a30TCOAEpKallre
OBJIaJiCHHE YHUBEPCATbHBIMU YICOHBIMH COCIMHEHMS, OMOJIOTUYECKN aKTHBHBIC BEIIeCTBa (YIJICBOIBI,
103HABATEbHBIMH IEHCTBUSIMU: KUPBI, OENKW), MOHOMEp, MOJIIUMEp, CTPYKTYPHOE 3BEHO,

BBICOKOMOJICKYJIAPHBIC COCAUHCHUA, KpUCTAJLTIMUCCKAs

a) 6a30BBIC JTOTUYECKHE JICHCTBUS: .
pelieTka, THUIbl XUMHYECKUX peakiud (OKUCIUTENIbHO-

) CAMOCTOATEILHO opmysmpoaTh | BoCCTAHOBMTENBHBIE, 5K30- M SHIOTEPMHHUECKHE, PEAKIIHH
aKTyaJIu3UpOBAaTh npobiemy, paccmaTpuBath ee ’ AOTep » PeaKll
BCECTOPOHHE; MOHHOTO OOMEHA), PacTBOP, AJIEKTPOJUTHI, HEITEKTPOJIHUTHI,
b
. JCKTPOITUTHYECKAS " uanus KHUCIIUTEIb
- YCTaHABJIUBATL  CYIIECTBEHHBIM IIPU3HAK WU ICKTPO ecka JIHCCOTHATtH, , OKHCIHTCIE,
BOCCTAaHOBUTEb, CKOpPOCTb XUMHYECKOH  peaklud,

OCHOBAHMUS JJIsl CPAaBHEHHMSI, KJIacCu(UKAUN U 0000IIEeHUS;
- OmpeneNnaTh  IeTd  JeSITEeIbHOCTH,  33a/1aBaTh
napaMeTphl ¥ KPUTEPHH MX TOCTIDKCHHUS;

- BBISBJIATH 3aKOHOMEPHOCTH W IIPOTHBOpPEUYUS B
paccMaTpUBaeMbIX SBICHHSIX;

- BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTH, OICHUBATH
COOTBETCTBUE pE3YJIbTATOB IEJSAM, OLEHHBATh PHUCKH
HOCJECTBUM JeSITeTbHOCTH;

- pa3BHBATh KPEATUBHOE MBIIIJICHHE TPH PEUICHUH

XMMHUYECKOE PpAaBHOBECUE), TEOPUU M 3aKOHBI (Teopus
XMMHYECKOTO CTPOCHHMS OpraHnveckux Bemniects A.M.
BytnepoBa, Teopusi 3IEKTPOIUTUYECKON  JHUCCOLMAIUU,
nepuoanueckuii 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XHUMHH,
(akTOIOrMUECKUE  CBEJEHHMS O  CBOWCTBaX, COCTaBe,
MOJIy4eHUH U 0OE30MacHOM WCIOJIb30BAHUHM BaKHEUITHX
HEOPraHMYECKUX U OpPraHUYECKUX BELIECTB B OBITY U




KHU3HEHHBIX Tpo0IeM

0) 6a30BbBIC UCCIIEAOBATEIIBCKIE NEHCTBUS:

- BJIQJICTh HABBIKAMH Y4€OHO-MCCIIEOBATEILCKON U
MPOEKTHOM  JEATCNIbHOCTH,  HaBBIKAMH  Pa3pelICHHS
npo0JieM;  BBISBISATH NPUYUHHO-CJIICJACTBEHHBIC CBSI3U M
aKTyaJIM3MpOBaTh  3ajJady, BBIJBHraTh THIOTE3Y ¢
pEIIeHUs, HAaXOUTh apTYMEHTBI [Tl I0Ka3aTeIhCTBA CBOUX
YTBEPXKACHHM, 3a/1aBaTh MapaMETPhl M KPUTEPUH PEIICHNUS,
- AQHAIM3UPOBATh TMOJIYUEHHBIE B XOJIE PEIICHUS
3aJaud  pe3yJbTaThl, KPHUTHYCCKH  OICHHBATh WX
JIOCTOBEPHOCTh, TPOTHO3HPOBATh HM3MEHEHHE B HOBBIX
YCIIOBUSX;

- YMETh TEPEHOCUTh 3HaHUS B TO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEIEATEIILHOCTH,

- yMETh  WHTETPUPOBATh  3HAHWUA W3  Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIJIBUTATh HOBBIC UJICH, TIPeJIaraTh OPUTHHAIILHBIC
MOJIXOJTBI U PEIICHUS;

- CIIOCOOHOCTH MX HMCIIOIL30BAHUS B IIO3HABATEIIHLHON

Y COLMAJIBHOM MPAKTUKE

MPAKTUYECKOU JIEATETbHOCTH YEJIOBEKa;

YMETH BBISIBIIATH XapaKTepPHBIC MPU3HAKUA U B3aUMOCBSI3h
M3Y4YEHHBIX MMOHATUN, TPUMEHSATH COOTBETCTBYIOIINE TIOHITHS
MIPU OTIMCAHUH CTPOSHUS U CBOMCTB HEOPTaHUYECKHUX U
OpPraHUYECKUX BEILIECTB U UX MPEBPALLCHU; BHISABISITh
B3aMMOCBS3b XUMHUUECKHX 3HAHUH C IOHATUIMU U
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;
- YMETh HCMOJB30BaTh HAWMEHOBAHHS XUMHUYECKUX
COCAMHEHH MEXIYHApOJHOTO COI03a TEOPETUYECKOU U
MPUKIJIATHON XVUMHUU W TPUBHAIBbHBIC HAa3BaHUS BaKHEHIITHX
BCIISCTB (aTHIICH, allCTUJICH, [JIMIEPUH, deHom,
dbopManbaeru, YKCycHas KHCIIOTa, TJIMIIMH, YTapHBIA ras,
YIJIGKUCHIBIA Ta3, aMMHaK, TraiieHass W3BeCTb, HeralieHas
W3BECTh, MUTHEBAs COMA M JAPYTUX), COCTABISITH (HOPMYJIBI
HEOPraHWYECKNX ¢ OPraHWYECKUX BEIIEeCTB, YpPaBHECHHS
XUMHYECKHUX PEAKIUi, OOBSICHITh UX CMBICIT; MMOATBEPKAATh
XapaKTepHbIE XAMUYCCKHE CBOMCTBa BCIICCTB
COOTBETCTBYIOIIUMH HKCIIEPUMEHTAMHU u 3aIIMCSIMHU
YpaBHEHUN XWMHUUYECKHX PEaKIHMi; - YMETh YCTaHaBJIUBAaTh
MIPUHAIC)KHOCTh M3Y4YEHHBIX HEOPTaHUYECKHUX u
OpraHWYECKUX BEIIECTB K OMNPEACIICHHBIM KjaccaM |
rpynnaM COeAMHEHUHM, XapaKTepu30BaTh HUX COCTaB U
BOXHEHIIME CBOMCTBA; ONPENEIATh BHUABl XUMHUYECKUX
CBs3el (KOBaJieHTHAsl, HIOHHAs, METAJUTMYECKas, BOJOPOIHAS),
THIIBI KPUCTAJUTHYECKUX peIeToK BEIIIECTB;
KJIacCU(PUITUPOBATh XUMHYECKHE PEAKITUH;

- chopMUPOBATh TPEICTABICHHUS: O MaTePUAIBHOM
€AMHCTBE MHpPA, 3aKOHOMEPHOCTSX M I03HABAEMOCTHU
SIBJICHUI TPUPOABI; O MECTE U 3HAYEHUM XUMUU B CUCTEME
€CTECTBEHHBIX HayK M €€ POJIM B 00ECNEeYeHUH yCTOWIUBOTO
pazBUTHUS YeJ0BeUYeCTBa! B penieHuu npo0JemM
9KOJIOTUYECKOMN, SHEPTETUUECKON M THUIIEBON O€30MacHOCTH,
B Pa3BUTUHU MEIULIMHBI, CO3JaHUN HOBBIX MAaTE€pPUAIOB, HOBBIX
UCTOYHUKOB DHEPrud, B OOECIEUEHUU pPaIMOHATIHLHOTO
MPUPOJIONONB30BaHUs, B (POPMUPOBAHUU MHPOBO33PEHUS U
oOmerd KyJabTypbl 4YeJOBEeKa, a TaKkKe DKOJIOTHYECKU




O00OCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U
MIPUPOIHON CpEE;

BJIQ/IETh CUCTEMOW XMMHYECKUX 3HAHUHM, KOTOpasi BKIKOYAET:
OCHOBOTIOJIAraolue MOHITHUS (JOMOJTHUTEIBLHO K CHCTEME
MOHATHH 0a30BOTO YpOBHS) - H30TOIBI, OCHOBHOE |
BO30Y)KJCHHOE COCTOSIHHE aToMa, THOpUAM3AIs aTOMHBIX
opoOutaneii, xumuueckas cBs3b ("F " u "", KpaTHBIC CBSI3M),
MOJIIpHAsl KOHIEHTpAIUs, CTPYKTYpHass Gopmyiia, U30Mepus
(cTpykTypHas, reoMeTpudecKkas (IUC-TpaHC-U30MEPHs), THIIBI
XUMHUYECKUX peakUuil (rOMO- U reTeporeHHble, 00paTUMbIe U
HeoOpaTuMble),  pacTBOpbl  (MCTHHHBIE,  JHCIIEPCHBIC
CUCTEMBI), KPHCTAJUIOTHIPATHI, CTEMEeHb JIUCCOIMAIINH,
ANEKTPOJIU3, KPEKUHT, PUPOPMHUHT); TEOPHH € 3aKOHHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKUE 3HAHUs, JieXkallue B
OCHOBE  TMOHUMAaHHS  NPUYUHHOCTH U  CHUCTEMHOCTH
XUMHUYECKUX SIBJICHUH, COBPEMEHHBbIE TNPEJCTABICHUS O
CTPOCHHH BEIIECTBA HAa AaTOMHOM, MOJIEKYJISIPHOM U
HAJMOJICKYJIIPHOM YPOBHSX; TMPEICTABICHUS O MEXaHH3MaxX
XUMHUYECKUX PEAKINM, TEPMOJUHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX ~ MX  NPOTEKaHus, O  XUMHUYECKOM
paBHOBECHM, JUCIEPCHBIX CHUCTEeMaX, (PaKTOJIOTHYECKHe
CBEJIEHHSI O CBOWCTBAX, COCTaBe, MOJYYEHUU M Oe30MacHOM
UCTIOJIb30BaHU U BaXHEUIIINX HEOPTaHUYECKUX "
OPraHMYECKUX  BEMIECTB B OBITY ©  MPaKTUYECKOU
NesTeIbHOCTH  4YeJoBeKa; OOHIMX Hay4HbIX MPUHIUIAX
XMMHUYECKOTO TPOM3BOACTBA (Ha MpHUMepe NPOU3BOACTBA
CEPHOMU KHUCJIOThI, aMMHaKa, METaHOJIa, TTepepaboTKH HEPTH);
- YMETh  MPOBOJUTH  pacueThl IO  XHUMHYECKUM
dbopMylnaM ©  ypaBHEHUSM XUMHYECKHX peaKiuid ¢
UCTOJIb30BaHUEM (PU3MUYECKMX BENIWYMH (Macchl, oO0beMa
ra3oB, KOJIMYECTBA BEUIECTBA), XapaKTEPU3YIOLUIUX BEIIECTBA
C KOJHMYECTBEHHOH CTOPOHBI: pPacyeThl MO HaXOXKJICHUIO
XUMHUYECKON (OpMyJIbl BEIIECTBA; pacueThl Macchl (00beMa,
KOJIMYECTBA BEIECTBA) MPOAYKTAa PEaKIHUU, €CIU OJHO U3
MCXOJHBIX BEHIECTB JaHO B BUAE PAcTBOpPA C ONMpeAeTICHHON
MAacCOBOHM J10JIell PAacTBOPEHHOTO BEIIECTBA WM JIaHO B
M30bITKE (MMEET TPUMECH); pacyeTbl MAaCCOBOM WM




O0BEMHOM JOJM BBIXOJA NPOAYKTa pEaKIMH; pacueThl
TEII0BOTO 3 deKTa peakiii, 00bEMHBIX OTHOIICHUH T'a30B;
- YMETb  BBIABIATH  XapaKTepHblE  MPU3HAKH U
B3aUMOCBSI3b M3YyYEHHBIX TIOHSITHIA, MPUMEHSITh
COOTBETCTBYIOILIME TOHSATUS IPH ONUCAHUM CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U

3HAHUHU C TOHSTUSMM U MIPEICTABICHUSIMH IPYTUX [IPEIMETOB
s Oolee  OCO3HAHHOTO TOHMMAaHUS U OOBSICHEHHUS
CYLUIHOCTM MAaTE€pPHAIBHOTO €JUHCTBA MHpPA; HCIOJIb30BaTh
CUCTEMHbIE XHMHUYECKHE 3HAHUS Ui OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHOHAYYHYIO
HIpUPONY;

- YMETb HCIOJB30BaTh HAWMEHOBAHUS XUMHYECKHX
COEAMHEHUN MEKIYHAPOAHOTO COK3a TEOPETHUYECKOM U
IPUKJIAJHOM XUMUM U TpPUBHMAIbHBIE HAa3BaHMs BEIIECTB,
OTHOCAIIMXCA K M3YYEHHBIM KjaccaM OpraHMYEeCKUX U
HEOPraHWYECKNX COEJUHEHUH; MCIOJb30BaTh XUMHUYECKYIO
CUMBOJIMKY JJISi COCTaBJIEHUS (OPMYJI HEOPTaHWYECKUX
BELIECTB, MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTHIX,
COKpAIlEHHBIX M  CKEJETHBIX) (OpMynT OpraHM4YecKUx
BEILIECTB; COCTaBIIATh YPAaBHEHUS XUMHUYECKHX pPEAKUUNA H
packpbIBaTh 170:¢ CYIIHOCTb:
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIX ~ PEAKIMI MOCPEACTBOM
COCTABJICHHSI AJIEKTPOHHOTO OanaHca 3THX peaKiHii; peakiuit
MOHHOTO OOMEHa IyTeM COCTaBJIEHHS WX IMOJHBIX U
COKpAILICHHBIX MOHHBIX YPAaBHEHUM; pEakUWi THUAPOIN3a,




peakiuit KOMILJIEKCOOOPa30BaHUS (Ha npuMepe
TUJIPOKCOKOMITJIEKCOB IIMHKA W aJFOMHMHHUSA); MOATBEPKIATh
XapaKkTepHbIe XUMHUYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOIIMMHM  JKCHEPUMEHTAaMU M 3alHUCSIMU
YPAaBHEHUN XUMUYECKUX PEAKLIUN;

yMeTb Ki1acCu(UIUPOBATh HEOPTraHUUYECKUE U OPraHUYECKUe
BEILIECTBA U XUMUUYECKHUE PEAKIINH, CAMOCTOSATEIBLHO
BBIOMpATh OCHOBAHUS M KPUTEPHH TSI KJIaCCU(DUKAIINH
M3YYaeMbIX XUMUYECKHX O0BEKTOB; XapaKTEPU30BaTh COCTAB
Y Ba)XHEUIIME CBOMCTBA BELIECTB, IPUHAIICKAINX K
onpeIeJICHHBIM KJIaccaM M IpyInaM COeIUHEHUH (ITpoCThie
BEILIECTBA, OKCHUJIbI, TUIPOKCHUBI, COJIU; YTIIEBOJIOPOIbI,
MPOCTHIC AUPBI, CIIUPTHI, PEHOIBI, ATHICTHIbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CJIOKHBIE 3(UPBI, KUPBI, YTIIEBOJIBL,
aMHUHBI, aMIHOKHCIIOTHI, OCJIKH ); MPUMEHSIThH 3HAHUS O
COCTaBE€ U CBOMCTBAaX BEUIECTB JIJIsl SKCIIEPUMEHTAIbHON
MIPOBEPKHU TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN
MPOTEKAHUS XUMHUECKUX PeaKlUii U IPOrHO3UPOBAHUS
BO3MOXXHOCTEH MX OCYILIECTBICHHUS;

- yMETh TMOATBEPXAAaTb Ha KOHKPETHBIX IpPUMEpPax
XapakTep  3aBUCHMOCTH  PEAKIMOHHONW  CIOCOOHOCTH
OpraHMYECKUX  COEIMHEHUN OT KpaTHOCTH M  THUIA
koBajieHTHOH cBsi3u ("0 " m ""), B3aMMHOTO BJIUSIHUS aTOMOB
U TPYII aTOMOB B MOJEKyJaX; a TaKke OT OCOOeHHOCTel
peanu3aluy pa3InyHbIX MEXaHU3MOB MPOTEKAHUS PEAKIUH;

- YMETh  XapaKTepPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YKJIE€HHOM COCTOSHHH) U MOHOB
XUMUYECKUX 3JIeMeHTOB | - 4 mepuonoB Ilepuomnueckoit
cucteMmbl J[.MI. MenaeneeBa U UX BaJCHTHBIE BO3MOKHOCTH,
ucrionb3ys moustus "s", "p", "d-anexrtpoHHBIE" OpOHTANH,
SHEPreTHYeCKUe YpPOBHHM; OOBSACHATH  3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XMMHUYECKHUX DJIEMEHTOB M 00pazyeMbIX
MMHU COEAMHEHUH 0 MepruoaaM U rpymiam;




OK 02.
Hcnonb3oBath
COBpEMEHHbIE
CpelCTBa MOUCKa,
aHanM3a u
MHTEPIIpEeTaluu
uHpopmanuu u
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITMIOJTHEHUSI 3a/1a4
npodeccCuoHaIbHON
eI TEIIbHOCTH

B 005acTi IEeHHOCTH HAYYHOTO TIO3HAHWS:

- c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOIIECTBEHHON TMPaKTUKHA, OCHOBAHHOTO Ha
UAJIOTe KYIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B TIOJIUKYJIBTYPHOM MHUDPE;

- COBEPILECHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOU
KYJIBTYPBI KaK CPEICTBA B3aMMOJICHCTBUS MEXKIY JIFOJAbMH
U TO3HAaHWS MHUpPA; - OCO3HAHHWE IICHHOCTH HAayYHOM
NESITEIbBHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO H
UCCJICIOBATENLCKYIO JESATEIIbHOCTh WHIWBHUIYallbHO W B
rpynmne;

OBnajieHre yHUBEPCATIbHBIMHU YU€OHBIMU
TI03HABATEIbHBIMA JACHCTBUSIMH:

B) paboTa ¢ nHpopMaIuei:

- BJIAJICTh HABBIKAMU TIOJIyUYEHHUS HHQPOpPMAIMHA W3
HUCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITENTEHO
OCYIIECTBIISATh  MOWCK, AaHAJINW3, CHCTEMAaTU3alUI0 W
UHTEPIpETAINI0 UHPOPMAIIUU Pa3InYHBIX BUIOB U (OpPM
MPE/ICTaBICHHUS,

- YMETh IUIAaHUPOBaTh M  BBINOJHATH XUMHUYECKHI
OKCIIEPUMEHT (MIPEBpAIICHHUS] OPTaHUYECKUX BEIIECTB IPHU
HArpEBaHUU, TOJIyYCHUE JTUJICHA W WU3YYCHHE €TI0 CBOMCTB,
KauyeCTBCHHBIC PEAKIIMM Ha albIeTHUIbI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JleHaTypaiusi OeIKOB NpU HarpeBaHUU, LIBETHHIE
peakmuu OeIKOB; MPOBOIUTH PEAKIIMA HOHHOTO OOMEHa,
ONpeAeNsiTh CpeAy BOJHBIX pacTBOPOB, KayeCTBEHHbIE
peakuuu Ha cynbdaT-, KapOOHAT- W XJOPUAAHHUOHBI, HA
KaTHOH aMMOHWSI, PElIaTh JKCIEPUMEHTAIbHBIC 3a7aud I10
teMam "Mertamibel" u  "Hemeramibl") B COOTBETCTBUHU C
MpaBUjaMHd TEXHUKH OE€301aCHOCTH TpU OOpalleHuH ¢
BEIIIECTBAMH u 1a00paTOPHBIM 000pyI0BaHHEM;
NPEJCTABISITh PE3yIbTaThl XUMHYECKOTO JSKCIIEPUMEHTa B
dbopMe 3amucCH YpaBHEHH COOTBETCTBYIOIIUX pEaKIUd |
(dbopMyITUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

- YMETh AaHaJU3UPOBATh XUMHUYECKYI0 HH(OpPMAIHIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHHKOB (CPEICTB MaccOBOM
uHpopmanuu, ceTh

WNuTepHeT u npyrue);

- BJIQJICTh OCHOBHBIMH METOJIaMU HAyYHOTO TO3HAHUS

BEIIECTB U
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co3laBaTh TEKCTHI B pa3MYHBIX (opmarax wu
Y4eTOM Ha3zHaueHHs MH(OPMAIH U IENIEBOH ayTUTOPHUY
BBIOMpas ONTUMaJIbHYIO (GOpMy TPEACTaBICHUS |
BHU3yalIM3alluu, OLCHUBAThH AOCTOBCPHOCTE
JICTUTUMHOCTbD I/IHq)OpMaI_II/II/I, €c

COOTBETCTBHE MTPABOBBIM U MOPATHHO-3THYECKUM

HOpMaMm;
- HCIOJIb30BATh CpeacTBa MH(OPMAaLMOHHBL
KOMMYHHKAI[MOHHBIX TEXHOJIOT Ui B pelieHu!

KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHBIX nu OpI‘aHI/I?)aI_II/IOHHBII
3a/1a4 ¢ coO0IeHneM TpeOOBaHU AIPrOHOMHUKH, TEXHHUK]
0€30MacCHOCTH, THTUEHBI, pecypcocOepekeHus, IPABOBbL

M OTHYECKHX  HOpM, HOpPM  HH(OPMAIMOHHO]
0e30IacHOCTH;

- BJIAACTb HAaBBIKAMH PACIIO3HABAHUSA W 3allUTE
nHpopManuu, nH(OpMaAITMOHHOM 06€301acHOCT)
JMYHOCTH;

XUMUYECKHX SBJICHUN (HAOIIOACHUE, H3MEPEHNUE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

yMETb MPOBOAMTH  pacueTbl MO  XUMHYECKUM
dbopMynaM W ypaBHEHUSM XHMHUYECKHX peaKkuuid ¢
UCTIONIb30BaHUEM (U3MUECKUX BEIMYUH, XapaKTEPU3YIOUTUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAacChl, O0BeMa
(HOpManbHBIE YCIIOBHsI) Ta30B, KOJHMYECTBA BEIECTBA;
UCIIONIb30BAaTh  CHUCTEMHBbIE XUMHUYECKHE 3HaHUS IS
NPUHSITUS PELIEHU B KOHKPETHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

YMETh CaMOCTOSITENIbHO IUIAHUPOBATH M IMPOBOAHTH
XUMHUYECKHM SKCIIEPUMEHT (TIOJyYEHUE U U3YYEHHUE CBOMCTB
HEOPraHUYECKUX M OPraHUYECKUX BEIECTB, KaueCTBEHHBIE
peakuuMyd  YriaeBOJOPOJOB  pa3IMYHBIX  KIACCOB U
KHUCIIOPOJICO/ICPIKALIINX OPTaHUYECKUX BEIIECTB, PEUICHHE
IKCIIEPUMEHTATBLHBIX 3amaq o pacrto3HaBaHHUIO
HEOPTaHMYECKUX U OPTAaHUYECKUX BEIIECTB) C COOIOCHUEM
mpaBui  0€30IacHOTO  OOpalleHHuss C  BEHIECTBAMH |
nabopaTopHbIM  oOopynoBaHueM, (HOpPMYyIUpPOBATH  IETH
UCCJIEIOBAHMSI, TMPENOCTaBIATh B  pa3iudyHOi  Qopme
pE3yNbTaThl SKCIIEPUMEHTA, aHATH3UPOBATh U OIICHUBATH UX
JIOCTOBEPHOCTH;

YMETh OCYIIECTBISTh IIEJICHANPABICHHBI TIOUCK
XUMHYECKOH HWH(GOpMAalMU B Pa3IUYHBIX HCTOYHUKAX
(HayuHas u yaeOHOHAy4YHAs JTUTEPATYpPa, CPEICTBA MACCOBOM
undopmarnuu, cetb HWHTEpHET W ApyrWe), KPUTHUYECKH
AHATM3UPOBATH XUMHYECKYIO uH(pOpMALIUIO,
nepepabaThIBaTh €€ U UCTIOIB30BAThH B

COOTBETCTBHUH C TIOCTABJIICHHOW y4eOHOH 3amadeii;

BJIAJICTh CHUCTEMOM 3HAHUW O METOAaX HAyYHOIO
MO3HAHUS  SBJICHUNA  TPUPOMABI,  HCIOJIb3yEeMbIX
€CTECTBCHHBIX HAyKaX M YMEHHSIMH MPUMEHITh 3TH 3HAHHS
OpU DKCIEPUMEHTAIBHOM WCCIEAOBAHUN BEIIECTB M JUIS
OOBSICHEHUSI XUMUYECKUX SIBIICHUH, HMEIOIUX MECTO B
OpUpPOJIe TPAKTUYECKOH JESATENIbHOCTH 4YEeNOBEKa U B

B
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MMOBCEAHEBHOMN XU3HU;

OK 04. DddexTruBHO
B3alMOJICUCTBOBAThL U

T'OTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATCIBbHOCTHU CaMOOIIPEACTICHUTO,

- YMETh IJIAaHUPOBATH U BBINNOIHITh XUMHUYECKHIA
9KCIIEPUMEHT
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paboTaTh B KOJICKTHBE
Y KOMaH/Iie

(npeBpallleHUsl OpraHMYECKUX BEILECTB IIPY HATPEBAHUH,

-OBJIa/ICHHE  HAaBBIKAMH  y4eOHO-HCCIIeA0BaTEIbCKOM,
MPOEKTHON ¥ COLMAIIbHON IEATENIbHOCTH;

OBiaieHNe  yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JEUCTBUSIMU:

0) COBMECTHasl IeITEIbHOCTb:

- MOHMMAaTh W  HUCIOJb30BaTh  MPEUMYILECTBA
KOMaHIHOW ¥ WHIUBUYaTbHOU PabOTHL;

- NPUHUMATh [EJIH COBMECTHOM JEATEIbHOCTH,

OpPraHM30BBIBATh W KOOPAMHHUPOBATH ACHCTBHUS 1O €€
JOCTUKEHMIO: COCTABIATh IUIAH JEUCTBUH, PACIPEIEIIATh
polu ¢ yY4eTOM MHEHUH y4YaCTHHUKOB OOCYXIaTh
pe3yNbTaThl COBMECTHOW pabOThI; - KOOPAWHUPOBATH U
BBITIOJHATH PabOTy B YCIOBUSX PEAIbHOTO, BUPTYAIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

- OCYIIECTBIATh  MO3UTHUBHOE  CTpPATETHYecKoe
MOBEJCHUE B  PA3NIMYHBIX  CUTYallUAX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM
OBnazneHne yHUBEpPCAIbHBIMU PETYISITUBHBIMU
NEHUCTBUSIMU: T) IPUHATHE CEOS M IPYTUX JTFOJICH:

- MPUHUMATh MOTHUBBI U apTryMEHTHI APYTUX JOJei
MIPU aHAJN3€ Pe3yIbTaTOB JAESTebHOCTH;

- MPU3HABATh CBOE MPABO U MPABO JIPYTHX JIOJACH Ha
OmuOKH; - pa3BUBATh CIIOCOOHOCTh TOHMMAaTh MHpP C

TTO3UIIMH IPYTOTO YEJIOBEKa;

MOJTy4YeHHUE ATUIIEHA U U3YYEHHE er0 CBOMCTB, KAUeCTBEHHBIE
peakuuMu Ha anpAEeTUIbl, KpaxMal, YKCYCHYIO KHCIIOTY;
JieHaTypalys OEJNKOB IMpH HarpeBaHUM, LBETHBIE PEAKLUU
OCJIKOB; TPOBOJUThH PEAKIIMM MOHHOTO OOMEHA, OMpEeNeisITh
Cpely BOJHBIX pAacTBOPOB, KayeCTBEHHbIE peakUUd Ha
cynbdar-, KapOOHAT- ¥ XJIOPUAAHUOHBI, HA KATUOH aMMOHHS;
peuaTh 3KCIepUMEeHTaIbHbIe 3a7auu 1o TeMaM "Metauel" u
"Hemetannsl") B COOTBETCTBUM C TMpaBUIAMHM TEXHUKU
0e30macHOCTH Tpu  OOpalleHMH C  BEIIeCTBAMU |
71a00paTOpHBIM 000PYJOBaHHEM; MPEACTABIATh PE3YIbTAaThl
XUMHYECKOTO JKCIIepUMEHTa B (popMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIMX peakuuii U (HOpMyIHpoBaTh BBHIBOJABI Ha
OCHOBE 3THUX PE3YJIbTATOB;

-yMeTh  CaMOCTOATEJIbHO IUIAHUPOBATb M  MPOBOAUTH
XUMHUYECKHH SKCIIEPUMEHT (TOTy4YeHHe U U3ydeHHe CBOMCTB
HEOPraHUYECKUX W OPraHUYEeCKHX BEIIEeCTB, KaueCTBEHHBIE
peakuuMyd  yriaeBOJOpPOJAOB  pA3IUYHBIX  KJIacCOB U
KHCJIOPOJICOIEP)KALUX OPraHUYEeCKUX BEILLECTB, PELICHHUE
AKCIIEPUMEHTAIBHBIX 3a1a4y o pacrno3HaBaHUIO
HEOPraHMYECKUX M OPraHMUYECKUX BEILIECTB) C COOII0CHUEM
npaBui1  0e30MacHOro oOpalieHuss ¢  BEIIeCTBAMHU
nabopaTopHbIM  00OpyAOBaHUEM, (OPMYIUPOBATH LEIU
UCCIICIOBaHMS, TPENOCTaBIATh B  Pa3IMYHON  (opme
pe3yabTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U OLIEHUBATH MX
JIOCTOBEPHOCTB;

n

OK 07. CopnelicTBoBaTh
COXPAaHEHHUIO
OKpY>Karollen cpeibl,
pecypcocOepeKeHHIO,
MPUMEHSTH 3HaHUS 00
M3MEHEHUHU KJIuMaTa,

B o6nacty 5K010ru4ecKoro BOCIUTAHUS:

- Cc(OPMHUPOBAHHOCTh  HKOJIOTHUECKOW  KYIbTYpHI,
IIOHMMAaHHe BIIUSTHUS COLIMAIILHO-D)KOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOAHOM U COLMAIbHOU
Cpensl, OCO3HaHHE r7100aJIbHOTO Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;

- chopMUpOBAaTh TPEIACTABICHUS: O XUMHUYECKOU
COCTaBJISIOLIECH €CTECTBEHHOHAYYHON KapTHUHBI MHpA, POJU
XUMHUU B TIO3HAHUM SIBICHUH NPHPOIBI, B (OPMHPOBAHUU
MBILUIEHUST U KYJIbTYpPbl JIMYHOCTH, €€ (HYHKUIHOHAIbHOM
IPaMOTHOCTH, HEOOXOAWMOW ISl pEIIeHHs] MPAKTUYECKUX
3a/1a4 ¥ 9KOJOTHYECKH 0OOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;
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TIPUHIIMIIBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,
s pexTuBHO
JIENCTBOBATE B
Ype3BhIYANHBIX
CUTYaIUsIX

- IUIAHUPOBAaHUE M OCYLIECTBIICHUE JICWCTBUU B
OCHOBE

OKpYyKarollel cpene Ha
YCTOWYHMBOI'O pa3BUTHUS YEJIOBEUECTBA,
AKTMBHOE HEMPUSTUE JICHCTBHIA,

OKpY>Karolleu cpere;

3HaHUuA

MMPUHOCAIINX

- yMEHHE NPOTHO3UPOBATH HEOIATONPUSITHBIE
9KOJIOTMUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUM, IPEIOTBPAIATh UX; - PACIIMPEHUE OIbITA
ACATCIIbHOCTH 9KOJIOTUYECKOM HaITPpaBJICHHOCTH,

- OBJIAAICHUC HABbIKaMH y‘-I€6HO-

HCCIIEIOBATENILCKOM, MPOEKTHOM U COIMAIbHON

JACATCIIBHOCTH,

nenen

Bpe/l

- yMETh coOroaaTh npaBuia 9KOJIOTUYECKU
[[eJIeCO00pa3HOro MOBEACHHUS B  OBITY W TPYAOBOH
JEATEIbHOCTH B LEJISAX COXPAHEHUS CBOErO 3/10pPOBbS U
OKpYKalolllell MPUPOJHON Cpelbl; YYHUTHIBATh OMACHOCTH
BO3JICHCTBUS HA KUBBIE OPTaHU3MbI OIIPEICIICHHBIX BEUIECTB,
MOHUMasi CMBICTT TTOKA3aTelIs MPEIeIbHON TOIMYCTUMOMN
KOHILICHTpALUK;

- YMETh MPOTHO3UPOBATH, AHATTU3UPOBATH U OLIEHUBATh
C TO3UIMI DJKOJOTUYECKOW Oe30MmacHOCTH TOCIEACTBUS
OBITOBOM W TIPOM3BOJCTBEHHOHN JESITEIIBHOCTH YeJIOBEKa,
CBS3aHHOM C TMepepabOTKOM  BEIIeCTB; HCIIOJIb30BaTh
MOJIyYEHHbIE 3HAHUS [UIsl NPHUHATHS T'PAMOTHBIX PEIICHHI
npo0JieM B CUTYaIUsX, CBSI3aHHBIX C XUMUEH;

- YMeTb OCO3HaBaTh OIACHOCTb BO3JEHUCTBHUS Ha
JKUBBIE OPraHU3Mbl OIPEJECICHHBIX BEIIECTB, MOHUMAs
CMBICH [oKa3ares IIpeAeIIbHON JIOITyCTUMOU
KOHIICHTPAllM, W TOSACHATH HA TMPUMEPAX CIOCOOBI
YMEHBIIEHUS U MPEAOTBPAILLEHUS UX BPEIHOTO BO3IECUCTBUS
Ha OpraHu3M YeJIOBEKa.

IIK 1.1. O6paboTtka
MIEPBUYHOMN
OyXxTanTepckoun
JOKYMEHTAI1

- (opMmupoBaHUE HAYYHOTO TUTIA
MBILICHUS, BJIaJIeHHUE HAyYHOH
TEPMUHOJIOTHEH, KITFOUEBBIMU
MIOHATUSIMH B METOJAMU;
-OCYIIECTBIISTh
IeJICHATPABICHHBINA TTOUCK
MepEeHOca CPEICTB U CIIOCOO0B
JecTBUS B TPO(ECCHOHANBHYIO

cpeny

- YMEHHE JOKYMEHTHPOBATh XO3SIMCTBEHHBIE OIEpaluy U
BECTH OyXralTepcKuil yueT akTUBOB OpraHU3aluu
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2. CTPYKTYPA U COAEPKAHUE JTUCIUIIVINHBI

2.1. O0beM IMCHUIUIMHBI M BUIBI Y4eOHOH padoThI 1151 04HOH (GopMBI

00y4eHus

HaunMmenoBaHue coCTaBHBIX YacTEW TUCITUILIINHEI

O0BeM B gacax

TEOPETHYECKOE 3aHsATHE (JICKITUN) 39
npakTU4ecKue (JJabopaTopHbIE) 3aHATHUS 39
npoheccuoOHaIbHO OPUEHMUPOBAHHOE COOEPICAHUE 14
8 M.u..

npakmuyecKue 3aHAmusl 7

caMmocCTosiTeNIbHas paboTta -

KypcoBasi paboTa (IIpoeKT) -

WH/IMBUYTBHBIA TPOCKT -

MPOMEXKYTOUHAs aTTecTanus B popme dugepenyuposannozo 3auema

Bcero 78

2.2. O0beM JUCUUILIMHBI U BUbI Y4eOHO# padoThl

JJIs1 32049HOM hopMBbI 00yUeHUs

HaunMmenoBaHue coCTaBHBIX YacTEN TUCITUILIINHEI

O0BeM B yacax

TEOPETHUECKOE 3aHsATHE (JICKIIUN) 4
npaKkTUYecKue (JabopaTOPHBIE) 3aHATUS 4
npogheccuonanbHO OpUEHMUPOBAHHOE COOEPIHCAHUE 4
8 m.u.:

npakmuyecKue 3aHAmusl 2
caMmocCTosiTeNIbHas paboTta 70

KypcoBasi paboTa (IpoeKT)

VHJIUBUYAJIbHBIN TPOEKT

MIPOMEKYTOUHAs arTecTanus B hopme ouggepenyuposannoco 3auema

Bcero

78
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2.3 TemaTn4yecKkuil MJIaH U CoJAepP:KaHUe IUCHUILIHHBI 1JIs1 04HO GopMBbI 00yUeHHs

HaumeHnoBaHue Coaepixanue yueOHOro MaTepuaJia Oo6bem, aka. 4 Koabi
pa3/esioB U TeM U (opMBbI OPraHu3aMM JeATeJTLHOCTH 00yYaloImuXxcs / B TOM 4Hclie B | KOMIETEHIIHUH,
dopme ¢popmMupoBanuio
NMPaKTHYeCKOH KOTOPBIX
NMO/ITOTOBKH, CIoco0CcTByeT
aKaj. 4 3JIEMEHT
MPOrpaMMBbI
1 2 3 4
OcHoBHOeE coep:kaHne
Pa3nen 1. OcHOBBI CTpOeHMS BelllecTBa 12
Tema 1.1. Coaepxanne yueOHOr0 MaTepHaJIa OK 01
Crpoenne aTomoB TeopeTnueckoe ofyuenne 2
XUMHMECKHUX Jlekiusi. CTpoeHHe aTOMOB XUMHYECKUX 31eMeHTOB COBpEMEHHAs! MOJIENL CTPOEHHS aTOMA.
JJIEMEHTOB M IPUPOAA | ek rponnas koHdurypauus atoma. Kinaccuukanus XMMAYECKHX JIIEMEHTOB (-, p-, d-
XUMHYECKOM CBH3N | 5penvenThI). BaneHTHBIE SIEKTPOHbL. BaqeHTHOCTh. DIEKTPOHHAs IPUPO/Ia XUMUUYECKOH CBA3H.
ONEKTPOOTPHUIIATEIIHEHOCTb.
IIpakTHYecKkue 3aHATHSA 6
[IpaxTrueckas padora Nel Pemenue npakTHIECKUX 3aIaHUHA HA COCTABJICHHUE DJICKTPOHHO-
rpaduyeckux HopMy1 3JIeMeHTOB 1—4 meprooB.
[IpakTudeckas pabora Ne2 Pemenue 3aanuii Ha UCIIOIB30BAHUE XUMUYECKOW CUMBOJIUKH U
Ha3BaHUU COECIMHEHUN
Tema 1.2. Copepxanne yueOHOr0 MaTepHaJia OK 01
Hepuonneckuii Teopernyeckoe o0yueHne 2 OK 02
3aKkoH 1 Tadamua J.W.
Meneeena Jlexuus. Ilepuonuueckas cucremMa XUMUYecKux sieMentoB J[.1. h/{eH;[eneeBa.HepHoz{quCKaﬂ
cucrema xumudeckux saemeHtoB JI.M. MenpgeneeBa. dusuueckuii cmbica llepuomudeckoro
3akoHa JI.MI. MenngeneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHYECKHX DJIEMEHTOB,
00pa3yeMbIX UMHU MPOCTHIX U CIOXHBIX BEIIECTB B COOTBETCTBUHU C MOJOXKEHHEM XHUMHYECKOTO
sanementa B Ilepuommdeckoil cucreme. MUpOBO33peHUECKOE W HAydyHOE 3HAUCHHE
[Tepuonnueckoro 3akona .M. MenneneeBa. [Iporunosst J.U. MenneneeBa. OTKpBITHE HOBBIX
XIMHYECKUX JIEMEHTOB.
IIpakTHYecKkue 3aHATHSA 2
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[Ipaxtrueckas padora Ne3 Ilepunonnueckre N3MEHEHHSI CBOMCTB XUMHUYIECKUX DIIEMEHTOB U MX
COEIMHEHUM B COOTBETCTBHUHU C MojoxkeHueM Ileproaudeckoil cuCTEMEI.

Pa3znen 2. Xumuyeckne peakuuu 8
Tema 2.1. Tunsi Conep:xanue y4eOHOro MaTepuasa OK 01
XHMHYECKHX peakuuii |Teoperuyeckoe odyueHune 2
Jlexmus. Kimaccudukanus u TUITBI XUMHUYECKHUX PEAKIUN ¢ y9acTHEM HEOPTraHWUYSCKUX BEIECTB,
KonmuectBennple oTHOmeHnss B XuMuHM. Kilaccupukamuss M THIBI XUMHUYECKHX pPEaKIHUd C
y4acTUEM HEOPraHWYECKUX BellecTB. KonnyecTBeHHbIC OTHOMIEHUS B XUMUH. OCHOBHBIC
KOJIMUYECTBCHHBIC 3aKOHBI B XMMHHW W PACUEThI 110 YPABHCHUSIM XUMUYECKHUX peakiuii. Moib KaK
€MHUIIA KOJINYeCcTBa BelecTBa. MomsipHas Macca. 3aKOHBI COXPAHEHHUSI MacChl U DHEPTHUHU. 3aKOH|
Asoraapo. Momnspablit 00beM Ta30B. OTHOCHUTENBHAS TUNIOTHOCTD Ta30B.
Peaknmmn kommexcooOpa3oBaHHS C y4YacTHEM HEOPraHMYECKHX BemIecTB (Ha TpuUMepe
THIPOKCOKOMIUIEKCOB ITMHKA U AIIOMHUHHSA).
IIpakTHYecKue 3aHATHSA 2
[Ipaktnueckas padora Ne4 CocraBieHue ypaBHEHUN peakiiii COSINHEHHUS, Pa3I0KEHHS,
3aMenieHus, oOOMeHa. Y paBHEeHHUS PEeaKIUii TOPEHNs, HOHHOTO 0OMEeHa, OKHUCIICHHUS-
BOCCTAaHOBJICHHSI.
Tema 2.2. Conep:xanue y4eOHOro MaTepuasia OK 01
DJIEKTPOIUTHYECKAS | TeopeTHUecKoe 00yUeHHe 2
AUCCOHATHSA H —
HOHHBL 0BMEH Jleknus. DAEKTpOIMTHYCCKAsT TUCCOITUAIINS U HOHHBIH oOMeH. Peakiuu nonHOTO 00MeHa Teopus
AIEKTPOIUTHICCKON mucconuanyu. Peakiny nonroro oomMena. CocraBiieHHE ypaBHEHUN PeakIIni
WOHHOTO OOMEHa ITyTeM COCTAaBJIICHHS WX IIOJHBIX W COKPAIICHHBIX HWOHHBIX ypaBHEHH,
Imaponus comeit. CocTaBieHue peakuuid TrUApOdAW3a cojell. 3HaueHWe TUIPOJu3a B
Ouonornueckux 0OMEHHBIX mporieccax. [IpuMeHeHre THIpoIr3a B MPOMBIIIICHHOCTH.
JlabopaTopHbIe 3aHATHS 2
JlabopaTtopHuas pabota Nel THuIBl XUMHUYECKUX peaKITnii
Pasnes 3. CTpoeHne 1 CBOHCTBA HEOPraHMYECKUX BellleCTB 12
Tema 3.1. Conep:xanue yueOHOT0 MaTepHuaJa OK 01
Knaccnguranus, TeopeTuyeckoe o0yueHue 2 OK 02
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HOMEHKJIATypa
CTpoeHue
HEOPraHHYeCKHX
BeleCTB

Jlexuusa. Ilpeamer HeopraHM4eckod XUMHUU. B3anMMOCBA3b HEOPraHWYECKUX BEIECTB,
Knaccudukanus Heopranudeckux BeniecTB. Kpucramimdeckue u aMOp(HBIC BellecTBa. T HUIIbI
KpUCTaJUTMYeCKuX pemeTok Kimaccndpukanus HeopraHuveckux BemecTB. [IpocThie M CIOKHBIE
BemiecTBa. Metauibl 1 HemeTauibl. OcoOeHHOCTH cTpocHus. Pusndeckue cBoiicrBa. OCHOBHBIC
KJIACChl CIIOKHBIX BEIIECTB (OKCHIBI, TUAPOKCUMABI, KHCIOTHI, coau W np.). HomeHkmarypa u
HA3BaHWE HEOPTaHMYECKUX BEIIECTB HMCXOJ M3 UX XUMUYECKOW (OPMYJIbl HIIM COCTaBIICHHC
XUMHYECKO (HOpMyIIbI MCXOAS W3 Ha3BaHUS BEUIECTBA MO MEXIYHAPOTHOW WU TPHUBHAIBHOU
HOMEHKJIATypE.

IIpakTHYecKue 3aHATHS

[Ipaktuueckas pabora Ne5 Vcrounuku XuMudeckod uHPoOpMamuu (CpeacTB MaccoBOM
unpopmaru, cerb HMuatepHer wu  gpyrue). Ilomck wHbopManuu 1O  Ha3BaHUSAM,
uaeHTUhUKATOPaM, CTPYKTYPHBIM GopMyIIaM

Tema 3.2.
DOU3NKOXUMHYECKHE
cBOMcTBAa
HEOPraHN4ecKUux
BellleCTB

Conep:xanue yueOHOro MaTepHuaJia

TeopeTnyeckoe o0yyeHnune

Jlekrust. XuMudeckre CBOMNCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEUIECTB (OKCHJIOB,
TUAPOKCHIIOB, KUCJIOT, cojiekt u np.). Metamtel. O0mue Hemetaimsr. O6mue husndeckue u
XHMHUYECKHE CBOMCTBA HEMETaJUTOB. TunuuHble cBoiicTBa MeTamuioB [Y— YII rpymm.
Krnaccudukarus 1 HOMEHKIIATypa COSIMHEHUI HeMeTaIIoB. KpyroBopoThl OMOTEHHBIX
3JIEMEHTOB B MPHUPOJIC. PU3NICCKHIE U XUMUIECKHIE CBOMCTBAa MeTAIIOB. CITOCOOBI MOTY4CHUS.
MexMoeKyssipHble B3anMoaencTBrsA. KpucrammoruapaTel. ArperaTHble COCTOSHUS BEIIECTBa.
Kpucranmnueckue u amopdHbIe BemecTBa. THITBI KPUCTALUTUIECKUX PEIISTOK (aTOMHAS,
MOJICKYJIIpHAsl, MOHHAS, METAJUTMYECKas ). 3aBUCUMOCTh (DU3MUYECKUX CBOMCTB BEUIECTBA OT TUIIA
KpUCTaJUTH4YecKoi pemeTku. [Ipuannel MHOr00Opasus BemiectB. CoBpeMeHHbIE TIPECTABICHUS O
CTPOEHHH TBEPBIX, JKUAKUX U Ta3000pa3HBIX BemecTB. JKuaKue KpUCTaIIIbL.

JlabopaTopHbIe 3aHATHS

JlaGoparopHas pabora No2 CBolicTBa METAJUIOB M HEMETAIIJIOB

OK 01
OK 02

Tema 3.3.
ITpou3BoacTBO

Conep:xanue y4eOHOro MaTepuaJia

TeopeTnyeckoe o0yueHune

OK 01
OK 02




18

HEOPraHuYecKux
BelecTB. 3HAYEeHHE N
npuMeHeHue B ObITY H
HA MPOU3BOJCTBE

OOmye mpecTaBiIeHUsT O MPOMBIIIICHHBIX crloco0ax IMONYyYCHUsT XMMHUYECKUX BEIIECTB (HA)
MpUMepe MPOU3BOJICTBA AMMHUAKA, CEPHOM KHUCIIOTHI).

Uepnass u nBetHas MeTamwnyprus. [IpakTudeckoe mprMEHEHHE OSJIEKTPOIH3a s MOydeHUs]
LIETOYHBIX, IIEJI0YHO3EMEbHBIX METaJUIOB u AITIOMUHUA. Crexio u
CHJTMKATHASTIPOMBIIUIEHHOCTb.

[IpoGyiemMa 0TX0I0B ¥ TOOOYHBIX MTPOYKTOB.

IIpakTH4eckue 3aHATHS

[Ipaktrueckas padora Ne6 Ponm HeopraHU4YECKOH XMMHUH B Pa3BUTHH OOIIECTBEHHOTO ITUTAHUSA,
CO3/TaHWY HOBBIX BEIeCcTB. M3ydeHune mokasarenei 6e30macHOCTH MUIIICBOM MPOTYKITHH.

Pasnea 4. CTpoenne u cBOMCTBA OPraHMYeCKHX BelleCTB

13

Tema 4.1.

Conep:xanue y4eOHOro MaTepuasia

Kanaccnpuxanmus,

Teopernueckoe odGyyenune

CTpOeHMe U
HOMEHKJIaTypa
OpPraHHYecKUX BellecTB

Jlexums. Ilpeamer opraHumdeckoil XuMuu. B3auMoCBA3b HEOPraHMYECKMX W OPraHUYECKHX|
BEIIECTB. XUMHUYECKOE CTPOCHHUE KaK IOPSIOK COEJUHEHHs] aTOMOB B MOJIEKYJIE COIVIACHO MX
BaJIEHTHOCTH. (OCHOBHBIE IIOJIO)KEHUS TEOPUM XHMHUYECKOTO CTPOEHHUS OpPraHMYECKUX
coequHennii A.M. bytnepoBa. M3omepus um m3omepsillosiBieHre U pa3BUTHUE OPraHUYECKOH
XUMHUM Kak Hayku. [Ipenmer opraHnyeckoil XUuMuu. MecTo U 3Ha4eHUE OPraHUYeCcKOl XUMUU B
CHCTeME €CTECTBCHHBIX HayK. B3anMoCBsA3b HEOPraHMYECKUX U OPraHUYECKUX BELIECTB.
XUMHYECKOE CTPOCHUE KaK MOPSAAO0K COEANHEHNS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJICHTHOCTH.
OcCHOBHBIE [T0JIOKEHUSI TEOPUH XUMUYECKOT0 CTPOCHUS OPraHUYeCKuX coeAuHeHui A.M.
Bytneposa. YriaeponHslii ckeneT opraHnyeckod MoJieKyJibl. MoneKysipHbIe U CTPYKTYpHBIE
(pa3BepHYyTHIE, COKpaICHHBIC) XUMHIECKHe PopMyITbl. 3aBUCHMOCTH CBOHCTB BEIIECTB OT
XMMUYECKOro CTPOEHUs MoJieKyJl. Mizomepust u u3oMeps! (CTpyKTypHasi, reomeTpuueckast (1uc-
TpaHc-uzomepus). KpatHocts xumuueckoii cBs3u. [lonstre o (GyHKINOHATBHOM TPYyIIIE.
[TpuHune! knaccuuKauyu OpraHMYeCcKUX COeTUHEHUI. MexayHapoaHas HOMEHKIIATypa u
IPUHIUIIBI HOMEHKJIATYphl OPraHUYEeCKUX COEMHEHUH.

OK 01

Tema 4.2. CBoiicTBa

Conep:xanue yueOHOT0 MaTepHuaJa

opraﬂnqecxnx
coeINHEeHH

TeopeTndeckoe o0yyeHune

Jlexuust. @U3UKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COSAMHEHUM OTACIbHBIX KIIaCCOB
(ocobeHHOCTH Kiaccu(UKAMK M HOMEHKJIATYPBI BHYTPH KJ1acCa; TOMOJOTHYCCKUN PSJl ¥ 001as
(dhopmyna; nzomepust; GPU3NUECKUE CBOMCTBA; XUMHIECKUE CBOMCTBA; CIIOCOOBI MOMYYCHUS ):
[IpenensHbIe yrueBogopoasl. ['opeHne MeTana Kak OIMH U3 OCHOBHBIX HCTOYHUKOB TEIUIa B

MPOMBIIIIJICHHOCTU U 6I:ITy.HpelIeJ'ILHBI€ YTJIEBOAOPOJBI. rOpCHI/Ie MCTaHa KaK OJJUH M3 OCHOBHBIX

OK 01
0K 02
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VICTOYHHMKOB TEIUIa B IIPOMBIIIICHHOCTH U OBITY. CBOMCTBA IPUPOJHBIX YIIIEBOJIOPOIOB,
Hax0K/CHUE B IIPUPOJIC U IPUMEHEHUE alIkaHOB. HerpeaenbHble 1 apoMaTuuecKue
yrieBonopopl. IlomiuMepu3arys STuieHa Kak OCHOBHOE HAIIPABIICHUE €T0 MCTIOIb30BaHMSI.
Kucnopozacoaepxarue coeanHeHus. A30Tco/iepKaIine COeIMHEH s (aMUHbI ¥ aMUHOKHCIIOTBI,
0enkn).

JlaGopaTopHbIe 3aHATHS

JlaGopaTtopnas pabortaNe3 IlorydeHne STHICHA U U3YICHUE €TO CBOWCTB.

Tema 4.3. Conep:xanue y4yeOHOro MaTepuasia OK 01
Opranuyeckue OK 02
BelIecTBa B TeopeTrnyeckoe o0y4enune K 1.1.
sKM3HenAenaTeabHocTH M |Jleknms.  buooprannuyeckne  COeOMHEHUS. [Ipon3BOACTBO  OPraHMYECKHUX  BEIIECTB:
YyeJioBeKa. MPOU3BOJICTBO METaHOIA, repepadoTka Hedtu. [lomMITHIIEH Kak KPYIMHOTOHHAXKHBIM MPOIYKT
I[pousBoacTBo XUMHYECKOTO Tpou3BojcTBa. [IpuMenenue stunena. [Ipou3BOACTBO M MPUMEHEHUE KaydyKa H
NpUMeHeHne pesunbl. CHHTETHYECKHE ¥ HCKYCCTBEHHBIE BOJIOKHA, WX CTpOEHHME, CBoiicTBa. Poib
OpraHMYecKHX BEI[EeCTBOPraHNIeCKOW XHMHH B pEIICHHH TPOOJIEM SHEPreTHUecKoW OE30MacHOCTH, B Pa3BHTHH
B NPOMBIIIJIEHHOCTH  |MEAWIUHBI, CO3JaHMM HOBBIX MAaTEPHUAIOB, HOBBIX HCTOYHHKOB HHEPruM (aJbTepHATUBHBIC

WUCTOYHUKH dHepruu).IlpumMeHenne u Ononorundeckas poib yriieBojgoB. OKUCIICHIE YTICBOOB —

WCTOYHHUK SHEPTHH XUBBIX OpraHn3MoB. OOmacTu MpUMEHEHHs aMHUHOKHUCTOT. [IpeBparienus

OcenkoB TUINM B opranm3Mme. buonormueckue ¢yHkmmu OenkoB. buomorndeckune (yHKIUU

XKUPOB. PoJIh opraHuueckoil XMMuH B PEIICHUH ITPOOJIEM MUIIEBOM 0S30MaCHOCTH.

HyxnenHnoBbie KUCIOTHI: cocTaB U cTpoeHue. CTpoeHne HykiaeoTuaoB. CocTaB HyKIEHMHOBBIX

kucinot (JJHK, PHK).

Pouib HyKJIGMHOBBIX KHCIIOT B KH3HEICATEIHHOCTH OPTaHU3MOB.,

I[IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COIEePKAHME

I[IpakTHYecKue 3aHATHS

[IpakTuueckass padota Ne7 Pemienne mpakTHKO-OpUEHTHUPOBAHHBIX 3aJaHHN 10 COCTaBICHHIO

XUMHUYECKUX PEaKIUh, OTPAKAIOIUX XUMUYECKYI) aKTHUBHOCTh OPTaHUYECKHX COCIUHCHHIA B

Pa3IMYHBIX cpenax (MPUPOTHBIX, OMOIOTHIECKUX, TEXHOTCHHBIX ).
Pa3nen 5. KuHeTuueckue U TepMOANHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHNA XUMHUYECKUX peakuuii
Tema 5.1. Coaepxanne yueOHOr0 MaTepHaJia OK 01
Kunernueckue OK 02

Teopernueckoe odGyyenune
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3aKOHOMEpPHOCTH
NPOTeKAHUSA
XMMHYEeCKHX peaKuuii

Jlexnusa. Xumudeckue peakiuu. Kimaccupukanus XUMHUECKUX peakiuii: 1mo (pa30BOMY COCTaBY]|
(TOMOTeHHBIE M TETEPOTCHHBIE), IO KCIIOJIB30BAHUIO Karaiau3aTopa (KaTaIUTUYECKHE U
HEKATATUTUICCKHUC).
CKOpOCTh peakIiy, €€ 3aBUCHMOCTh OT pPa3jIMYHBIX (DAaKTOPOB: MPHPOJBI PEarupyroux
BEIIIECTB, KOHIICHTPAIIMHM PEarupyionuX BeImIecTB, Temmeparypsl (mpaBmwio Baxt-I'odda),
TUIOMIAI PEaKIIMOHHON MOBEPXHOCTH, HATMYHS KaTalu3aTtopa. Poib KaTtaam3aTopoB B IPHUPOJE
Y IPOMBIIIICHHOM IPOU3BOICTBE.

DHeprus akTUBalUA. AKTHBUPOBAHHBIN KOMIUTEKC. KaTanm3aTopsr u karamus. Poib
KaTalllu3aTOPOB B MPUPOJIC U MPOMBIILICHHOM MPOU3BOACTBE.

JlaGopaTopHoe 3aHsiTHE

JlaGoparophast pabotaNe4 M3zyueHne 3aBUCUMOCTH CKOPOCTH XUMHUECKON PeaKiy OT
KOHIIEHTPAINK PEarupyroyX BEIECTB U TEMIEPATYPHI.

Tema 5.2. Cogeprxanne y4eO0HOTo0 MaTepuaJia OK 01
TepmoanHaMuecK He | Teopernueckoe obyuenne OK 02
3aKOHOMEPHOCTH o
OTeKAHMSE Jlexius. Knaccudukanusi XUMHUYECKUX PEaKIUi: 1O TEIIoBOMY 3(PQeKTy (3K30TepMHUUYECKUE,
n
P ec ea . |oHOOTEpMHUeckue), 1Mo oOpatumoctu (oOpatumblie W HeoOparumeie). TemmoBble 3¢ (EKTH
XUMHYECKHX PeaKIuii. N N
PaBHOBeCHe peaxit XUMHUYECKUX peaknuii. TepMmoxumuueckue ypaBHeHHS. OOpaTUMOCTh peakiuil. XUMHYECKOe
PaBHOBECHE M €T0 CMEIICHHE IO JCHCTBUEM Pa3INYHBIX (PAKTOPOB (KOHIICHTPAIIHS PEarcHTOB|
XUMHYECKHX N
ea .. WIH TIPOAYKTOB pEaKIHH, IaBJICHWE, TeMIepaTypa) Ul CO3[aHWS ONTHMAJIbHBIX YCIOBHH
KITUH
peaxit MPOTEKAHUS XUMUIECKHUX TIPOIIECCOB.
ITonsTre 06 sHTANBIMY 1 dSHTpOIMU. DHeprus [ no6ca. 3akon ['ecca u cneacTBUs U3 Hero. Poib
CMEIIECHNSI PABHOBECHS B TEXHOJIOTHUYECKUX ITPOIECCAX
IIpakTH4ecKkue 3aHATHS
[Ipaktuueckas pabora Ne8 V3yueHue BAMSHUS pa3IMYHBIX (PAKTOPOB HAa CMEIICHUC
XUMHYECKOTO PABHOBECHSI.
Pa3nen 6. lucnepcHble cHCTEMBI
Tema 6.1. Copepxanne yueOHOr0 MaTepHaJia OK 01
I[I/ICI'lepCHble CUCTEMBbI Teopeanec]coe oﬁyqe}[ue OK 02
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U (PAKTOPBI UX Jlekuus. Qucnepcusle cuctemsl. Komtonansle cuctemsl. icTuHHBIE pacTBOpHI. PacTBOpeHne Kak OK 07
YCTOHYMBOCTH ¢duzuko-xumuueckuii mponecc. PactBopsl. CriocoObl MPUTOTOBJIEHHUS pacTBOPOB. PacTBOpUMOCTB.

MaccoBas 107151 pacCTBOPEHHOTO BeriecTBa. [IpenensHo AomycTUMBbIe KOHIIGHTPAIMN U HX

HCIIOJIb30BaHUE B OIICHKE DKOJIOIMUYECKOM Oe3omacHocTH. Kitaccubukaiiys TUCIEpCHBIX CHCTEM

o coctaBy. CtpoeHue U (pakTopbl YCTOHYMBOCTH TUCTIEPCHBIX cucTeM. PacniosHaBanue

HUCTHHHBIX PacTBOPOB, KOJUIOUIHBIX PACTBOPOB U IpyOoancHepcHBIX cucTteM. CTpoeHne

MUIEIIBL. PaccenBanne cBeTa MpH MPOX0XKACHUH CBETOBOTO ITyYKa Yepe3 ONTHYECKU

HEOIHOPOIHYIO cpeny (3ddekra Tunmans).

IIpakTHYeckue 3aHATHS

[Ipaktnueckas padora Ne9 Pemnienue 3agay Ha IpUTOTOBIICHHE PACTBOPOB.
Tema 6.2. Conep:xanue y4yeOHOro MaTepuasia OK 01
Hccienosanue cBoiicT Teoperuueckoe 00yyeHue OK 02
AAMCHEPCHBIX CUCTEM | JTexrus. [IpurotoBieHue pacTBOpPOB 3aJaHHOM (MONApHOM)  KOHLEHTPALUH IIK L.1.
A X (c MPaKTUKO-OPHEHTUPOBAHHBIMHU BOIPOCAMH ), ONIPEACICHUE CPEIbl BOJHBIX PACTBOPOB.
UJeHTU(PUKATUA

IIpakTH4eckue 3aHATHS

[IpaxTiaeckas padora Nel0 [IpuroroBnenne pacTBOpOB 3a1aHHOM (MOJISIPHOI) KOHIICHTPAIHH
Pa3gen 7. KayecTBeHHBIE peakiuu 00HAPYKeHHsI HEOPTAHMYECKHX M OPraHMYeCKHX BellecTB
Tema 7.1. Conep:xanue y4yeOHOro MaTepuasia OK 01
OoHnapy:xenmne OK 02

TeopeTnyeckoe o0y4eHune
HEOPraHUYecKUux — —
KATHOHOB M AHMOHOB | COCTaBICHHE ypaHeHuit peaxuuii oOHapykeHust KaTuoHOB [-VI rpynm 1 aHMOHOB, B T.4. B

MOJIEKYJISIPHOW ¥ HOHHOU (hopmax.

Peakumu oOHapyXeHNST HEOPTaHUYECKHUX BEIIECTB B PEATbHBIX O0BEKTaX OKPY’KAIOIIEeH Cpeibl.

IIpakTH4yeckue 3aHATHH

[Ipaktnueckas padora Nell KauecTBeHHBIE XUMHYECKUE PEAKINH, XapAKTEPHBIE IS

0o0HapyKeHHs HEOPraHWYEeCKUX BEIIECTB (KATHOHOB M aHHOHOB).
Tema 7.2. Coaepxanne yueOHOr0 MaTepHaJia OK 01
Ob6napy:renne TeopeTnueckoe oGyueHne OK 02
OpraHuvyecKux = =
BeIIeCTR CocraBneHue Ka4eCTBEHHBIX peaKkiii OOHAPYKEHUSI OPTraHUYECKUX COCAMHEHNH OTAETIbHBIX

OTACJbHBIX KJACCOB C
HCIIOJIb30BAHUEM

KJIaCCOB.

IIpakTH4eckue 3aHATHS
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Ka4eCTBEHHBIX
peaxkuumii

[Ipaktrueckas padora Nel2 KagecTBeHHBIC XUMUYICCKUE PEAKITUH, XapaKTEPHBIC IJIS
00HapyKCHHsI OPTaHHYECKUX BEIICCTB.

IIpodeccnoHaAILHO-OPUEHTHPOBAHHOE COACPKAHUE

Pasnes 8. Xumus B ObITY M HIPOM3BOACTBEHHOI JeSITEJILHOCTH YeT10BeKa OK 01
Tema 8.1. Xumus B Copaepxanne yueOHOr0 MaTepHaJia 8§ 82
ObITY M . Teopernueckoe 00yueHune 0K 07
TPOM3BOACTBECHHOMN DKkonoruveckas 0€30MacHOCTh MOCICACTBHI OBITOBON U IPOU3BOICTBEHHOM JESITEEHOCTH K 1.1.
ACHTETBEHOCTH YeNloBeKa, CBsI3aHHAas ¢ IepepabOTKON BEIIECTB; MOUCK U aHAIN3 XUMHYECKOW HH(POPMAITIH 13
HeroBeKa Pa3NUYHBIX HCTOYHHUKOB (Hay4Has 1 yueOHO-Hay4Has TUTeparypa, CpeacTBa MacCOBOM

nHpopManun, cetb HTEpHET U fpyrue).

IIpakTH4eckue 3aHATHS

[pakTuueckas pabora Ne 13Dkosoruueckas 0€30MacHOCTh HMOCIEACTBUI OBITOBOH U

MPOM3BOJCTBEHHOH JIeSITETILHOCTH YEJIOBEKA, CBSI3aHHAs C IepepabOTKON BEIIECTB.
IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COlePKaAHMNE
Paznen 9.1. UccienoBanue 1 XMMHYECKUH aHAJN3 00bEKTOB 0HOChepPhI
Tema 9.1.1. OcHoBel  |Conep:kaHue y4e0HOI0 MaTepHasia OK 01
JadopaTopHoOi K 1.1.

TeopeTnyeckoe o0yuenune
NPaKTUKH B
npogeccuoHanbHbIX  |Jlexius BeinosHeHre THIOBBIX PacueTOB 110 TEMATHUKE IKCIIEPUMEHTA (BBIXO/ IPOAYKTa
JadopaTopusix peakIim, Macca HaBeCKH, 00beM pactBoputenst). O0paboTka JaHHBIX, aHAIHM3 M OIlEHKa UX

JIOCTOBEPHOCTH (BBIYUCIICHUE CPETHETO 3HAUCHHSI DKCIIEPUMEHTAIIBHBIX JaHHBIX, IIOTPEIIHOCTH).
Tema 9.1.2. Coaeprxanue y4eO0HOT0 MaTepHuaJia OK 07
XUMHYCCKHUIi AHATH3 | Tegpermueckoe 00yUeHHe MK 1.1.
npod Boant Kucnoraocts u menoynocts Boasl. pH cpensl U MeTofp! ee onpenenenus. JKecTKOCTb BOABI U

MeTOJIBI ee onpeeneHus. CynHOCTh METOAA TUTPOBAHMSL.

Bunpl sxecTKOCTH BOJIBI (BpeMEHHAs M TOCTOsIHHAS). JKecTKOCTh BOJIBI KaK IPUYMHA BIMAJCHUS

0CaJIKOB WJIM 00Pa30BaHMUs COJIEOTIOKEHNH, IMEIOIIINX MECTO B OBITY M Ha IPOM3BOJICTBE.

CocraB cosneld, BEI3BIBAIOIINX KECTKOCTh BOJBI. XUMHUUYECKHE MTPOLECCH, YCTPAHSAIOLINE

JKECTKOCTh BOJIbI. Y PAaBHEHUSI XUMUYECKHUX PEAKINUN, HILTIOCTPUPYIOIINX IPOIIECCHI,

MPOUCXOJISIIUE IPU YCTPAHEHUH KECTKOCTH. Y CTpaHEHUE BPEMEHHOM JKECTKOCTH OBITOBBIMU H

XUMHAYeCKUMH criocobamu. CocoObl yCTpaHEHHUS IIOCTOSTHHON YKECTKOCTH.
Tema 9.1.3. Coaeprxanue y4eO0HOT0 MaTepHuaJia OK 01
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XuMunuyeckuit TeopeTuyeckoe o0yyeHue 2 OK 02
KOHTPOJIb KauecTBa = " OK 07
Jlexums. KauecTBeHHBIH XMMHYECKHUI COCTaB IMIPOAYKTOB NUTaHMs. BelecTsa,
NPOAYKTOB NUTAHUS K 1.1.
(banbcupUIUPyIONNe MPOAYKTHI ITUTAHUS, ¥ BEIIECTBA, 3arPSA3HSIONINE TPOAYKTHI ITUTAHHS.
Omnpe/eneHne 3arpsA3HSIONIMX XUMAYSCKUX BEIIECTB B IPOAYKTaX MUTAHUS, OTPE/ICIICHHE.
Knaccugukanus BemecTs, UCIOJIB3YEMbIX B MPOAYKTaX MUTAHHS MO COCTaBy. VX Ha3HaueHHE U
MIPUMEHEHHE.
Tema 9.1.4. Conep:xanue yueOHOT0 MaTepHuaJa OK 01
Hccaenosanue Teoperuyeckoe o0yueHune 2 OK 02
005eKTOB HuoChepnI Jlexua. Hogeilire 10CTHKEHUS] XUMUYECKOM HAYKH U XUMUYECKOM TEXHOJIOTHU. POJIb XMMUU B I'CI)II<< 1071
00ecrnevYeHnH KOJIOTMUSCKOM, YHEPTETUYECKON U MHIIEBOM O€30MMaCHOCTH, Pa3BUTHU MEIUIIUHBIL. o
[TpaBwita morcka u aHaIM3a XUMUIECKONH MHPOPMAIIMK U3 PA3INYHBIX UCTOYHUKOB (Hay4YHAs U
yaeOHO-HayJIHAas JINTepaTypa, CpeacTBa MaccoBor nHpopmarmu, cetb MaTEpHET). MccnenoBanme
00BekTa Onocdepsl Ha KUCIOTHOCTB, MEIOYHOCTh, XUMHUIECKUH COCTaB (3arps3HATETH, MaKPO-
Y MUKPOAJIEMEHTHI).
IIpakTHYecKue 3aHATHS 3
[Ipaktuueckas pabora Ne 14 KauecTBeHHbIT M KOJMYSCTBEHHBIM COCTaB MaTepHAJIOB
CTPOUTEIBLHO-PECTABPALIMOHHON AESTEILHOCTH U IU3aiiHa.
IIpomeskyTounas arrectauus: 1udpdepeHIUPOBAHHBIN 3a4eT 2

Bcero:

78
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2.4.TemaTnuyecKuil IVIAH M COAEPKAHUE TUCIUIUIMHBI ISl 3209HOH (P OopMBI 00yUeHU s

HaumeHoBaHue Coaep:xanue yueOHOT0 MaTepHuaJia Oo0bem, aka. 4 Koabi
pa3aesioB M TeM U ¢opMBbI OPraHu3aNMu AeATEJILHOCTH 00yYAKOIIUXCS / B TOM yHcJie B | KOMIIETEHIIUIA,
dopme ¢popMupoBanuio
NMPaKTHYEeCKOH KOTOPBIX
MO/ITOTOBKH, CIoco0CcTByeT
aKaj. 4 3JIEMEHT
NMPOrpamMMbl
1 2 3 4
OcHoBHoOe coiep:KaHne
Pa3nen 1. OcHOBBI CTpOEHNS BelllecTBA 4
Tema 1.1. Copaepxanne yueOHOr0 MaTepHaJia OK 01
Crpoenne aTomoB Teoperuueckoe o0yueHue 2
XUMHMECKHUX Jlekiusi. CTpoeHHe aTOMOB XUMHYECKUX 31eMeHTOB COBpEMEHHAs! MOJIENL CTPOEHHS ATOMA.
JJIEMEHTOB M IPUPOAA | ek rponnas KoH(Urypauus atoma. Kiaccnukanus XMMAYECKHX JJIEMEHTOB (-, p-, d-
XUMHYECKOM CBH3N | 5penvenThI). BaneHTHBIE SIEKTPOHbL. BaleHTHOCTh. DNEKTPOHHAS IPUPO/a XUMUUYECKOH CBA3H.
DNEKTPOOTPHUIIATCITHBHOCTb.
IIpakTH4eckue 3aHATHS
[Ipaxtrueckas padora Nel Pemenne npakTHIECKUX 3aIaHUH HA COCTABJICHHUE DJICKTPOHHO-
rpaduyeckux HopMyI1 3JIeMeHTOB 1—4 MeproioB.
[IpakTudeckas pabora Ne2 Pemenue 3aaHuii Ha UCTIOIB30BAHUE XUMUYECKOW CUMBOJIUKU U
Ha3BaHUM COECIMHEHUN
Tema 1.2. Copaepxanne yueOHOr0 MaTepHaJia OK 01
Hepuoxmyeckuii TeopeTnueckoe ofydenne OK 02
3aKkoH 1 Tadamna ..
Menneeena Jlexkuus. Tlepuoaunueckast cuctema xumudeckux snemeHToB .M. Menzaeneepa.llepuonnueckas

cucteMa xumuueckux snemeHToB .M. MenneneeBa. ®usmuueckuii cmbica [lepuonuueckoro
3akoHa JI.MI. MennaeneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHYECKHX DJIEMEHTOB,
00pa3yeMbIX UMHU MPOCTHIX U CIOXHBIX BEIIECTB B COOTBETCTBUHU C TMOJOXKEHHEM XUMHYECKOTO
snementa B Ilepuoauueckoil cucreme. MHUPOBO33PEHUYECKOE W  HAYYHOE 3HAUYCHHE
[Teprnomnueckoro 3akona JI.M. Menneneesa. [Iporuno3sr JI.M. MenneneeBa. OTKpBITHE HOBBIX
XIMHYECKUX IIEMEHTOB.
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HpaKTH‘leCKHe 3AHATUA

HpaKTI/IHCCKaH pa60Ta Ne3 HCpI/IOI[I/I'lCCKI/Ie M3MCHEHMS CBOMCTB XMMHUYCCKHX JJIEMEHTOB U UX
COC,I[I/IHCHI/Iﬁ B COOTBCTCTBHHU C IMMOJTOXKCHHUCM HepHOI[PI‘IeCKOfI CHUCTCMBI.

CamocrosiTenpHas paboTta 2
Pasznen 2. Xumuyeckne peakuuu 8
Tema 2.1. Tunst Conep:xanue y4eOHOro MaTepuajia OK 01
XHMHYECKHX peakuuii |Teoperuueckoe odyuenue

Jlexmus. Kimaccudukanus M TUITBI XUMHUYECKHUX PEAKIUN ¢ y9acTHEM HEOPTaHWMUYSCKUX BEIIECTB.

KonmuectBennpie orHomeHuss B XuMuH. Kiiaccupukamuss ¥ THIBI XUMHYECKHX PEaKIHUN C|

y4acTHeM HEOpPraHWYecKux BemlecTB. KoindecTBeHHbIC OTHOIICHHS B XuMmuH. OCHOBHBIC

KOJIMYECTBCHHBIC 3aKOHBI B XHMHHU W PACUEThI 10 YPABHCHUSM XUMUYECKHX peakiuii. Moib KaK

€MHHUIIA KOJINYeCcTBa BelecTBa. MomsipHas Macca. 3aKOHBI COXPAHEHHUSI MacChl U DHEPTHUHU. 3aKOH|

Asorayipo. Monsipubiii 00beM ra3zoB. OTHOCHUTEbHAS TUNIOTHOCTH I'a30B.

Peaknmn kommexcooOpa3oBaHHS C ydYacTHEM HEOPraHMYECKHX BemiecTB (Ha TpuUMepe

THIPOKCOKOMIUIEKCOB ITMHKA U AIFOMHUHHSA).

IlpakTHYecKuUe 3aHATHSA

[pakTudaeckas padora Ne4 CocraBicHHE ypaBHEHUH PEAKIA COCTUHEHIS, PA3JIOKEHUS,

3aMenieHus, oOOMeHa. Y paBHEHHUS PEaKIUi TOPEHUs, HOHHOTO 0OMEeHa, OKHUCIICHHUS-

BOCCTAHOBJICHUSL.

CamocrosTenpHas padoTta 4
Tema 2.2. Copaepxanne yueOHOr0 MaTepHasia OK 01
DNEKTPOJTUTHIECKAS | Teoperndeckoe obyueHue
AUCCOLUALMSA H =
MOHHLII 0GMeH Jlexnus. DNEKTPOIUTHYECKAS TUCCOIMAIIUS M HOHHBIA 0OMeH. Peakiuu nonnoro oomena Teopust

ANEKTPOJIMTHYCCKOM uccorualu. Peakiimu nonHoro ooMeHa. CocTaBJieHUE YPaBHEHUN PeaKIlnid

WOHHOTO OOMEHa ITyTeM COCTAaBJIICHHS WX IIOJHBIX W COKPAIICHHBIX HWOHHBIX ypaBHEHHI,

Ilmapomm3  comeit. CocTaBieHHWEe peakIuid THUAPOIN3a cojell. 3HadyeHWe THIPOJH3a B

Ononormueckux 0OMEHHBIX mporieccax. [[puMeHeHre THIPoIr3a B MPOMBIIIICHHOCTH.

JlabopaTopHbIe 3aHATHS 2

JlabopaTtopHuas pabota Nel THIIBI XUMHUYECKUX PEaKITAii

CamocrosTenpHas padoTta 2
Pa3nen 3. CTpoeHue U CBOICTBA HEOPraHUYECKHX BelIeCTB 12
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Tema 3.1.
Kuaaccndunxanus,
HOMEHKJIATYpa U
cTpoeHHne
HeOpPraHn4ecKux
BelllecTB

Conep:xanue yueOHOT0 MaTepHuaJa

Teopernueckoe oGyueHue

Jlekuusa. Ilpeamer HeopraHM4Yeckod XUMHUU. B3anMOCBA3b HEOPraHWYECKUX BEIECTB,
Knaccudukarnus Heopranmdeckux BemiecTB. Kpucrammmyeckue u aMOp(HBIC BemIeCTBa. | HIIbI
KpuUCTaJuTHYecKuX pemerok Kimaccngukanus HeopraHudecknx BemiecTB. [IpocTeie M CIOKHBIE
BemecTsa. MeTtaimmel 1 HeMeTautbl. OcobeHHocTH cTpoeHus. du3ndeckue cBoiictBa. OCHOBHEIC
KJIACChl CIIOKHBIX BEIIECTB (OKCHIBI, TUAPOKCUMABI, KHCIOTHI, coau W np.). HomeHkmarypa u
HA3BaHWE HEOPTaHMYECKUX BEIIECTB HMCXOJ M3 UX XUMUYCCKOW (OPMYJIBI HIH COCTaBIICHHC
XUMHYECKO (HOpMyIIbI MCXOAS W3 Ha3BaHUS BEHIECTBA MO MEXIyHAPOTHOW WM TPUBHAIBHOU
HOMEHKJIATYPE.

ITpakTHYecKkHe 3aHATUS

IIpaktrueckast pabora NeS Vcrounwmkyn XuMmHYeckod wuHopMamuu (CpeacTB MacCOBOU
unpopmaru, cerb HMatepHer wu  gpyrue). Ilomck wHbopManuu 1O  Ha3BaHUSAM,
uaeHTUDUKATOPAM, CTPYKTYPHBIM (GopMyIIaM

CaMocTosTenbpHas pa60Ta

OK 01
0K 02

Tema 3.2.

DU3NKOXUMHUYECKHE

CBOIiCcTBa
HEOPraHN4YecKUux
BelleCTB

Conep:xanue yueOHOr0 MaTepuaJia

Teopernueckoe oGyueHue

Jlekrust. XuMu4eckre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEUIECTB (OKCHIIOB,
TUAPOKCHIIOB, KUCJIOT, cojicit u np.). Metamtsl. O0mue Hemetaimsr. O0mue husudeckue u
XHMHUYECKHE CBOMCTBAa HEMETaJUIOB. TunuuHble cBoricTBa MeTamuioB [Y— YII rpymm.
Krnaccudukaius 1 HOMEHKIIATypa COeIMHEHUI HeMeTaIIoB. KpyroBopoThl OMOT€HHBIX
3JIEMEHTOB B MpHUpo/e. GU3NIECKHIE U XUMUIECKHE CBOMCTBAa MeTaIIOB. CITOCOOBI MOTy4YeHNSI.
MexMoeKyIsipHble B3anMoaencTBrsA. KpucrammoruapaTel. ArperaTHble COCTOSHUS BEIIECTBA.
Kpucranmnueckue u amopdHbIe BemecTBa. THUITBI KPUCTALUTHIECKUX PEIICTOK (aTOMHAS,
MOJIEKYJIIpHAsl, MOHHAS, METAJUTMYECKas ). 3aBUCUMOCTh (DU3MUYECKUX CBOMCTB BEUIECTBA OT TUIIA
KpUCTaJUTHYeCcKoi pemeTku. [Ipuanaer MHOT00Opasus BemiecTB. CoBpeMeHHBIE TIPECTABICHHUS O
CTPOCHHH TBEPJBIX, JKUIKUX U Ta3000pa3HbIX BEMECTB. JKUAKUE KPUCTAILIBL

JlabopaTopHbIe 3aHATHS

JlaGoparopHas pabora No2 CBoliCcTBa METAJUIOB M HEMETAILJIOB

CaMocTosTeabHas pa60Ta

OK 01
OK 02

Tema 3.3.
IIpoussoacreo

Conep:xanue y4eOHOro MaTepuaJia

TeopeTndeckoe o0y4enune

OK 01
OK 02
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HEOPraHuYecKux
BelecTB. 3HAYEeHHE N
npuMeHeHue B ObITY H
HA MPOU3BOJCTBE

OOmye mpecTaBiIeHUsT O MPOMBIIIICHHBIX crloco0ax IMONYyYCHUsT XMMHUYECKUX BEIIECTB (HA)
MpUMepe MPOU3BOJICTBA AMMHUAKA, CEPHOW KHUCIIOTHI).
Uepnass u nBetHass Metamwnyprus. [lpakTudeckoe mprMEHEHHeE OSJIEKTPOIH3a s TMOTydeHUs]
LIETOYHBIX, IIEJI0YHO3EMEbHBIX METaJUIOB u AITIOMUHUA. Crexio u
CHJTMKATHASTIPOMBIIUIEHHOCTb.

[IpoGyiemMa 0TX0I0B ¥ TOOOYHBIX MTPOYKTOB.

IIpakTH4eckue 3aHATHS

[Ipaktrueckas padora Ne6 Ponm HeopraHUYECKOH XUMHUH B Pa3BUTHH OOIIECTBEHHOTO ITUTAHUS,
CO3/TaHWY HOBBIX BEIeCcTB. M3ydeHune mokasarenei 6e30macHOCTH MUIIICBOM MPOTYKITHH.

CaMocTosTeIbHas pa60Ta

Pasnea 4. CTpoenne u CBOMCTBA OPraHMYeCKHX BellleCTB

14

Tema 4.1.

Conep:xanue ydueOHOro MaTepuaJia

Knaccupukanus,

Teopernueckoe odGyyenune

CTpOeHHe U
HOMEHKJIaTypa
OPraHUYecKHUX BellecTB

Jlekuus. Ilpenmer opranuyeckod Xumuu. B3anMOCBA3b HEOPraHMYECKHMX U OPraHUYECKHUX
BEIIECTB. XMMUYECKOE CTPOCHHE KaK MOPAJOK COEAMHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO WX
BaeHTHOCTH. (OCHOBHBIE [IOJIOKEHUS TEOPUM XHMHUYECKOTO CTPOCHHS OpPTaHHYECKhX
coenunennit A.M. bytnepoBa. U3omepuss u uzomepsrillosiBienue u pa3BUTHE OPraHUYECKOU
XUMUHU Kak Hayku. [IpenMeTr opraHudeckoil XxuMuu. MecTo U 3HaU€HHE OPTaHUYECKON XHMHU B
CUCTEME ECTECTBEHHBIX HayK. B3anMOCBsI3b HEOPTaHUYECKUX M OPTaHIMYECKUX BEIIECTB.
XUMHYECKOE CTPOCHUE KaK MOPSAIOK COCTMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJCHTHOCTH.
OCHOBHBI€ TTOJIOKEHUS TEOPUH XUMHYECKOTO CTPOSHHSI OPTaHMYECKHUX coennHeHn A. M.
BbytnepoBa. YriepoiHblii CKelleT OpraHu4ecKord MoeKyiIbl. MOJEKYJIIpHbIE U CTPYKTYpPHbIE
(pa3BepHYTHIC, COKpAIICHHBIC) XUMUYECKUE (POPMYITBI. 3aBUCUMOCTH CBOWCTB BEILIECTB OT
XIMHYECKOTO CTPOEHUs MoeKys. 3omepus n m3oMepsl (CTPYKTypHas, TeoMeTpruaeckas (Iwc-
TpaHc-u3oMepusi). KpatHocTh XuMudeckoit cBsi3u. [lorsTre o GyHKIMOHATRHOM TpyIIIIE.
[IpuHIHITEL KITACCU(pUKAIIUN OPTaHUYECKUX COeIMHEHNH. MexIyHapo1Hasi HOMEHKIIATypa u
NPUHIUIIBI HOMEHKJIATYPhl OPraHUYECKUX COCTMHCHUN.

CamocrosTenpHas padoTta

OK 01

Tema 4.2. CBoiicTBa

Conep:xanue yueOHOT0 MaTepHuaJa

OPraHuYeCKUuX

TeopeTndeckoe o0y4yeHune

OK 01
0K 02
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coeANHEeHHu

Jlekuua. OU3NKO-XMMHUYECKUE CBOMCTBA OPraHUYECKUX COCIMHEHUH OT/IENbHBIX KIIACCOB
(ocobeHHOCTH Kiaccu(UKAMK M HOMEHKJIATYPBI BHYTPH KJ1acCa; TOMOJIOTHYECKUN PSJl ¥ 001as
(dhopmyiia; nzomMepus; GU3NIECKUE CBONCTBA; XUMHUUECKUE CBOMCTBA; CIIOCOOBI MOJYUCHHS):
IIpenenpHbIe yriaeBogopoasl. I opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHUKOB TEIlIa B
MIPOMBINIUICHHOCTHU U ObiTy.IIpenensHble yriieBogopoasl. ['opeHre MeTaHa Kak OJFH U3 OCHOBHBIX
WCTOYHHKOB TEIUIA B IPOMBIIIICHHOCTH ¥ ObITY. CBOHCTBA MPUPOIHBIX YIIIEBOAOPOIOB,
HaxOXXJCHUE B IPUPOJIC U IPUMECHEHHE aJIKaHOB. HerpenenbHbIe 1 apOMaTHIeCKHE
yraeogopoasl. [lomumepusanus 3TulIeHa Kak OCHOBHOE HAIPaBIICHUE €r0 UCIOJIb30BAHMUSL.
Kucnoponconepkariue coequHeHns. A30TCOAepKAITUE COSTUMHEHMS (aMUHBI 1 AMUHOKUCIIOTEI,
OenKn).

JlaGopaTopHble 3aHsATHS

JlaGoparopnast pabotaNe3 [lonaydeHue sTuIeHA U U3yYEHHE €TO CBOMCTB.

CaMocTosTeIbHas pa60Ta

Tema 4.3.

Conep:xanue y4eOHOro MaTepuasia

Opranuyeckne
BelllecTBA B

Teopernueckoe oGyyenne

JKU3HENeATeTbHOCTH U
YyeJl0BeKA.
IIpousBoacTBo u
NpuMeHeHue
OPraHuYecKHUX BellecTHB
B NPOMBIIILJIEHHOCTH

Jlexktusa. buoopranumveckue coenuHeHUS. . [IpOM3BOJICTBO  OpPraHUYECKHUX  BEIIECTB:
MPOM3BOJICTBO MeTaHola, rnepepadboTka HeTH. IlommdTHeH Kak KPYyMHOTOHHAKHBIN MPOIYKT
XIMHYECKOT0 Tpou3BojacTBa. [Ipumenenune stunena. [Ipon3BoACTBO U MpUMEHEHNE KaydyKa U
pe3unbl. CHUHTETHYECKHE UM HWCKYCCTBEHHBIC BOJIOKHA, WX CTpOCHHME, CBoiicTBa. Poib
OpPraHMYECKOW XHMHH B pEIICHUH TPOOJEM SHEPreTHUYECKOW O€30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, CO3JaHWH HOBBIX MAaTE€pPHaJiOB, HOBBIX HMCTOYHWUKOB HHEPruH (aJbTEpHATUBHBIC
MCTOYHUKY SHepruwn). I [pumeHeHre u Ononoruyeckas poib yrieBogoB. OKUCICHUE YTIIIEBOJAOB —
WCTOYHUK JHEPTHH JKUBBIX OpPraHu3MoB. OO0JacTH NMPUMEHEHHS aMUHOKHUCIOT. [IpeBparienus
OcKOB THUIM B opraHusMe. buonormyeckne (yHkmum OenkoB. buomormueckne (QyHKITHH
KUPOB. PoIh OpraHndeckoi XMMHH B PEIICHUH TPOOJIeM TUIIICBOM 0€3011aCHOCTH.
HyxienHoBBIE KUCIOTHI: cocTaB U cTpoeHue. CTpoeHne HykIeoTua0B. COCTaB HyKICMHOBBIX
kuciot (JJHK, PHK).

Ponb HyKJIEMHOBBIX KHCIIOT B )KH3HEIEATEIHHOCTH OPTaHU3MOB.

JlaGopaTopHoe 3aHsITHE

IIpodeccnoHaTbLHO-OPHEHTHPOBAHHOE CO/IEP:KAHNE

IIpakTHYecKue 3aHATHS

OK 01
OK 02
IK 1.1.
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[Ipaktrueckass pabora Ne7 Pemenue NpakTHKO-OPUEHTHPOBAHHBIX 3aJaHUKM IO COCTABIICHUIO
XUMHUYECKUX PEaKIUd, OTPAKAIOIUX XUMUYECKYI) aKTHUBHOCTh OPTaHUYECKHX COCIUHCHHIA B
Pa3IMYHBIX cpenax (MPUPOTHBIX, OMOIOTHIECKUX, TEXHOTCHHBIX ).

CamocrosTenpHas padorta

Paznen 5. KuHeTuueckue U TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHNA XUMHUYECKUX peaKkuuii 10
Tema 5.1. Conep:xanue y4eOHOro MaTepuasia OK 01
Kunermrieckne TeopeTuyeckoe odyueHue OK 02
3aKOHOMEPHOCTH
IIpOTeKAHMUSI Jlexnms. Xumudeckue peaknuu. Kimaccupukanys XUMHYECKUX peaknuii: 1mo (a30BOMY COCTaBY]
XHMHYeCKHX peaknuii |(TOMOTCHHBIC W TETCPOTCHHBIC), MO WCIOJIb30BAHMIO KaTanM3aropa (KaTalWTHYCCKHE W

HEKATATUTUICCKHUC).

CKOpOCTh peakIiy, €€ 3aBHUCHMOCTh OT pPAa3INdHBIX (DAaKTOPOB: MPHPOIBI PEArupyroNX

BEIIIECTB, KOHIICHTPAIIMHM PEarupylonuX BemecTB, Temmeparypsl (mpaBmwio Baxrt-I'odda),

TUIONIAIA PEaKIIMOHHON MOBEPXHOCTH, HATMYHS KaTalu3aTtopa. Poib KaTtaau3aTOpoB B MPUPOJIC

Y TIPOMBIIINIEHHOM TTPOU3BOJICTBE.

DHeprus akTuBaluu. AKTUBUPOBaHHBIN KoMmIuiekc. KatanuzaTopsl u karanus. Ponb

KaTajau3aToOpPOB B IPUPO/IE U MPOMBIIICHHOM IIPOU3BOICTBE.

JlaGopaTopHoe 3aHsITHE

Jlaboparophas padotaNe4 M3ydyeHne 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW PEAKIIMU OT

KOHIICHTPAIINH PEarupyIOINX BEIECTB M TEMIIEPATYPHI.

CamocrosTenbHas pabora 6
Tema 5.2. Coxaeprxanue y4e0HOT0 MaTepHuaJia OK 01
TepmoUHAMHYECK HE | TegpeTnueckoe 00ydenne OK 02
3AKOHOMEPHOCTH Jlexmms. Kimaccudukarmmss XUMHYECKUX pPEaKIHil: 1Mo TerioBoMy 3h(deKTy (3K30TepMHICCKHE,
TIPOTCKAHH .. |PHImorepMuueckue), mo obpatumoctH (oOpaTHMbie W HeoOpartumble). TermoBbie APPEKTH]
XUMHIIECKHX PEAKIMM. [, \iaeckix peakiuii. Tepmoxumudeckue ypaBHeHHs. OOpaTUMOCTh peakiui. XHUMHUYECKOS
PagHoBecne PaBHOBECHE M €T0 CMEIICHHE IO JCHCTBUEM Pa3IMYHBIX (PAKTOPOB (KOHIICHTpAIMS PEarcHTOB|
::rlzl:;;lmx WIH TIPOAYKTOB pEaKIWH, JaBJICHWE, TeMIepaTypa) Ul CO3/IaHWS ONTHMAJbHBIX YCIOBHH

MPOTEKAHUSI XUMHUIECKHX MTPOIIECCOB.
[Tonsitrie 00 3HTAIBIMK U SHTpOIMU. DHeprust ['166ca. 3akon ['ecca u cneacTBus us Hero. Posb
CMEIICHHSI PABHOBECHSI B TEXHOJIOTMYECKHX ITpOIieccax
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HpaKanecmle 3aHATUA

[Ipaktnueckass pabora Ne§ I3ydeHune BAMAHUS Pa3IUYHBIX (AKTOPOB Ha CMEIICHHE
XUMHUYECKOTO PaBHOBECHSI.

CaMocTosTeIbHas pa60Ta

Paznen 6. lucnepcHble CHCTEMBI

Tema 6.1. Coaepxanne yueOHOr0 MaTepHaJIa OK 01
Hucnepcubie cucTeMbl | TeopeTHyecKoe 00yueHne OK 02
u (aKTOpbI HX Jlexums. Qucnepcusle cuctemsl. Komonansle cucteMsl. MicTuHHBIE pacTBOpEL. PacTBOpeHue Kak OK 07
YCTOMIUBOCTH (dbm3uKo-xuMudaeckui mpomecc. PactBopsl. CriocoObI MPUTOTOBICHUS PAaCTBOPOB. PacTBOPUMOCT®.

MaccoBast 701 pacTBOPEHHOTO BelecTBa. [IpenebHo J0MyCTHMBIE KOHLIEHTPALUH U UX

WCTIONBb30BaHKE B OLIEHKE HKOJIOrMYeCcKOi Oe3omacHocTu. Knaccudukanus qucnepcHbIX cUcTeM

o coctaBy. CTpoeHHe 1 (paKTOPHl yCTOMYMBOCTH AUCIIEPCHBIX cHcTeM. Pacmio3HaBaHue

WCTHUHHBIX PAaCTBOPOB, KOJUIOMAHBIX PACTBOPOB M rpydoauciepcHbIX cucteM. CTpoeHwe

Mulesuibl. PaccenBanue cBeta npu MpOX0KACHUH CBETOBOTO MyYKa Yepe3 ONTHYECKH

HeomgHOpomHYIo cpeny (3ddexra Tungans).

IIpakTHYecKkue 3aHATHSA

[Ipaktrueckast padota Ne9 Pemenne 3amad Ha MPUTOTOBJICHUE PACTBOPOB.

CamocrosiTensHas paboTta
Tema 6.2. Copaepxanne yueOHOr0 MaTepHaJia OK 01
HccaenoBanue cBoiicTB TeopeTquCKoe OﬁyquHe OK 02
AMCHEPCHBIX CUCTEM | JTekrus. [IpuroroBieHue pacTBOPOB 3aIaHHOU (MOJISIpHO¥)  KOHIICHTpAIUH IK 1.1.
AJS X (C IPaKTUKO-OPHEHTHPOBAHHBIMHI BOIIPOCAMH), OIIPEAEIEHHE CPEIBI BOIHBIX PACTBOPOB.
UIeHTU(PUKATNHT

IIpakTHYecKkue 3aHATHSA

[Ipaktuueckas padora NelO [IpurorosneHue pacTBOpPOB 3a1aHHOM (MOJISIPHON ) KOHLIEHTPALUN

CamocrosTenbHas padorta
Pasnes 7. KauecTBeHHBIE peakiuy 00HApPYKeHUSI HEOPTAaHNYECKUX U OPraHMYeCKHUX BellecTB
Tema 7.1. Conep:xanue y4eOHOro MaTepuasia OK 01
Oo0Hnapy:xkenmne OK 02

TeopeTnyeckoe o0y4eHune
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HECOPraHUYECCKUX
KaTHOHOB H aHUOHOB

CocraBneHue ypaBHCHAN peakiinii 00HapyKeHUs KaTHOHOB [-VI rpynm u aHWOHOB, B T.4. B
MOJIEKYJISIPHOH ¥ HOHHOU opMax.

Peakumu o0HapyXeHNST HEOPTaHUYECKHUX BEIIECTB B PEATbHBIX O0BEKTaX OKPY’KAIOIIEeH Cpeibl.

HpaKTH‘leCKHe 3AHATUA

[Ipaktrueckas padora Nell KagecTBeHHBIE XUMUYIECKUE PEAKITUH, XapaKTEPHBIC JJIS
00HapyXeHHsI HEOPraHUYCCKUX BENIECTB (KATHOHOB M aHUOHOB).

CamocrosiTensHas paboTa 2
Tema 7.2. Copaepxanne yueOHOr0 MaTepHaJia OK 01
Ob6napy:xenue TeopeTnueckoe oGyueHne OK 02
OpraHuYecKHX - >
BeIIeCTR CocTaBrneHue KaueCTBEHHBIX PEaKIHil 0OHAPYKEHHS OPTAaHMIECKUX COSTMHEHUH OT/IEbHBIX
KJIACCOB.
OT/IeJIHBIX KJIACCOB C
HCIO0JIb30BAHMEM IIpakTHYeckue 3aHATHS
Ka"€CTBCHHBIX IMpakTryeckas pabora Nel2 KauecTBeHHbIE XUMHYECKHE PEAKIIMHI, XaPAKTEPHBIE JIJIsI
peaKnuu 00OHAPYKEHHS OPIraHUYECKUX BEIIECTB.
CamocrosTenpHas padorta 2
IMpodeccnonanbHO-OPUEHTHPOBAHHOE COAEPKAHME
Pa3znen 8. Xumus B ObITY U NPOU3BOACTBEHHOM AeATEIbHOCTH YeJ0BeKa 2 OK 01
OK 02
Tema 8.1. Xumus B Copaepxanne yueOHOr0 MaTepHaJia OK 04
ObITY U
o 051’3]30 — TeopeTnyeckoe o0yueHue OK 07
p A DKkonoruveckas 0€30MacHOCTh MOCICACTBHI OBITOBON U IPOU3BOICTBEHHOM JESITEEHOCTH K 1.1.
ACHTETEHOCTH YeloBeKa, CBSI3aHHas ¢ TiepepaboTKOM BEIeCTB; TIOUCK U aHAJIH3 XUMUYECKOW HHPOPMAITUH U3
ea0Bexa Pa3IMYHBIX UICTOYHUKOB (HaydHas ¥ y9eOHO-Hay4YHasl IUTepaTypa, CPeACTBA MaCCOBOM
nHpopmaruu, cetb IHTEpHET U IpyTHE).
IIpakTHYecKkue 3aHATHSA
[pakTuueckas pabora Ne 13Dkosoruueckas 0€30MacHOCTh HOCIEACTBUI OBITOBOK U
MIPOM3BOJCTBEHHOH JISITETILHOCTH YEJIOBEKA, CBSI3aHHAs C epepadOTKON BEIIECTB.
CamocrosTenbHas padoTta 2
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COIePKAHME
Pasneu 9.1. UccenoBanne 1 XMMHYECKHIH aHAIN3 00bEKTOB OHOChepbl 18
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Tema 9.1.1. OcHoBBI Conep:xanue y4eOHOro MaTepuasia OK 01
JabdopaTopHOi MK 1.1.

TeopeTuyeckoe o0yueHue
NPaKTUKH B
npodeccuoHa bHBIX | Jleknus BEITOTHEHNE THITOBBIX PACYETOB 110 TEMATUKE IKCIIEPUMEHTA (BBIXO] IIPOTyKTa
Jadoparopusix peakIuy, Macca HaBecKH, 00beM pactBopuTessi). O0paboTKa JaHHBIX, aHATU3 ¥ OLIEHKA HX

JTOCTOBEPHOCTH (BBIYUCIIEHUE CPETHEr0 3HAYCHHUS IKCTIEPUMEHTAILHBIX TAHHBIX, TOTPENTHOCTH).

CamocrosTenpHas padoTta
Tema 9.1.2. Coaeprxanne y4e0HOT0 MaTepuaJia OK 07
XUMHYCCKHUIi aHATH3 | Tegpermueckoe 00yUeHHe MK 1.1.
npod Boak! KucnotrHocTh 1 meno9HoCcTs BOABL. pH cpensl u MeTons! ee onpeneneHns. JKecTKOCTh BOJBI U

MeTOJIBI ee onpeenenus. CynHOCTh METOAA TUTPOBAHMSL.

Bune! sxecTKOCTH BOJIBI (BpeMEHHAs M MTOCTOSIHHAS). JKeCTKOCTh BOJIBI KaK MPUYKHA BBITTAJACHUS

0CaJIKOB WJIM 00Pa30BaHMUs COJIEOTIOKEHNH, IMEIOIIINX MECTO B OBITY M Ha IPOM3BOJICTBE.

CocTaB cosnel, BBI3BIBAIOIINX )KECTKOCTh BOABI. XUMHUYECKHE MPOIIECCH, YCTPAHSIOIIIE

JKECTKOCTh BOJIbI. Y PaBHEHUSI XUMUYECKHUX PEAKINN, HILTIOCTPUPYIOIINX IPOIIECCHI,

MIPOUCXO/SIINE PU YCTPAHSHUH KECTKOCTH. Y CTPAHEHUE BPEMEHHON )KECTKOCTH OBITOBBIMU U

XUMHYECKUMU criocobamu. CriocoObl yCTpaHEHHS TTOCTOSIHHOM JKECTKOCTH.

CamocTosTeNbHas pabora
Tema 9.1.3. Conep:xanue yueOHOT0 MaTepHuaJa OK 01
XuMunuyeckui OK 02
KOHTPOJIb KAECTBA TeopeTndeckoe o0yyeHune OK 07
NpoaAyKTOB nuTaHus  |Jlexnusa. KauecTBEHHBI XMMUYECKHI COCTaB MMPOAYKTOB IIUTaHUs. BemecTsa, K 1.1.

(hanpcuduIUpyronMe MPOIYKTH MUTAHUS, H BEIISCTBA, 3aTPS3HSIOIINE TPOTYKThI TUTAHUS.

Omnpenenenne 3arpsA3HAIONIMX XUMAYECKUX BEIIECTB B IPOAYKTaX MUTAHUS, OTIPE/ICTICHHE.

Kiaccudukarus BemecTs, UCMOIB3YEMBIX B MPOAYKTAX MATAHUS 11O cOcTaBy. X Ha3HaueHne U

MIPUMEHCHUE.

CamocTosTenbHas pabora
Tema 9.1.4. Conep:xanue yueOHOT0 MaTepHuaJa OK 01
HccrenoBanue TeopeTnueckoe oGyuenne OK 02
06eKTOB OHOCHEpEI Jlexuus. Hoselime NOCTHXKEHUS XUMUYECKON HAYKH U XUMUYECKOHN TexHonoruu. Poias xumuu B I%Ié 1071

o0ecreYeHnH SKOJIOTMUECKON, SHEPTeTHUECKON 1 MUILEBON 0€30IaCHOCTH, Pa3BUTHH MEIULMHEI.
[IpaBuia noucka u aHaIM3a XMMUYECKOM HHPOPMAIMK U3 Pa3IMYHbIX HICTOYHUKOB (Hay4yHas U
yueOHO-Hay4Has TUTEepaTypa, CpeacTBa MaccoBoil nHpopmanun, cetb Matepuet). MccnenoBanue
00bekTa buochepsl Ha KHCIOTHOCTD, IEIIOYHOCTh, XUMHUUECKUH cOCTaB (3arpsi3HUTENIH, MAKpO-
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1 MUKPODJIEMEHTHI).

IIpakTHYecKkue 3aHATHS

2
[Ipaktuyeckas padota Ne 14 KauecTBeHHBIE M KOJMYECTBEHHBI COCTaB MaTepuUaioB
CTPOMTEIBHO-PECTABPALIMOHHON IEATENBHOCTH U AN3aiHa.
CamocrosiTensHas paboTta 4
IIpomexyTounast atrecTanusi: 1M depeHIMPOBAHHBIH 3a4eT 2
78

Bcero:
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3. YCJIOBUS PEAJIMZALIIUUA ITPOTI'PAMMBI INCHUITJINHBI

3.1. TpeOboBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

JInst peanm3amuyd TPOTPAMMBI  TUCHHUILTUHBL «XUMUSD» PEIyCMOTPEHBI
CHeIHaIbHbBIC TOMEIICHHS.

CriennanbHble TOMEIEHUS MPEJICTABISIIOT co00M ydeOHble ayTUTOPUH s
NPOBEICHUST 3aHATUI BCEX BHIOB, MNPEAYCMOTPEHHBIX 00pPa30BaTEIBLHON
IporpaMMoi, B TOM YHCJIE TPYIIOBBIX W WHIAWBHIYATbHBIX KOHCYJIBTAIUH,
TEKYIIETO KOHTPOJS W MPOMEXKYTOYHON aTTECTAIlMH, a TAKXKE MOMEIICHHS JIJIs
CaMOCTOSITEJIGHOW  pa0OThI, OCHAIIEHHBIE O00OpyIOBaHHEM, TEXHUYCCKHUMHU
cpeAcTBaMM  OOydYeHUsT W  MaTepualaMd, YyYUTHIBAIONIMMU  TpeOOBaHHS
MEXTyHAPOIHBIX CTAHIAPTOB.

Kabuner «Xumum» ocHamieH oOopyaoBaHWeM: pabodee  MeCTo
Hearorndeckoro paboTHUKA (CTOJN, CTyd); MeOellb ydeHHYecKas; IOCKa JUIs
nUChMa MeEJOM; MH(OPMAIMOHHBIA CTEHJ; HATJISAHBIE MMOCOOMs; TPUOyHA IS
BBICTYIUICHUU.

Texnuueckue cpencrtBa OOy4YeHHs: JOCKa JJIsl  [HChMAa  MEJIOM,
UH(POPMAIMOHHEIE CTEH]IBI, KOMILJIEKT HATJISTHBIX nocooui,
HOYTOYK/TIEpCOHAIBHBIN KOMITBIOTED, IKPaH, MyJIbTUMEIUATIPOCKTOP.

3.2. UudpopMannoHHoe odecnevyeHne o0yueHmst

3.2.1. OcHOBHbIE HCTOYHUKH

1. KXypun, A. A. Xumus. 10-11 knacc. ba3oBslit ypoBeHb : yueOHuUk / A. A.
Kypun. - Mocksa : U3natensctBo «lIpocBemenuer, 2024. - 176 c. - ISBN 978-5-
09-099535-1. - Tekcr : AIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1928204. — Pexxum qocTtyna: mo moJnuckKe.

2. I'abpuensn, O. C. Xumus. 10 knacc (6a30Bbiii ypoBeHb) : yueoHuk / O. C.
["abpuensn. - 10-e uzn., crep. - Mocksa : U3narensctBo «IIpocBemenue», 2024;. -
192 c¢. - ISBN 978-5-09-101657-4. - Tekct : onsnektponHsii. - URL:
https://znantum.com/catalog/product/2090098. — Pexxum qoctyna: mo moJmnuckKe.

3. Xumus. 11 kmacc (6a3oBwiii ypoBeHs) : yueOHuk / B. B. Epemun, H. E.
Kysbmenko, A. A. [Iposnos, B. B. JIlynun ; non. pen. B. B. Jlynuna. - 9-e u3g.,
crep. - Mocksa : U3narensctBo «lIpocBemenuer, 2024. - 226 c. - ISBN 978-5-09-
101653-6. - Tekct : AIEKTPOHHBII. - URL:
https://znantum.com/catalog/product/2090091. — Pexxum qocTtyna: mo moJmnucke.

3.2.2. JIonoJIHUTEIbHbIE HCTOYHUKHU
1. Aadunorenosa, M. B. Xumwus : y4eOHUK W MPAKTHKYM JJISI CPEIHETO
npodeccuonansaoro obpazosanus / . B. Audunorenosa, A. B. ba6kos, B. A.
[TonkoB. — 2-e u3a., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2024. —
291 ¢. — (IIpodeccuonanpHoe obOpazoanue). — ISBN 978-5-534-11719-6. —


https://znanium.com/catalog/product/1928204
https://znanium.com/catalog/product/2090098
https://znanium.com/catalog/product/2090091
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Tekcr : snextponHsbiid // ObpazoBatenbhas maatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/538526.

2. Tynukun, E. 1. Xumusa. B 2 4. Yacte 1. O0mas u HeopraHuueckas
XUMUS .  y4eOHMK is  cpemHero  mpodecCHOHANBHOTO  oOpa3oBaHUs /
E. U. Tynukun. — 2-e u3a., ucnp. u jpon. — Mocksa : U3agatensctBo HOpaiir,
2023. — 385c.— (IIpodeccuonansuoe o6pazoBanue). — ISBN 978-5-534-
02748-8. — Texkct : anextpouHbIl // OOpazoBaTenbHas miargopma FOpait [caidt].
— URL: https://urait.ru/bcode/513730.

3. Tynukus, E. 1. Xumus. B 2 4. Yacts 2. Opranndeckast XuMus : y4eOHUK

s cpenHero mnpodeccuonanbHoro obpazoBanusi/ E. U. Tynukun. — 2-e usm.,
ucnp. u jgon.— MockBa: WMzparensctBo IOpaiit, 2023.— 197 c.—
(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-02749-5. — Tekcer
anekTpoHHBI // OO6pazoBatenbHas miardopma HOpaiit [caiit] — URL:

https://urait.ru/bcode/513731.
4. Xumus : y4eOHUK JUIsl CpeaHero mpodecCHoHaTbHOTO 00pa3oBaHwMs /
1O. A. JleGenes, I'. H. ®aneeB, A.M. l'ony6es, B. H. lllanoBan ; mox oOmei

penakiuerr I'. H. ®ageeBa. — 2-¢ wu3n.,, mnepepad. u  jgom. — Mocksa :
N3natensctBo FOpaiit, 2024. — 431 c. — (IlpodeccuonanpsHoe oOpazoBaHue). —
ISBN 978-5-9916-7723-3. — Tekct : »anexkrpoHHbld //  OOpa3zoBaTenbHas

matdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/537876.

3.2.3. Ilepevyenb nHGOPMAHOHHBIX pecypcoB ceTu «MHTEpHETY,
B TOM 4HcJie MHGOPMALMOHHO CIIPABOYHBIX CHCTEM

1. www.interneturok.ru  («Bumeoypoku mo  mpeaMeraM  IIKOJIBHOM

IPOrpamMMbD»).

2. www.chemistry-chemists.com/index.html (27IEKTPOHHBIM KypHaI
«XUMUKA U XUMUS»).

3. www.hemi.wallstru  («Xumuss.  OOpazoBaTelnbHBIM  CalT IS
IIKOJLHUKOBY ).

4. www.alhimikov.net (O6pa3oBaTenbHBIN CAUT JJIS KOJILHUKOB).
5. www.chem.msu.su (OnekTpoHHass OMOINOTEKA IO XUMHUH).

6. www.hvsh.ru (xypHaim «XuMHS B IITKOJIE» ).

7. www.hij.ru (kypHan « XUMUS U )KU3HDBY).

3.2.4. IlepeyeHb JUIEH3MOHHOTO M CBOOOHO PACIIPOCTPAHSIEMOT0
NMPOrpaMMHOI0 o0ecrne4eHnsi, B TOM YHCJIe 0Te4eCTBEHHOT0 IPOU3BOACTBA

1. Ipunoxenue Libre Office (ucmonb3yercst s MOATOTOBKH JIOKJIAIOB,
COOOIIICHUH, BBIMTOTHEHUS APYTHX MTUCbMEHHBIX 3aaHui ).

2. Ipunoxenune Open Office (Mcmonb3yeTcs sl COCTABICHUS U PaObOTHI C
AJIEKTPOHHBIMU TAOJIUIIAMH).


https://urait.ru/bcode/538526
https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://urait.ru/bcode/537876
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3. Ilporpamma-6payzep Google Chrome (wnm apyras anbTepHaTHBHAS)
(ucnonib3yeTcss JJiss pabOThl € DJIEKTPOHHBIMU OUOJMOTEYHBIMU CHCTEMaMU U

Ipyrumu pecypcamu «MIHTepHET»).
4. CnpaBounass mnpaBoBas cuctema «Koncynbrantllntoc» (J0KagbHBIM

JOCTYT).
5. CnpaBounas npaBoBas cucrema «CAPAHT)» (JokabHBIN 10CTYyM).
6. 7-Zip (ucmonb3yeTcs I apXuBUPOBaHMUS (HailJIOB C BBICOKOW CTEIEHbBIO

CHKATHUS).
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA

JUCHUILIAHBI

4.1. ®opMbI U METOAbI KOHTPOJISI Pe3yJIbTATOB 00yUYeHMSsI

Koza OK, IIK

IToxa3aTeIn 0CBOEHHOCTH KOMIIETEHIIU I

@®opMbI KOHTPOJISA

H METOAbI OHE€HKHU

OK 01. Beibupats
CIOCOOBI pereHus
3a1a4
npodecCHOHATBHON
JeSITeTbHOCTH
NPUMEHHUTEIBHO K
Pa3TUIHBIM
KOHTEKCTaM

- 000CHOBaHHOCThH TUIAHUPOBAHUS YICOHOMH
U Ipo(peCcCHOHANBHOM JeITeIbHOCTH;

- COOTBCTCTBUC PC3YJIbTAaTa BBIITOJHCHUA
npo¢eCCHOHATBHBIX 33a]au 3TATOHY
(crannmapram, obpasiam, alropuTmy,
YCJI0BUAM, TpC6OBaHI/I}IM HJIN OKNJaCMOMY
pe3ynbTaTy);

- CTCIICHb TOYHOCTH BBITIOJITHCHHUA
ITOCTABJICHHBIX 3aaa4

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC
CpeZCTBa MOUCKA,
aHam3a u
UHTEPIIPETAIINH
uHpopmanuu u
UH(POPMAaIOHHbIE
TEXHOJIOTUH TSI
BBITIOJTHEHHS 32/1a4
npodeCCHOHAIBHON
JeSITeTbHOCTH

- YMEHHUE aHAIU3HPOBAThH
XMMHUYECKYI0 HHPOPMALIHIO, TIOTY4aeMYIo
U3 pa3HbIX UICTOYHUKOB (CPEICTB MAaCCOBOM
uH(popmanuu, ceTh

WHTepHer u apyrue);

- BJIaJICHHE OCHOBHBIMHU METOJIaMU
HAYYHOTO ITO3HAHUI BEUIECTB U SIBJICHHUH

YCTHBIN OIIPOC;
- (pOHTATBHBINA OMPOC;
- OLIEHKa KOHTPOJbHBIX
pabor;
- HaOmroneHue 3a
XOJIOM BBITIOJTHEHUS
nabopaTopHBIX PadoT;
- OLIGHKA BBITIOJTHEHUS
J1ab0paTOPHBIX padoT;
- OLIGHKA MPaKTUIECKUX
pabort
(perieHust KaueCTBEHHBIX,
pacUeTHBIX,
po¢eCCUOHAITBHO
OpPUEHTUPOBAHHBIX
3a7a4);
- OLIEHKa TeCTOBBIX
3aJIaHNI;
- HaOmroneHue 3a
XOJIOM BBITIOJTHEHUS
MHIUBUAYAIbHBIX
MIPOEKTOB U OLIEHKa
BBHITIOJTHEHHBIX IPOCKTOB,

JK3aMeH

OK 04. 3ddextuHO
B3aMMOJICHCTBOBAThL U
paboTath B
KOJUICKTUBE ¥ KOMaH/IC

- OBJIa/ICHUE HaBBIKAMU  y4eOHO-
HCCIIEN0BATEIBbCKOM, IIPOCKTHOMN u
COIIMAILHOM JeSITEIIbHOCTH,

OBnaneHne  yHUBEPCAIBHBIMU

KOMMYHUKATHBHBIMU HeﬁCTBHHMH

OK 07. ConenicTBOBaTHL
COXPaHEHUIO
OKpYKarollen Cpebl,
pecypcocOepeReHuto,
MIPUMEHSATH 3HAHUS 00
M3MEHEHUU KIIUMarTa,
TIPUHIIAIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3 dexTuBHO
JIECTBOBAThH B

- yYMEHHE co0oaTh paBUIIa
HKOJIOTMYECKU 11€71eCO00Pa3HOro NOBEACHUS
B OBITY U TPYJAOBOH JEATEIFHOCTH B IEINAX

COXpaHEHUs CBOETO 310pPOBbBS u
OKpYyKaroleun MPUPOAHOMN cpenbl;
YUYUTBIBATH OIACHOCTDH BO3HCﬁCTBHH Ha
JKUBBIE OpTraHU3MBI oTpeeNeHHbIX
BCIICCTB, IIOHUMAasi CMBICII IIOKa3aTeciist
MpeaeIbHON TOMyCTUMON

KOHI[EHTpaLuu

YCTHBIM OIPOC;
(GpOHTANIBHBIN OIPOC;

OIICHKAa KOHTpO.HBHbIX
pabor;

HaOIIOEHHE 3a  XOJOM
BBITIOJTHCHU A

1abopaTOPHBIX padoT;
OIICHKA BBITIOJTHEHHS
1abopaTopHEIX paboT;
OIICHKA MPAKTUIECKUX
pabot

( pemieHHsI KaueCTBEHHBIX,
pacueTHbIX,
poeCCHOHAITBHO
OpPUEHTUPOBAaHHBIX 3a/1a4);
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Ype3BbIYANHBIX
CUTyalusax

IIK 1.1. ObpaboTka
MePBUYHOMN
OyxranTepckoi
JOKYMEHTAIIUU

- YMEHHE TOKYMEHTHPOBATh X035CTBECHHbBIE
OTIepalliy M BECTH OyXTalTepPCKUH yueT
aKTHBOB OpraHU3alUH

OIICHKAa TECTOBBIX
3aJIaHuM;

HaOJIFOZEHNE 34 XOIOM
BBITIIOJTHEHUS
I/IHI[I/IBI/I,Z[yaJIBHBIX
MIPOEKTOB n OIIEHKAa
BBIITOJIHCHHBIX HpOGKTOB;
nuddepeHITMpPOBaHHBIN
3a4eT

4.2. Kpurepuu oueHUBaHUSI YPOBHA C()OPMUPOBAHHOCTH 3HAHUI U YMEHUI

4.2.1. Kpurepum oueHnBaHus padoTbl Ha ceMUHape (YCTHBIN 0npoc)

U y4acTHs B [1eJI0BOM Urpe

«OTJIIMYHO»

«XOpOLIOY» «yOBJIETBOPUTEIILHO»

«HEYJOBJIETBOPUTEIILHO

aKTHBHOE yJacTHE,
T.K.:

- o0yJarommiics cam
BBI3BIBACTCS
OTBEYaTh;

- JIaeT YETKHUE,
rPaMOTHBIE
pa3BepHYTHIE
OTBETHI Ha
IIOCTABJICHHBIC
BOIPOCHI;

- IPUBOJIUT
IpUMEPHI U3
pEabHOM KU3HH;

- TIOJIHO U
000CHOBaHO
OTBEYaeT Ha
JIOIIOJTHUTEILHEIC
BOTIPOCHI;

- TPaMOTHO
UCTIONB3YET
TMOHATHHHBIN
ammapar u
poeCCHOHATBHYIO
TEPMHHOJIOTHIO

- o0yJarommiics
IMpaBUJILHO U3J1aract
TOJILKO YacTh
MaTepHaa,

- 3aTpYyAHSETCS
IIPUBECTU NIPUMEPBIL;

- HEZIOCTaTOYHO YE€TKO

B II€JIOM aKTHUBHOE
y4dacTue, T.K.:

- o0yJaronuiics
nacT HpaBI/IHBHBIG nu
B I[EJIOM TPaMOTHBIE
OTBCThI, HO OJIA
YTOYHECHHS OTBETA

TpeOyroTcs U TIOJIHO OTBEYaeT Ha
HaBOJAIINE JOTIOTHUTETIbHBIE
BOIIPOCHI; BOTIPOCHI;

- IOCTaTOYHO ITOJTHO | - IPH UCTIOJIb30BAHUH
OTBEYAET HA npogeccuoHaTbHON
JIONIOJTHUTEIIbHBIE TEPMHUHOJIOTHH
BOIIPOCHI; JOIyCKaeT

- Ipu HE3HAYUTEIbHBIC
UCII0JIb30BaHUU OIIMOKHU
npodecCHOHAIBHON

TEPMUHOJIOTHH

JIOITyCKaeT

HE3HAYHUTEIILHBIC

OLINOKH

- 00yJaromuiics 1aet
OTBET C CYIIECTBEHHBIMU
omuOKaMu WK
OTKa3bIBACTCSI OTBETHUTH
Ha ITOCTaBJICHHBIC
BOTIPOCHI;

- HE OTBEYAET Ha
JOTIOTHUTETILHBIC
BOTIPOCHI,

- ipoeccroHaABbHOM
TEPMHUHOJIOTUEH HE
BJIQ/ICET WIIH JIOMYCKAET
CYIIIECTBEHHBIC OIIMOKH
MIPH UCTIOJIb30BAHUU
TEPMUHOB

4.2.2. Kputepuu olleHUBAHUS PeIIeHUS CUTYAIIMOHHO-TIPUKJIAJHBIX 3a/1a4

COTJIIMYHOY «XOpOIIIO» «YIOBIETBOPUTEIBHO)» | «HEYIOBICTBOPUTEIHLHOY
- o0yJaronuiics - B pelIeHUHU OBLITH - YaCTUYHO - OTBET HE

nacT MOJIHBIN U AONYIICHBI MpaBUJIILHOC PCHICHUC COOTBCTCTBYCT
NPaBUITBHBIN HE3HAYUTEIIEHBIC 3aJauu; KPUTEPHUSIM OIICHKH
OTBCT Ha BOIIPOCHI OH_II/I6KI/I, - HEAO0CTaTO4YHasa «YHJOBJICTBOPUTCIIBHO»
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3a/1a4H; - apryMeHTaIlus apryMeHTallus OTBETa;
- MoApoOHO pelnieHus - 3HaHHE JUIIH
apryMEHTHPYET JOCTAaTOYHAS; OT/IEJTbHBIX

pelieHue; - TEOPETUYCCKHUX

- IGMOHCTPUPYET | MPOAEMOHCTPUPOBAHO | ACHEKTOB PEIICHUS
riryOokoe 3HaHHe | oOlee 3HaHue

TEOPETUUECKHUX TEOPETUUECKHIX
aCIIEKTOB aCIEKTOB pEeIICHUS
pelieHus

4.2.3. Kputepuu olleHUBAHNSI BHEAYIMTOPHON CaMOCTOSITEIbHOM
padoThI 00y4AKOIIMXCS

Bumamu 3amanuii [yis BHEAyIUTOPHOM CaMOCTOSITEIBHOW pPaOOTBI MOTYT
OBITH:

- IS OBJAJICHWS 3HAHUSIMHU: YTCHHE TEeKCTa (yueOHWKa, MEepBOMCTOUYHHUKA,
JOTIOJTHUTENBHOM ~ JTIUTEPATyphl); COCTaBICHUE IUIAHA TEKCTa; Tpaduueckoe
U300paKEHUE CTPYKTYpPhl TEKCTA; KOHCIIEKTUPOBAHUE TEKCTA; BBHITUCKUA U3 TEKCTA;
pabota co ciOBapsSMH M CIPABOYHUKAMH; O3HAKOMJIEHUE C HOPMATHUBHBIMU
JOKyMEHTaMu; y4deOHO-HUcclefoBaTeNbckass padoTa; MCHOJIb30BaHUE AyIUO-U
BU/JIC03aIMCEN, KOMITbIOTEPHON TeXHUKU U HTEepHeTa U JIp.;

- Qs 3aKperuvieHWs] M CUCTEMaTU3alluM 3HAaHUW: paboTa ¢ KOHCIEKTOM
aekuu (oO0paboTka TEKCTa); IMOBTOpHas paboTa HaJ y4eOHBIM MaTepHaIoM
(yueOHMKA,  TMEPBOMCTOYHHMKA,  JOTOJHUTEIBHOW  JIMTEPATyphl,  ayaHoO-u
BUJICO3AINCEH); COCTABJICHNE JIaHA U TE3UCOB OTBETA; COCTABJICHUE TAOHII JJIs
CHUCTEMAaTH3ali y4eOHOTO Marepuaia, W3yYeHHE HOPMATHBHBIX MAaTEepPUAJIOB;
OTBETHI Ha KOHTPOJBHBIE BOMPOCHI, aHATUTHYECKas O0OpaboTKa TeKcTa
(aHHOTHpOBAHUE, pEICH3UPOBaHUE, pedepPUpPOBaHME, KOHTCHT-aHAIW3 € Jp.);
MOATOTOBKA COOOIIEHWH K BBICTYIUICHHMIO Ha CEMUHApe, KOH(EpPEHINY;
MOATOTOBKa pedeparoB, AOKIAJAOB; COCTaBIeHUE OUOIMOTpaduu, TeMaTHYECKUX
KPOCCBOPJIOB; TECTUPOBAHUE U JIP.;

- 17151 GOPMUPOBAHMS YMEHUM: pellleHne CUTYaIllMOHHO-ITPUKIIAAHBIX 33724 U
YOPaKHEHUI M0 00pa3ily; pellleHne BapUaTUBHBIX 3a/1ad U YIPAKHEHU; pelleHre
CUTYAIIMOHHBIX TPOU3BOJICTBEHHBIX (MPO(EeCCHOHANBHBIX) 3aJlay; MOJArOTOBKA K
JIEJOBBIM ~WUrpaM; MPOEKTUPOBAHME M MOJIETUPOBAHME pa3HBIX BHUJIOB U
KOMITOHEHTOB NIPO(PEeCCUOHATILHOM 1ESITeIbHOCTH.

Bunel 3amaHuwii 11 BHEAYIUTOPHOW CaMOCTOSTEIBHOW pabOThI, WX
COJIEpKaHUE W XapaKTepP MOTYT MMETh BapHATHBHBIA W auQdepeHIIMPOBAHHBINA
XapaKTep, YYUTHIBATh CHENMU(DHUKY CHEIUATBHOCTH, HW3y4aeMOW TUCITUTIINHBI,
WHIUBUTyJIbHBIE 0COOEHHOCTH 00y4YaroIIerocs.

[Ipu npenbsBiIeHUU BUAOB 3aJlaHUl HA BHEAYIUTOPHYIO CAMOCTOSITEIbHYIO
paboTy pEeKOMEHAyeTCs HUCHOJb30BaTh AUQPGEPEHIUPOBAHHBIA MOAXOM K
oOyvatouumcs.  Ilepeg  BbIMOJMHEHHWEM  OOYyYalOIIMMHUCS ~ BHEAYIUTOPHOU
CaMOCTOSITEJIbHOM pabOoThl MeIaroruyeckuii paboOTHUK MPOBOJUT UHCTPYKTAXK I10
BBINIOJIHEHUIO 33JJaHUs1, KOTOPbIN BKJIIOYAET LIE€Jb 3a/IaHUsl, €T0 COJIEpKaHUE, CPOKU
BBINIOJIHEHUS, OPUEHTUPOBOYHBIM 00BEM paboThl, OCHOBHBIE TpeOOBaHUA K
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pesynbrataMm  paboOThl, KpPUTEPUU OIEHKH. B  mpoiecce WHCTPYKTaxa
neJaroruyeckuii  pabOTHUK MpeaynpexaaeT oOO0y4yarolUXxcsi O BO3MOXKHBIX
TUIIAYHBIX OLIMOKAX, BCTPEYAIOUIUXCS MPHU BBINOJIHEHUH 3anaHus. MHCTpyKTax
MIPOBOJIUTCS MEJArOrMYECKUM PaOOTHUKOM 3a CUET 00beMa BPEMEHH, OTBEJIEHHOTO
Ha W3y4YCHUE TUCIUIUINHBI.

4.2.4. Kputepuu olleHUBAHWSI BHEAYIMTOPHOM
CaMOCTOSITeIbHOM PadoThI 00yYAKIIHXCS

Bumamu 3amaHuii [yis BHEAyIUTOPHOM CaMOCTOSITEIBHOW pPaOOTBI MOTYT
OBITh:

- 7 OBJAQJICHWS 3HAHUSIMH: YTCHHE TEeKCTa (yueOHWKaA, MEepBOMCTOUYHHUKA,
JOTIOTHUTEIPHOM  JIUTEPATYphl); COCTaBJICHUE IUTAHA TEKCTa; Tpaduueckoe
U300paKEHUE CTPYKTYpPbl TEKCTA; KOHCIIEKTUPOBAHUE TEKCTA; BBITUCKHU U3 TEKCTa;
paboTta co cilOBapsMH M CIPABOYHUKAMH; O3HAKOMJIEHUE C HOPMATHUBHBIMU
JOKyMEHTaMu; y4deOHO-HUcclefoBaTeNbckass padoTa; MCIOJIb30BaHUE AyIUO-U
BUICO3AIMCEN, KOMITBIOTEPHOU TEXHUKUA U IHTEpHETA U 1Ip.;

- s 3aKperuvieHWsT M CUCTEMaTU3alluM 3HAaHUW: paboTa € KOHCIEKTOM
nekuu (oOpaboTka TEKCTa); IMOBTOpHas paboTa HaJ y4eOHBIM MaTepHaIOM
(yueOHMKaA,  TMEPBOMCTOYHMKA,  JOMOJHUTEIBHOM  JIMTEpATyphbl,  ayAHO-U
BU/JIC03aIIACEN); COCTABJIECHUE IIJIAaHA U TE3UCOB OTBETA; COCTABJIEHUE TAOIMI JJIS
CHUCTEMaTH3ali y4eOHOTO Marepuaia, W3yYeHHE HOPMATHBHBIX MAaTEpPUAJIOB;
OTBETHI Ha KOHTPOJBHBIE BOMPOCHI, aHATUTHUYECKas O0OpabOTKa TeKcTa
(aHHOTHpOBAHUE, pEICH3UPOBaHUE, pedepUpPOBaHME, KOHTCHT-aHAIU3 € p.);
MOATOTOBKA COOOIIEHWH K BBICTYIUICHHIO Ha CEMUHApe, KOH(EpEHITNH;
MOATOTOBKA pedepaToB, AOKIAIOB; COCTaBlIeHHE OubImorpaduu, TeMaTUYECKUX
KPOCCBOPJOB; TECTUPOBAHUE U JIP.;

- 17151 GOPMUPOBAHMS YMEHUM: pellIeHnEe CUTYaIlIMOHHO-ITPUKIIAAHBIX 3a]1a4 U
YOPaXKHEHUI M0 00pa3ily; pellleHne BapUaTUBHBIX 3a/1ay U YIPAKHEHUI; pelleHre
CUTYAIIMOHHBIX TMPOU3BOJCTBEHHBIX (MPO(PECCHOHANBHBIX) 3aJlay; MOJArOTOBKA K
JIEJIOBBIM ~ WUrpaM; MPOECKTUPOBAHWE M MOJIECIMPOBAHUE pAa3HbIX BHUIOB H
KOMITOHEHTOB NIPO(heCCUOHATBLHOMN 1ESITeIbHOCTH.

Buael 3amaHuii  ayd  BHEAyIMTOPHOM CaMOCTOSITEILHOM paboOThl, HX
COJIepKaHUE W XapaKTep MOTYT MMETh BapHATHBHBIA W auQdepeHITMPOBAHHBINA
XapakTep, YYUTHIBATh CHENU(DHUKY CHEIUATHHOCTH, HW3y4aeMOW TUCIUTIINHBI,
WHIUBUTyJIbHBIE 0COOEHHOCTH 00yYaroIIerocs.

IIpn npenpsBiIeHUN BUAOB 33JaHUM HA BHEAYIUTOPHYIO CAMOCTOSITEIBHYIO
paboTy pEeKOMEHAYEeTCS UCHOJb30BaTh AU(PGEpPEHIUPOBAHHBIA MOAXOM K
oOyudarommumcesi.  Ilepen  BbimonHeHWeM — OOy4arOIUMUCS — BHEAYJIUTOPHOU
CaMOCTOSITeJIbHOM pabOoThl MeIaroruyeckuii paboTHUK MPOBOJUT MHCTPYKTAXK I10
BBITIOJTHEHUIO 33J1aHMs], KOTOPBIA BKIIFOUAET LIENb 3aJIaHUs, €T0 COAEpKaHUE, CPOKU
BBINIOJIHEHUS, OPUEHTUPOBOYHBIM 00BEM paboThl, OCHOBHBIE TpeOOBaHUA K
pesynbTaTam  paboThl, KpUTEpUU OLEHKUM. B  mpolecce UHCTpyKTaxa
neJaroruyeckuii  pabOTHUK MpeaynpexaaeT oO0y4yarolUXxcsi O BO3MOXKHBIX
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TUTIAYHBIX OMMUOKAX, BCTPEYAIONTUXCS MPHU BBIMOJTHEHUH 3amanus. MHCTpyKTax
MIPOBOANUTCS MEAArOTUYECKUM PAOOTHUKOM 3a CYET 00beMa BPEMEHH, OTBEIACHHOTO
Ha MU3yYeHUE TUCIUTUTHHEI.

Bo Bpewms BhIMOIHEHHST 00yYalOIMUMUCS BHEAYIUTOPHON CaMOCTOSTEIBHOU
paboTel M MpU HEOOXOTUMOCTH TMENArormueckuid paboOTHUK MOXKET IMPOBOIUTH
KOHCYJbTAIlMK 32 CYeT o0Omero OIHKETHOTO BPEMEHH, OTBEIACHHOTO Ha
KOHCYJIbTAIIHH.

CamocrosiTennpbHasi paboTa MOXKET OCYIIECTBISTHCS WHANBUIYAITBLHO WIIH
rpymnmaMu 00yJaromuxcsi B 3aBUCUMOCTH OT TIEJIH, 00beMa, KOHKPETHOW TeMaTHUKU
CaMOCTOSITEIIbHON PaOOThI, YPOBHSI CII0)KHOCTH, YPOBHS YMEHUN 00yJarOITUXCSI.

KouTtponp  pe3ynbTaToB  BHEAYAUTOPHOW  CaMOCTOSITENIbHOM  pabOThI
00yJaronmxcsi MOXKET OCYIIECTBIATHCA B TpEAeiax BPEMEHHU, OTBEICHHOTO Ha
oOsi3aTenbHBIC  y4eOHBIC 3aHATHS TI0 JUCHUINIMHE W BHEAYIUTOPHYIO
CaMOCTOSITENIbHYIO PabOTy OOydYaromuXxcsl Mo AUCIMILIMNHE, MOXKET MPOXOIUTH B
MUCHhMEHHOW, YCTHOW MM CMEMIaHHOW (opMe, C MPEACTABICHUEM H3ACIUS WIN
POAYKTa TBOPUYECKOH IEATEITHPHOCTH 00YyJaroIerocs.

Kputepussmu OIIEHKH pe3ylbTaTOB BHEAYAHTOPHONW CaMOCTOSITEIHLHOU
paboThl O0YYArOITUXCS SBIISIIOTCS:

- YpOBEHb OCBOCHHS 00YJaIOIUMCS y4eOHOTO MaTepHaa;

- yMeHHe OOydYaroIIerocs HCIONIb30BaTh TEOPETHUECKUE 3HAHUA TPHU
BBITIOJTHCHUH TTPAKTHYECKUX 3a/1a4;

- cpOpMUPOBAHHOCTH OOIICYIEOHBIX YMECHHIA;

- 000CHOBAaHHOCTb U YETKOCTh M3JI0’KEHUS OTBETA;

- ohopMIIEHHE MaTepHaia B COOTBETCTBUH C TPEOOBAaHUSMHU.

4.2.5. Kpurepuu onileHUBaHMSI 3HAHUNA M YMEHUI 10
UTOraM OCBOECHHS TN CIUNINHBI

ITpoMexyTouHas arrecTanusi IpoBOIUTCS B Gpopme quddhepeHIUPOBAHHOTO
3ayeTa B XOJ/€ JIETHEW IMPOMEXYTOUHON aTTeCTAallMd C BBICTABICHHEM HTOTOBOU
OLICHKM Mo aucuuiimHe. B xoxe auddepeHMpoBaHHOTO 3aueTa MpOBEpsieTCs
CTETNEeHb YCBOCHHUS MaTepuana, yMEHHE TBOPUECKH M IMOCIEJOBATEIbHO, YETKO U
KpaTKO OTBEYaTh Ha IMOCTaBJICHHBIE BOMPOCHI, JENaTh KOHKPETHBIE BBIBOJBI U
dbopMynupoBaTh 00OCHOBAHHBIE TpEANOKEHUsA. MToroBas oOIleHKa OXBaTHIBAET
IPOBEPKY MAOCTMKEHHSI BCEX 3asfBIICHHBIX LEJeH W3y4YeHHS AUCUUIUIMHBI U
IPOBOAUTCA JJIsl KOHTPOJISI YPOBHS NMOHHMMAaHUS OOYYArOIIMMHCS CBSI3€H MEXIY
Pa3IMYHBIMU €€ HIEMEHTaMHU.

B Xxome mnpoMexyTOYHOM AaTTECTallMM aKLEHT JAENAaeTCs Ha IPOBEPKY
CIOCOOHOCTEH OOYYarOMMXCsl K TBOPYECKOMY MBIIUICHUIO W HUCIOJIB30BAHUIO
NOHATUWHOTO ammapaTa TUCHUIUIMHBI B PEIICHUH MPOo(EeCCHOHATBHBIX 33Jad IO
COOTBETCTBYIOIIEH CIEIMATIbHOCTH.

3uanus, yMeHHs oOydaromuxcs Ha auddepeHIupoBaHHOM 3adeTe
OLICHHUBAIOTCS MO MATHOAUIbHOM cucTeMe. OneHka oO0bsBIIETCS 00ydarouemMycs
0 OKOHYAHUHU €ro OoTBeTa Ha AuddepeHurpoBaHHOM 3adere. llomokuTenbHas
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OLICHKAa («OTJII/I‘-IHO», «XOpomio», «yAOBJICTBOPUTCIIBHO» 3aHOCHUTCA B 3a4YCTHO-
OK3aMCHAIlMOHHYIO BEAOMOCTb H 3aUCTHYIO KHHKKY JIMYHO IIPCIOJaBaTCIICM.
OHCHKa CHCYAOBJICTBOPUTCIIBHO» IIPOCTABIIACTCA TOJIBKO B 3K3aMCHAIIMOHHYTO

BEAOMOCTB.

OO0mmMu

KPUTEPUSAMH,

ONPEAECTSIOIIUMHU

mudpepeHInpOBaHHOM 3a4eTe, SIBISIOTCS:

OLCHKY  3HaHWW  Ha

«OTINMYHO» «X0opo1o» «Y IOBIETBOPUTEIILHO) «HeynoBneTBOpUTEILHOY
HaJIu4uue HaJIuuue HaJIM4ue TBEPIBIX HaJIM4YKe TPyOBIX OMNOOK B
rITyOOKHX, TBEPABIX U 3HaHull BOObEME OTBETE, HEIIOHUMaHUE
HCYEPIIBIBAOIINX JOCTaTOYHO IPONJEHHOIO Kypca B CYLIHOCTUM3JIaracMoro
3HaHUIl B 00beMe | IOJIHBIX 3HAHWH | COOTBETCTBHUHM C LEJIAIMU | BOIIPOCA, HEYBEPEHHOCTh U
IIPOHJIEHHOT O B 00BbEME 00y4yeHHs, HO HETOYHOCTh OTBETOB Ha
Kypca B IIPOMJEHHOTO U3JI0KEHUE OTBETOB C JOTIOJIHUTEIIbHBIE U
COOTBETCTBHH C Kypca B ommnOKamu, HaBOJSILNE BOIPOCHI
IIOCTABJICHHBIMA | COOTBETCTBUU C | HCIPABIIIEMBIMHU I1OCIIE
IIPOrpaMMon LEJSIMU JIOTIOJTHUTEIbHBIX
Kypca LeasiMu o0yueHus, BOIIPOCOB,
o0y4eHus, HE3HAYUTEIIbHBI HEO0XO0AUMOCTh
I'PaMOTHOE U € OIMOKHU Npu HaBOJAILIUX BOIIPOCOB
JIOTUYECKHU OCBELLEHUH
CTpOiTHOE 3aJJaHHBIX
U3JI0KEHHE BOIIPOCOB,
MaTepHaganpu 4ETKOE
OTBETE, 3HaHUE U3JI0KEHNE
JIOTIOJTHUTEIBHO MaTepuaia
PEKOMEHI0BaH
HOH

JUTEPaTyphl
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JIner perucrpanumn u3MeHeHui K padoydeii nporpaMmme JHCIUIIIHHBI

No Hara Howmepa JlokyMeHT, Ha OCHOBaHUH [Toanuce
/' BHECEHMS M3MEHEHHBIX KOTOpPOTO BHECEHBI Copepxanue U3MEHEHUN 3aBeJlyIOIIETO
II/11 o o
U3MEHEHUHN JINCTOB W3MEHEHUSA kadenpoit
1 2 3 4 5 6
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