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PaGouas mporpamma y4eOHOMN AUCIIUTUTMHBI
OVII.07 Xumus

PabGouass mporpamma y4eOHOM IUCIHMIUIMHBI pa3paboTaHa Ha OCHOBE
[TpumepHOiIi IporpaMmbl 001IE00Pa30BATETBHBIX 00pa30BaTEIbHBIX OpraHU3aIHi,
PEKOMEHOBAHHBIX denepanbHbIM rOCyJ1apCTBEHHBIM O10/KETHBIM
00pa3oBaTeNbHBIM  YUPEKICHHEM  JOMOJHUTEIBHOTO  MPOGECCHOHATBHOTO
oOpazoBanus «IHCTUTYT pa3BuTHs npodeccuoHaabHoro oopazoanus» (PI'BYOY
JAIIO «MUPTIO») B kadecTBe MPUMEPHBIX MPOTpamMM ISl peaiu3allid OCHOBHOM
npodeccuoHanbHOW 00pa3oBarenbHO mporpammbel CIIO Ha 06a3ze OCHOBHOIO
oO1ero o0pa3oBaHus € MOJTYYEHUEM CPEIHETo 00I1ero oopazoBanus (MPoToKoJ Ne
13 ot 29 centa0ps 2022 roma) u denepasbHOM 00pa30BATENBHOW MPOrPAMMBI

cpeadero ob6mero oOpa3zoBanusi Ilpukaz3 MunnpocBemenuss Poccun ot

23.11.2022 N 1014.
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COJIEPKAHUE

1. OO6mas xapakTepucThka paboueil mporpaMmbl
00111e00pa30BaTeNbHON TUCIUITITHHBI « X MUY

2.CTpyKTypa U coJiep>kaHue y4eOHOU JUCITUTUTNHBI

3.YcnoBus pcain3aliii IIporpaMmMbl JTUCHUIIIIMHBI.

4. KOHTpOJ'IB 1 OICHKA PC3yJIbTATOB OCBOCHUA JUCHUIIIIMHBL
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM
MMPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
JANCHUITJIIMHBI «XUMUS»

1.1. MecTo OMCHUILVIMHBI B CTPYKTYpe OCHOBHOW mpodeccHoHATbHOI
0o0pa3oBaTeIbHOM NMPOTrPAMMBI:
OobmeoOpa3oBaTenpHasl TUCIHUIUIMHA «XUMUS» SBISIETCS 00S3aTEIBbHOM YacThIO
001e00pa3oBaTeNbHOTO LMKIAa 00pa30BaTeIbHOM MPOrPaMMBl B COOTBETCTBUU C
36.02.01 Berepunapusi.

1.2. llesin 1 uIaHUpYeMble Pe3y/IbTAThl 0CBOCHHUS TUCHHUIINHBI:

1.2.1. llean u 32124y TUCHHUILIMHBI

®dopmHpoBaHUE Yy CTYACHTOB XHMHUYECKOH COCTAaBJISIONIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa KaK OCHOBBI MPUHSTHS PEHICHUN B JKU3HEHHBIX WU
MIPOM3BOJICTBEHHBIX CUTYAIIHsIX, OTBETCTBEHHOTO MMOBEJCHHS B PUPOIHON Cpee.

3agaum IMCUMILIUHBI:

1) chopmupoBaTh MOHUMAaHUE 3aKOHOMEPHOCTEH MPOTCKAHHS XUMUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOWIEN CpeJie, LETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBS3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pPa3BUTh YMCHHS MPOBOAMTH PACUYCTBl 1O XMUMHYCCKHUM (GOpMysIaM H
YPaBHEHUSAM XUMUYECKUX PEaKIUi, INTAHUPOBATh U HHTEPIPETUPOBATH PE3YJIbTATHI
XUMHYECKHUX IKCTIEPUMEHTOB,

3) chopmHUpoBaTh HAaBBIKM TPOBEICHUS XUMHUYECKHX DKCICPUMEHTATBHBIX
WCCJIEIOBAHUM C COOIIOICHUEM TIPaBMII 6€30macHOT0 OOpaIeHus ¢ BEIIECTBAMU U
71a060paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHS aHAJIM3UPOBATh, OICHUBATH, MPOBEPATH Ha
JIOCTOBEPHOCTH M 0000111aTh HH(POPMAIII0O XUMUYECKOTO XapaKTepa U3 pa3IMUHbIX
HUCTOYHHUKOB,;

5) cdopmupoBaTh yMEHHUS  TPOTHO3UPOBATH  MOCJICIACTBUS  CBOCH
NEATETPHOCTH W XWMHUYECKHX TMPUPOJHBIX, OBITOBBIX M IPOU3BOJCTBEHHBIX
IPOILIECCOB;

6) chopmupoBaTh MOHUMAHKUE 3HAYUMOCTH JIOCTHIKCHUN XMMHUYECKOW HAYKH
Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAIBHON M MPOU3BOJICTBEHHOM cdep.
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1.2.2. TlnanupyeMble pe3yJbTaThbl OCBOeHHsI 00IIeo0pa3oBaTeJIbHOM
aucuIMHbI B cooTBeTcTBUHH ¢ PI'OC CIIO u Ha ocnoBe ®I'OC COO
Oco6o¢ 3HaueHHEe TUCHUILUTMHA UMeeT Mpu popMupoBanuu U pazButnu OK

u [1IK
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Koa n
HAaHMeHOBaHHe
(popmupyembIx
KOMIIeTeHIHI

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIHUIIHHBI

O6ume!

III/ICIII/IHJII/IHapHLIez

OK 01. Beibupats
CIIOCOOBI pELICHUS
3a1a4
pohecCHOHATTLHOM
JeSTEIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTb K TPY/y, OCO3HaHHE [IEHHOCTH MacTEepCTBa,
TPYIOJIO0HE;

- TOTOBHOCTh K aKTUBHOM JIE€SITCILHOCTH TEXHOJIOTHUECCKON U
COIIMAIbHOW HAIPaBIEHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH,

IUIAaHUPOBaTh M CAMOCTOATEIbHO  BBINOJHATH  TaKylo
NeSITENIbHOCTD;
- MHTEpeC K pa3nu4HbIM cdepaMm npodeccHoHANTbHOM
NeSITeNIbHOCTH,
Osaanenue YHHMBEPCAJIbHBIMH y4eOHbIMU

MO3HABATEJbHBLIMH JeHCTBUSIMMU:

a) 0a30Bble JOTHYECKHE JelCTBHS .

- CcaMOCTOSITENbHO (OPMYNHUPOBATh W  aKTyaTU3UPOBAThH
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE,

- YCTaHaBIIMBATh CYIIECTBEHHBIN MTPU3HAK WJIA OCHOBAHUS TSI
CpaBHEHUs, Kiaccuukanuu u 0600IICHHS;

- OINPEACINATh LIeNIU JeATEeIbHOCTH, 3a1aBaTh TapaMeTPhl U

- BJIAJICTh CI/ICTGMOﬁ XUMHUYCCKUX 3HaHI/II71, KOTOpaSI BKJIFOUACT:

OCHOBOITOJIATAIONINE TTOHATHSA (XMMUYECKHH DJIIEMEHT, aToM,
3JIEKTPOHHAs 000JI0UKa aToMa, S-, P-, d-3JIeKTpOHHBIE OPOUTAITH
aTOMOB, HOH,

MOJICKYJIA, BaJICHTHOCTbD,

JIEKTPOOTPHULIATENIBHOCTD, XUMHUYECKas
CB$I3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHbII
(GyHKIMOHAIbHAs  TpyIIa, paaukal,
M30MEpPbl, TOMOJIOTUYECKUIM Psil, TOMOJOTH, YIJIEBOAOPOBL,
KHUCIOPOA- W a30TCOJAEPIKAIlNEe COSAUHEHUs,, OUOJIOTrHYecKU
aKTUBHBIE BelllecTBA (YrJ€BOJbI, KUPBI, OEJIKH), MOHOMEp,
CTPYKTypHOE
COEIMHEHUS, KpUCTANINYECKasl pelieTKa, TUIIbI XUMHUUECKUX

CTCIICHb OKUCJICHHA,

CKCIJICT, n30MCEpus,

IoJIMMEp, 3BC€HO, BBICOKOMOJICKYJIAPHBIC
peakuuii

SHAOTECPMHUYCCKUC,

(OKHCITUTENBHO-BOCCTAHOBUTEINBHEIE,
obmMmeHa),

9K30- U
pacTBop,
AIEKTPOJIUTUYECKAs

pC€akuu  MOHHOTI'O
OJICKTPOJIUTHI, HEDJICKTPOJINUTEI,

MACCOIMAIIAS,  OKHCIHUTENIb, BOCCTAHOBUTED,

XUMHUYECKON peaKIK, XMMUYECKOEe PaBHOBECHE), TEOPUH U

CKOPOCTh

! Vka3bIBaloTCS JIMUHOCTHBIE M MeTAnpeaMeTHbie pe3yabrathl u3 ®T'OC COO (B nocnenneit penakuuu ot 12.08.2022) B oTriiaroibHoii Gpopme, popMupyeMble
0011e00pa3oBaTeTLHON JUCITUILTHHOM
2 JlucuunnuHapHsle (PEIMETHBIE) PE3YJILTATH YKA3hIBAKOTCA B COOTBETCTBHU C METOMKOMN MPENO/IaBaHuUs UCIUILIMHBL
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KPUTEPUU UX JTOCTHUKCHUS;

- BBIABJIATH 3aKOHOMECPHOCTH u IIPOTHUBOPCUUA B

paccMaTpruBACMBIX SABJICHUAX,

- BHOCHUTb KOPPEKTHUBBI B JE€ATEIIBHOCTh, OLICHUBATH
COOTBETCTBUE  PE3YJbTATOB LEJSAM, OLEHUBATh PUCKH
IMOCJICICTBUN NCATCIBHOCTH;

- pa3BUBaThb KPEATUBHOE MBIIUICHUE TIPU  PEUICHUHU

YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCJIEN0BATENbCKUE €iCTBHS:

- BJANCTh HABBIKAMH  y4eOHO-UCCIICJIOBATECIBCKONH U
MIPOEKTHOH 1eATENbHOCTH, HABBIKAMHU pa3peleHus Mpooem;

- BBISIBIIATH MPUYHHHO-CJIEACTBEHHBIE CBSI3U u
aKTyaJM3UpOBaTh 3aJla4yy, BBIABUTATh TMIIOTE3Y €€ pELICHUs,
HaXOaUTh APTYMCHTBI JJIA J0Ka3aTrcJbCTBa CBOUX
YTBEPKICHUH, 3a7aBaTh ITapaMeTPbl U KPUTEPUU PEILICHNUS;

- AHaJIM3WpoOBaTh IMOJYYCHHBIC B XOJAC PCIICHHUA 3aaadyu
pPE3YIbTATBI, KPUTUUYCCKH OLCHUBATHL HX JOCTOBCPHOCTD,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

- yMETh TNE€PEHOCUTh 3HAHUS B [O3HABaTEIbHYI0 W
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIILHOCTH,

- YMETh HWHTErpUpPOBaTHh 3HAHUS M3 PA3HBIX MPEAMETHBIX
o0acTe;

- BBIJIBUTaTb HOBBIC HWACHU, MpcajiaraTb OpPUTHHAJIbHBIC
MOAXOBI U PEIICHHUS;

- CIIOCOOHOCTH UX UCIIOIb30BaHUs B IIO3HABATCILHOU U

3aKOHBI (TEOPUs XMMHUYECKOI'O CTPOEHHUSI OPIraHUYECKUX BEIIECTB
A.M. bytiepoBa, TeOpusi 3JIEKTPOIUTHUYECKON HCCOIMAIINH,
nepuoanueckuil 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XUMHH,
(haKTOIOTHYECKUE CBEJICHHS O CBOWCTBAX, COCTAaBe, MOJyYCHUH U
0€30I1aCHOM HCIOJIb30BAHUU BAXKHEWIIMX HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB B OBITY U NMPAKTHYECKOH NEATEIbHOCTH
YeJIOBEKa;

- YMeTh BBIABIATH XapaKTepHblE IPU3HAKK U B3aUMOCBS3b
HN3YUYCHHBIX HOHﬂTHﬁ, IMPUMCHATE COOTBCTCTBYIOIIUC ITOHATHA
nopru OInruCaHuMu CTPOCHUA U CBOMWCTB HCOPraHM4YC€CKUXx U
OpraHN4Y€CKUX  BCIICCTB

U UX TPEBPALICHUN; BBIABIATH

B3aHUMOCBSA3b  XMMHYECKHX 3HAaHMM C  TOHATUSIMH U
MPEICTABIECHUSAMH APYTUX ECTECTBEHHOHAYYHBIX PEIMETOB;

- YMETh UCIIOJIb30BaTh HAUMEHOBAHUS XUMUUYECKUX COCIUHEHUN
MEXKIYHAPOIHOTO COK3a TEOPETUYECKON U IPUKIIAJHON XUMUH U
TpPUBHAJIbHBIE HA3BAHUS BAYKHEHIIINX BEIIECTB (STUJICH, alleTUIICH,
rmnepuH, GeHomn, popMaabIeru, YKCycHash KHCIOTa, TIUIMH,
yrapHbli Ta3, YIVIEKHCIBIA Ta3, aMMHUaK, TralleHas HW3BECTb,
HeramieHasi HW3BECTh, MUTHEBAas COJa W JPYTUX), COCTABISITH
(hopMyITBI HEOPTAaHWYECKUX U OPTAHUYECKUX BEIECTB, YPaBHEHUS
XUMUYECKUX PpEeaAKIHi, OOBSCHATh WX CMBICI; TOJITBEPKIATh
XapakTepHbIE XUMHYECKHE CBOICTBa BEILIECTB
COOTBETCTBYIOLIMMHU 3KCIIEPUMEHTAMH U 3aIUCIMHU

YpaBHEHUN XUMUYECKUX PEaKIIHil;
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COLMAJIbHOM MPAKTUKE - yYMeTb  yCTaHaBIMBaTh  I[PUHAJICKHOCTb  H3YUYECHHBIX
HEOPraHWYECKUX M OPraHMYECKUX BEUIECTB K OINPEICICHHBIM
KJIaccaM U TPYIIIaM COEAUHEHHM, XapaKTEPU30BaTh UX COCTAB U
BAKHEMIIME CBOWMCTBA; ONPENENATh BHJBl XMMHYECKUX CBS3€H
(koBanieHTHAs, HMOHHAs, META/NIMYeCKasi, BOJOPOIHAs), THUIIbI
KPUCTAIJIMYECKUX  PEIIeTOK BEHIeCTB;  KiIaccU(pUIMpPOBAThH
XUMUYECKUE PEAKIINH;

- copmupoBaTh MpEACTABICHUS: O MaTepUaIbHOM EIUHCTBE
MHpAa, 3aKOHOMEPHOCTSAX U MIO3HABAEMOCTH SIBJICHUH MPUPOJIbI; O
MECTE€ M 3HAYECHHH XHMHHU B CUCTEME E€CTECTBEHHBIX HAYK U €€
posin B OOECIEeYeHUH YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA: B
penieHuu npodIeM 3KOJIOTUUECKOU, SIHEPTETUIECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTUHM MEIUIMHBI, CO3JIaHUH HOBBIX
MaTepUaIoB, HOBBIX HCTOYHUKOB OJHEPrHH, B 0OECICYCHHUH
palMOHaIBFHOTO  MPHUPOJIOTNONIB30BaHUS, B  (HOPMHUPOBAHHUH
MHPOBO33pEHUS M OOIIell KyIbTypbl 4YelOoBeKa, a TaKxke
9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 37I0POBBIO U
MPUPOIHOM Cpee;

- BJIAJIETh CUCTEMOM XMMHYECKHUX 3HAHWH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS  (JOMOJMHUTEIIBHO K CHCTEME
MOHATHM  0a30BOro  ypoBHSI) - U30TOINbBI, OCHOBHOE H
BO30YXJICHHOE COCTOSIHME aToMa, THUOpPUAM3alus aTOMHBIX
KpaTHbBIE CBS3H),

opOuTanel, XUMHYECKas CBS3b (;’:F "u
MOJIIpHAsi KOHIICHTpAIus, CTPYKTypHas popmyra, nu3oMepus
(cTpykTypHas, reoMmeTpuieckas (Iuc-TpaHC-U30MEPHSI ), TUTIBI
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XUMHUYECKHX pPeakiuil (roMOo- M TeTepOreHHble, OOpaTUMble U
HeoOpaThMbIe), PacTBOPHI (MCTUHHBIC, JHUCIICPCHBIE CHCTEMBI),
KpUCTAJJIOTUAPATBI,  CTENEHb  JIUCCOLMALMHU,  3JIEKTPOJIN3,
KPEKUHT, PHU(QOPMHHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKUE 3HAHMS, JIEKALIUE B OCHOBE IOHUMAaHMS
MPUYUHHOCTH ¥ CHUCTEMHOCTH  XHMHUYECKUX  SIBIICHU,
COBpPEMEHHBIE MPEACTABICHUS O CTPOCHHUH BEIIECTBA HA ATOMHOM,
MOJIEKYJISIPHOM U HaJIMOJICKYJISIPHOM YPOBHSX; MPEICTABICHHUS O
MEXaHH3MaX XUMHUYECKHX peakuud, TePMOAMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHUS, 0 XUMUYECKOM
PaBHOBECHH, IUCIIEPCHBIX CUCTEMAX, (PaKTOJOTUYECKHE CBEACHUS
0 CBOICTBaxX, COCTaBe, MOJIYYECHUH U OE3011aCHOM HUCII0JIb30BAHUU
BAYKHEHNIINX HEOPraHUYECKUX U OPraHUYECKHX BEIIECTB B ObITY U
MIPAKTUYECKON  JIEATETbHOCTH 4YeJOBEKa; OOIMMX Hay4HBIX
NPUHIUIAX  XMMHUYECKOro  NpPOM3BOJCTBA (HAa  IpuUMepe
MIPOU3BOJCTBA  CEPHOM  KUCIIOTBL, aMMHaka, METaHoJja,
nepepaboTku HeTH);

- YMeThb NpPOBOAMTH pacyeThl MO XUMHYECKUM Qopmyiaam H
YpaBHEHUSAM  XMMHUYECKHX  peakUuid C  HCIOJIb30BaHHEM
¢u3nuecKkux BeNUYMH (Macchl, oObemMa Tra30B, KOJIMYECTBA
BEIIECTBA), XApAaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: pacyeTbl IO HAXOXKICHUI0 XHWMHUYECKOW (HOpMyIIbI
BEIIIECTBA; pacyeThl Macchl (00beMa, KOTMYECTBA BEIECTBA)
MIPOJYKTa PEaKiuu, €CIIU OJHO U3 UCXOJHBIX BEIIECTB JaHO B
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BUJIE PACTBOpA C ONPENIEICHHON MacCOBOM J10J1el pPaCTBOPEHHOTO
BEIIECTBA HMJIM JaHO B H30BITKE (MMEET NPUMECH); pacueThl
MaccoBOW WM OOBEMHOH J0JIM BBIXOJA MPOIYKTa pPEaKLUU;
pacdeTsl TermoBoro 3¢ dekra peaknuid, 00bEMHBIX OTHOIICHUI
ra3os;

- YMeTh BBIABIATH XapaKTepHblE IPU3HAKU U B3aUMOCBS3b
U3YYEHHBIX IOHATHH, NMPUMEHATh COOTBETCTBYIOIIME IOHSTHUS
IPU ONHCAHUU CTPOCHHUS U CBOICTB HEOPraHMYECKHX U
OpPraHMYeCKHUX BEIIECTB M HX IPEBPALICHUN; BBIIBIAThH
B3aUMOCBSI3b ~ XMMHYECKHX  3HAHMA C  TOHATUAMH U
MIPE/ICTABICHUSIMH JAPYTUX MNPEIMETOB JUIsl 00Jee 0CO3HAHHOTO
MMOHUMAaHMsI U OOBSICHEHHUS! CYIIHOCTH MaTepUAILHOTO €IHMHCTBA
MHUpa; HCIOJIB30BaTh CHCTEMHBIE XWMHUYECKHE 3HAHUS IS
OOBSICHEHUS W NPOTHO3UPOBAHMS  SIBICHHHM, HMMEIOIIMX
€CTECTBEHHOHAYYHYIO PUPO.LY;

- YMETh MCI0JIb30BaTh HAUMEHOBaHMSI XMMUYECKUX COEIMHEHUN
MEXYHApPOAHOTO COK03a TEOPETUUECKON U MPUKIaTHOW XUMUH U
TPUBHAIBHBIC HA3BaHHS BEIIECTB, OTHOCSIIUXCS K HM3YYEHHBIM
KJlaccaM OpPraHWYEeCKHMX W HEOPraHWYECKUX COCITUHCHHIA;
WCTIOJBh30BAaTh XMMHUYECKYI0 CHMBOJHKY JUISI COCTaBJICHUS
(GbopMyT  HEOPraHMYECKHX  BEHIECTB, MOJICKYISAPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTBIX, COKpAIICHHBIX M CKEJICTHBIX)
GbopMya OpraHMYeCKHMX BEIIECTB; COCTABIATh ypaBHEHHUS
XUMAYECKHX PpeaKIui W  pacKpblBaTb HUX  CYIIHOCTb:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA  TOCPEICTBOM
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COCTaBJICHHUS HJIEKTPOHHOIO OajlaHca 3THX peaklUil; peakiuii
MOHHOI'0 0OMEHA ITyTEM COCTaBJIEHHS UX MOJIHBIX U COKPAIIEHHBIX
HOHHBIX  YPAaBHEHUM;  peakuuil  THUApPOJM3a,  peaKklui
KOMILIEKCO00pa30BaHus (Ha npuMepe
TUIPOKCOKOMILJIEKCOB LIMHKA M aJIOMUHUS); IOATBEPXKAAThH
XapaKTepHBbIE XUMHUYECKHE CBOIICTBa BELICCTB
COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMH U 3alMCSIMHM ypaBHEHUI
XUMHUYECKHUX PEAKLIN;
- YMETh KJIAacCU(pUIMPOBATH HEOPraHUYECKHE M OpPraHUYECKHe
BEIIECTBA M XUMHUYECKUE PEAKLUU, CaMOCTOSITEIbHO BbIOMpPATh
OCHOBaHUSl M KpUTEpUHU I KiIacCU(PUKAIMK H3Yy4aeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepHU30BaTh COCTaB U Ba)KHEHIIIME
CBOMCTBA BEUIECTB, IPUHAUIEKAIIUX K OIPEIECICHHBIM KJIacCaM 1
rpymIaM COeMHEHUH (IIPOCThIe BEIIECTBA, OKCUIbI, THIPOKCHUIBI,
COJIM; YIJIEBOJAOPOJbI, MPOCThle 3(UPBI, CHOUPTHL, (PEHOIBI,
aJIbJIETU/IbI, KETOHbI, KapOOHOBBIE KHUCIIOTBI, CIIOKHBIE 3(UpHI,
XKHPBI, YIJIEBOJbI, aMUHBI, AMUHOKHUCIIOTBI, OENKN); MPUMEHSThH
3HaHUS O COCTABE M CBOMCTBAX BELIECTB JJI SKCIIEPUMEHTAIBHON
MIPOBEPKHU TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MTPOTEKAHNUS
XUMUYECKHX PEaKIMi M IPOTHO3WPOBAHUS BO3MOKHOCTEH HX
OCYLIECTBIICHUS;
- YMETh MOJATBEpPXkJaTh HAa KOHKPETHBIX IpUMEpax XapakTep
3aBHUCUMOCTH  PEAKLMOHHOM  CIIOCOOHOCTH  OpraHUYECKHX
COEIMHEHUH OT KPaTHOCTH U TUIIA KOBAJIEHTHOU cBA3H (" Uy

), B3AUMHOTO BJIMSIHUSL aTOMOB U TPYIII aTOMOB B MOJIEKYJIax; a
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TaKk)Ke OT OCOOEHHOCTEW peaiu3alui pa3IMYHbIX MEXaHHU3MOB
MIPOTEKAHUs PEaKILIN;

- YMEThb XapaKTepU30BaThb 3JEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30YXJICHHOM COCTOSIHUM) M MOHOB XHUMHUYECKUX
anemeHToB 1 - 4 mepuonoB Ilepmonuueckoir cucremst [I.U.
MenzeneeBa 1 UX BAJICHTHbIE BOBMOXHOCTH, UCIIOJIb3Ysl TOHSTHS
"s", "p", "d-snmekTpoHHBIE" OpOMTAN, YHEPTETUYECKUE YPOBHH,
OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XUMHYECKHX

JIEMEHTOB U 00pa3yeMbIX MMM COEIMHEHMH IO MepHoiaM MU
rpymnmaM;

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE
CpeJ/ICTBa MOUCKA,
aHajan3a u
UHTEPIIpETaluU
uH(poOpMaluu U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH JIJISI
BBITIOJTHEHHMS 337124
npodecCHOHATbHON
JeATETbHOCTH

B 001acTH HEHHOCTH HAYYHOTI'O MO3HAHMSA:

- chopMHPOBAaHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha Jiasore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJTUKYJIBTYPHOM MHDE;

- COBEPIIICHCTBOBAHUE SA3BIKOBOM M UATATEITHCKOU KYIBTYPhI
KaK Cpe/ICTBa B3aUMOJICHCTBHS MEXTY JIFOJAbMHU U TIO3HAHUS
MHUPA;

- OCO3HaHHE IIEHHOCTH HAyYHOU JeATETbHOCTH, TOTOBHOCTD
OCYUIIECTBIISATh MIPOEKTHYIO u HCCIIE0BATENIbCKYIO
NEeATEeTFHOCTh MHANBUAYATHHO U B TPYIIIIE;

OBJagenue YHUBEPCAJIbHBIMH Y4eOHbIMU
NMO3HABATEJIbHBIMU J1eHCTBUSAMM:

- YMETb IJIAHUPOBATh U BBIMOJIHATh XUMUYECKUN SKCIIEPUMEHT
(mpeBpaiieHuss OpraHMYECKHX BEIIECTB TMPU HArpEeBaHUW,
MOJTyYEHUE ITHJICHA U U3YUEHHUE €r0 CBONCTB, KAU€CTBEHHBIC
peaKkuy Ha albJIETHIbl, Kpaxmall, YKCYCHYIO KHUCIIOTY;
JeHaTtypanus O€lKOB TpH HarpeBaHUU, IIBETHHIE pPEaKIUU
OEJIKOB; TPOBOJIUTH PEAKIIUA HOHHOTO OOMEHA, OTIPEIETISATh
cpeny BOIHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIUM HA CyJIbdaT-,
KapOOHAaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWS; PeIIaTh
SKCIEPUMEHTAIbHBIE 3aJaud 1o TemMaM "Mertamiel" ©
"Hemetannbl") B COOTBETCTBUM C IMpaBWIaMHU TEXHUKHU
0€30MMacHOCTH MPH OOPAIICHUH C BEIIECTBAMHU U JIA0OPATOPHBIM
o0opyIOBaHMEM; TIPEICTABIATh PE3YJbTaThl  XUMHYECKOTO
AKCIIEPUMEHTA B (JOpME 3aMUCH YPAaBHEHUI COOTBETCTBYIOIIUX
peakuuii ¥ QopMynTHpOBaTH BBIBOJILI HAa OCHOBE JTHX
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B) padora ¢ uHgopmanmei:

- BJIAICTh HABBIKAMU IIOJTYYCHUA I/IHq)OpMaI_II/II/I U3 HCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOATCIIBHO OCYIICCTBJIATH ITOUCK, aHAJIN3,
CHCTEMATHU3ALNI0 U MHTEPIPETALUIO NHPOPMALIUU PA3THIHBIX
BUJIOB U ()OPM IIPECTABICHMUS;

- co3JaBaTh TEKCThl B Ppa3IMuYHBIX (opMmMaTax C Y4eTOM
Ha3zHaueHUs MH(OpMalMK U LEJIEeBOM ayIuTOpHUU, BBIOMpas
ONTUMATBHYIO (DOPMY TIPEIICTABICHUS U BU3YATH3AIIH;

- OOCHHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(l)OpMaIII/II/I, €c
COOTBETCTBHE ITPABOBBIM U MOPAJIBbHO-3THYECKUM HOPMaM;

- HCII0JIb30BATh CpelcTBa MH(POPMAaIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOIMHA B pelIeHMH KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX n OpraHn3alluOHHBIX 3a1a4 C
co0IroieHNEM TpeOoBaHM SPrOHOMUKH, TEXHUKHU
0€30MacCHOCTH, TUTHEHBI, pecypcocOepekeHus, MpaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacHOCTH;

- BJIaJIeTh HaBbIKaMM pPacllO3HaBaHMs U 3aIUThl HHPOpMaIuy,
MH(POPMAIMOHHOM 6€30MacCHOCTH JTMYHOCTH;

pe3yJIbTaTOB;
- yMeTh  aHAJIM3UPOBATh  XMMHUYECKYI0  HMH(OpMALHUIO,
MIOJIy4a€MYK0 U3 pa3HbIX MCTOYHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb IHTEepHET U Apyrue);

- BJIaJIETh OCHOBHBIMM METO/IaMU HAyYHOT'O ITI03HAHUS BELIECTB U
XUMHUYECKHX sIBJICHUN (HaOmo/eHue, U3MEpEeHne, SKCIEPUMEHT,
MO/IEJIUPOBAHUE);

- YMeTb IpPOBOAUTH PACYeThl MO XUMHUYECKUM (QOopMysiaM U
YPAaBHEHUSAM  XMMHUYECKHX  pEakUuid C  HCIOJIb30BAaHUEM
(GU3NYECKUX  BENUYMH, XapaKTEepU3YIOMIMX  BEIeCTBa C
KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE
yCIOBHSA) Ta30B, KOJMYECTBA  BEILECTBA;  HCIOJIb30BATh
CHUCTEMHBIE XWUMHUYECKHE 3HAHHUA I NPUHATUS PEUICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C BEIIECTBAMU U
UX IPUMEHEHHEM;

- yYMETb CaMOCTOSITEIbHO  IUIAHUPOBaTb M IPOBOJUTH
XUMHYECKUHM SKCIIEpUMEHT (TOJIy4eHHEe U H3Yy4YeHHE CBOWCTB
HEOPraHMYECKUX M OPraHMYeCKHMX BEILIECTB, KaueCTBEHHBIE
peaknun YIJIEBOJOPOIOB Pa3IUYHBIX KJIaCCOB u
KHCJIOPOJICOACPKANIMX ~ OPraHMYECKUX  BEHIECTB, PEIICHUE
9KCIIEPUMEHTAIBHBIX 33/1a4 [10 PACIIO3HABAHUIO HEOPTaHUYECKUX
U OPraHUYECKUX BEILECTB) ¢ COOIOIEHUEM MPaBMII O€3011acHOT0
oOpaleHus: ¢ BeIIeCTBaMH U JIaOOpaTOPHBIM 000pPYIOBaHHEM,
(dbopMynHMpoBaTh eI UCCIENOBaHMSA, NPEIOCTABIATH B
pa3nuyHOM opMe pe3ynbTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U
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OLICHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYHIECTBIISThH LI€JICHANPABICHHBIA MOUCK XUMHUYECKOM
nHpOpMallMK B pa3IMYHBIX HMCTOYHMKAX (HaydHas U y4deOHO-
Hay4YHas JUTEepaTypa, CPEICTBa MAacCOBOM WHQOpPMALWHU, CETh
WHTepHer u npyrue), KpUTUUYECKH aHAIU3UPOBATh XUMUYECKYIO
uHpopManuio, T1epepadbaTeiBaTh €€ U
COOTBETCTBHUU C TIOCTABJICHHOW y4eOHOM 3a/1a4eii;

HCIIOJIB30BAaTh B

- BJIAJIETh CUCTEMOM 3HAHUKW O METOJAX HAYYHOTO MO3HAHUS
SIBJICHUM TPUPOJbI, UCHOJb3YEMBIX B E€CTECTBEHHBIX HayKax M
YMEHHSMHA TPUMEHSTh 3TH 3HAHUSA TNPU IKCIEPUMEHTAIBHOM
HCCIIEIOBAHNH BEILIECTB U JJI1 OOBICHEHHSI XUMHUYECKUX SIBJIEHUM,
HMMEIOLIHUX MECTO B IIPUPOJIE NMPAKTUYECKOMN

JIeATEIIbHOCTH YEJI0BEKa U B MMOBCEIHEBHOM KU3HU;

OK 04. OdpexTrBHO
B3alMOJICCTBOBATE U
paboTath B
KOJUIEKTHUBE U
KOMaH e

- TOTOBHOCTH K CaMOpPa3BHUTHIO, CaMOCTOATCIIBHOCTH U
CaMOOINPEACICHUTIO,
-OBJIaJICHHUC y‘Ie6HO'I/ICCHeI[0BaTCJ'IBCKOI7I,

HpOCKTHOﬁ 1 COLMAIbHOMN ACATCIIBHOCTH,

HaBbIKaMH

OBJaaaenue
JeHCTBUSAMM:
0) coBMecTHas AeATEILHOCTD.

- IOHUMATh U UCIOJIL30BaTh MIPEUMYIIIECTBA KOMAHAHON U
WHIUBUAYAITBHON pabOTHI;

YuuBepcCaJdbHBIMUA KOMMYHHUKATHUBHBIMHA

- IIPUHUMATh eI COBMECTHOM

U KOOPAMHUPOBATh

JEeITEILHOCTH,
OpraHU30BbIBATH JCHCTBHS 1O ¢¢

JOCTHKECHMIO: COCTABIIATH IUIAH IEUCTBUM, pacIpeleisaTh

- YMETh TUTaHUPOBATh U BBHITOTHATh XUMHUECKHH SKCIIEPUMEHT
(mpeBpartieHus

MOJIy4YEeHHE 3TUJIEHA U U3yYEHHUE €r0 CBOMCTB, KAUYECTBEHHBIE
peakuu Ha YKCYCHYIO
JeHaTypanus O€JIKOB TMpH HarpeBaHWH, IBETHBIC PEAKIIUU

6CJ'IKOB; IpOBOAUTH pCAKIIMU NOHHOT'O 06MeHa, ONPCACIIATH
Cpcay BOJAHBIX paCTBOPOB, KAYCCTBCHHBIC PCAKIINN HA Cy.]'IB(I)aT-,
Kap6OHaT- " XJIOpHUJ-aHUOHBI, HA KATUOH aMMOHHM; PCIIATh

OpraHU4Y€CKUX BCHICCTB IIPpU HArp€BaHHU,

AIBACTUABI, Kpaxmall, KHCJIOTY;,

SKCIIEpUMEHTaJbHBIE 3aayd 1o Temam "Mertamisl" u

"Hemerannel") B COOTBETCTBUM C TpaBUJIAMH  TEXHUKHU
0€30MaCHOCTH IIpU OOPALICHNUH C BELIECTBAMH U J1a00paTOPHBIM
000OpyOBaHMEM; TPEACTABIATh PE3YyNbTaThl  XMMHYECKOTO
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pOJIM C YYETOM MHEHUH Y4aCTHHUKOB OOCYXJaTh Pe3yibTaThbl
COBMECTHOI paboThI;

- KOODAWHHPOBATh U BBINIONHATH pPabOTy B  YCIOBUSIX
peanbHOrO, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBJISATh MO3UTHBHOE CTPATETHUYECKOE IMOBEACHUE B
pa3IMYHBIX  CUTyalusiX, MPOSBIATH  TBOPYECTBO U
BooOpakeHue, ObITh MHUIIUATUBHBIM

OBaanenue YHHMBEPCAJIbHBIMH peryjasiTuBHbIMH
JeHCTBUSIMU:

') IPUHATHE ce0sl U APYrUX JKOaeii:

- TMPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX JIFOJICH TTPU
aHaJIN3€e PE3YJIbTATOB JIEATEILHOCTH;

- MPU3HABATh CBOE MPABO U MPaBO JPYTHX JIOAEH Ha OIIHOKH;
- pa3BUBAaTh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIUH

JPYTOro 4e0BEKa;

JKCIEpUMEHTa B (OpME 3alHCH YPaBHEHUH COOTBETCTBYIOIIMX
peakuuii u  (QOpMYyIHpOBaTH BHIBOJBI HAa OCHOBE JTHX
pe3yIbTaTOB;

-YMETb CaMOCTOSATCIIBbHO IJIAaHUPOBATh U ITPOBOJUTDH XUMHAYECKUN
SKCTIEPUMEHT (TIOJIYYeHHE U U3YyUYEHUE CBOMCTB HEOPTaHMYECKUX
U OpPraHWYeCKUX  BEIIECTB,  KAUECTBCHHBIC  PEAKIIMU
YIJICBOJOPOIOB PA3JIMYHBIX KJIACCOB M KHUCIOPOJCOIACPIKALIIX
OpPraHUYeCKUX BEIICCTB, PEIICHUE IKCIICPUMEHTAIBHBIX 33124 I10
pacro3HaBaHUIO HEOPTraHMYECKMX W OPraHUYECKHUX BEIIECTB) C
coOJTI0IeHHEM MPaBIII 0€301IaCHOT0 0OPAIEHUs C BEIIECTBAMH 1
nabopaTtopHbIM  o0OopynoBaHuEM,  (HOPMYIMpPOBaTh  LENH
WCCIIEIOBAHMS, IPEIOCTABIIATE B PA3IMYHON (OpME pe3ynbTaThl
OKCIICPUMCHTA, aHAJIU3UPOBATb U OLUCHHUBATH UX JOCTOBCPHOCTD,

OK 07.

ConeiicTBOBATHh
COXpaHEHHIO
OKpY>Karolleu cpeibl,
pecypcocOepexeHuto,
MPUMEHSTH 3HAHUS 00
M3MEHEHUH KIIMMara,
IMPUHIUITBI
OEpEKITUBOTO

B o0y1acTH 3K0J10rH4Y€CKOro BOCIIUTAHNUA:

- cOPMUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYphI, TOHUMaHUE
BIUSIHHS COLMAILHO-KOHOMHYCCKUX MIPOLIECCOB Ha
COCTOSIHME€ NPHUPOAHOW M COLUAIBHOM Cpeibl, OCO3HAHUE
rI100aTBFHOTO XapaKTepa YKOIOTUIECKUX MPOOIIeM;

- IJIJAHUPOBAHUE U OCYILIECTBIEHUE JACHCTBUI B OKpYyKarouen
Cpele Ha OCHOBE 3HAaHMs LEJIed YCTOMYMBOIO pa3BUTHUSA
JeJIOBCUYCCTRA;

AKTUBHOE HENpUATHE JICUCTBUM, MPUHOCAILIUX  BpExd

- chopmMupoBaTh MPEACTABICHUS: O XUMHUYECKON COCTABIISIONICH
eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, POJIM XUMHU B IO3HAHWUH
SIBIIGHUW TPUPOABI, B (OPMUPOBAHUU MBIILIICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHATLHOW TPaMOTHOCTH, HEOOXOJUMOM /ISt
pElIeHUs MPaKTUYECKUX 3a/1ad U SKOJIOTHYECKH 00OCHOBAHHOTO
OTHOILLEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM CpeIe;

- YMeTh COOJIIO/IaTh TMpaBWJIa YKOJOTHUYECKU IEIeCO00pa3HOTo
MOBEICHUS B OBITY U TPYJOBOU JESATEILHOCTH B LENSIX
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IIPOU3BO/JICTBA,
a3 dexTuBHO
JIECTBOBATH B
YpE3BbIYANHBIX
CUTYaIUsIX

OKpY>KalolleH cpere;

- YMEHHE NMPOTHO3UPOBATH HEOIATOMPUITHBIE SKOJIOTHUYECKHE
MOCIEACTBUS MPEAIPUHUMAEMBIX JIEMCTBUM, PEIOTBPALLATh
UX;

- paclIUpEHHE OmbITa JIEATEJIBHOCTH  AKOJOTMYECKOU
HAINpPaBJIEHHOCTH;

- OBJIaICHNEC HaBbIKaMU yqe6HO-HCCHCﬂOB&TCHBCKOﬁ, HpOGKTHOfI u
COLMATBLHOU JIESITETHbHOCTH;

COXpAHEHHUs CBOETO 370POBbl M OKPYKAIOIIEH NPUPOIHON
CpElbl; YYWUTBHIBaTb OIACHOCTb BO3JCHCTBHA HA  JKHUBBIE
OpraHu3Mbl  ONPEIEICHHBIX  BEUIECTB, IIOHUMAas  CMBICI
IIOKAa3aTelsl MPEIeIbHOM T0NyCTUMON KOHIICHTPALINH;

- yMEThb IPOTHO3MPOBATH, AHAJU3UPOBATh U OLICHUBATh C
MO3UIMIA YKOJIOTHYECKOW OE30MaCHOCTH MOCIIEICTBHS OBITOBOM H
IIPOU3BOJCTBEHHON JIEATENBHOCTH YEJIOBEKAa, CBA3AaHHOW C
nepepaboTKOM BELECTB; UCIOIb30BATh OIYYEHHbIE 3HAHUS JUIS
NPUHATUS TPAMOTHBIX pPEUICHHH MpoOJieM B  CUTYaIlHsX,
CBSI3aHHBIX C XMMHUCH;

- yMETh OCO3HAaBaThb OIIACHOCTb BO3JEHUCTBHUS Ha JKUBBIC
OpraHu3Mbl  ONPEIECICHHBIX  BEUIECTB, IIOHUMAas  CMBICI
IOKa3aTeNnsl MpEeAesbHOW  JONMYCTUMOM  KOHILIEHTPAallUH, |
MOSICHATH ~ HAa  IpUMepax  CHOCOObl  YMEHBIIEHHMS U
MPEAOTBPALLEHUS UX BPEAHOTO BO3JIEUCTBUS HA OpPraHU3M
YeJI0BEeKa.
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2. CTpyKTypa H cojepkaHue 001eo0pa3oBaTeJbHO AN CHUILTHHBI

2.1. O0beM JUCHUIIMHBI U BU/IbI Y4e0HOH padoThI

Bup yueOHoii padoThl O0bem B yacax
O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 190

B T.4.

OcHoBHOE coep:KaHue 156

BT. 4..

TeopeTuyeckoe o0yueHue 156
IIpomexxyTouHasi arrecTanus (3K3aMeH) 2
Kouncyabranumn 2
CamocrosiTesibHas paboTa 00y4arOmMXCcs 28

Cmp. 17 u3 65 I
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2.2. TeMaTH4YeCKHUIl MJIAH U COJiePKAHNE JUCHMILTHHbI
HaumenoBanue Conep:xanue yueOHOro Matepuasia (OCHOBHOE U PO(deccHoOHATBLHO-OPHEHTHPOBAHHOE), Oo0bem | @opmupyembie
pa3aeyioB U TeM JIaDOpaTOpHbIE M NPAKTHYECKHUE 3aHATHS, IPUKJIATHON MOIYJIb YacoB | KOMIETEHIHMH
1 2 3 4
Ocnosnoe cooeprcanue
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 14
Tema 1.1. OcHoBHOE co/iep:KaHue 8 OK 01
Crpoenue atoMoB | TeopeTuueckoe odyuenue 8
XUMHUYECKHX CoBpeMeHHAast MOJIeTTb CTPOCHHSI aToMa. DIIEKTPOHHAs KoH(puUrypamwus aroma. Kiiaccupukanuss XUMIHIeCKHX
9JIEMCHTOB U 3IIEMEHTOB (S-, P-, d-37eMeHThI). BajieHTHBIE 21eKTpOHbI. BalleHTHOCTE. DIeKTPOHHAS TPHPOIa XUMHUUECKON
npuposa CBSI3U. DIEKTPOOTPUIIATENbHOCTh. KOBaneHTHasI CBsI3b, €€ Pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUs 4
XUMUYECKON (oOMeHHBIN U TOHOpHO-aKLenTopHbIi). MoHHas cBa3b. MeTtannndeckas cBsizb. BogopoaHas cBsizb.
CBSI3H MexmMonexkynspHble B3auMoeicTBrs. M30Tombl, 0CHOBHOE U BO30YKIEHHOE COCTOSIHHE aTOMa,
ruOpuAn3aIKs aTOMHBIX OpOUTaIei.
Pemenue 3ananuii Ha cOCTaBJI€HUE AIIEKTPOHHO-Tpadudeckux Gpopmyn snemMeHToB 14 nepuoios.
Pemenue 3aganuii Ha KCMOJIB30BAHNE XMMUYECKOW CUMBOJIMKY M Ha3BAHUI COEMHEHHUI IO HOMEHKJIAType
MEXIyHApOJHOTO COI03a TEOPETUUECKON 1 MPUKIIATHON XUMUU U TPUBUATIBHBIX Ha3BAaHUH ISl COCTABIICHUS 4
XUMHYECKHUX (GOPMYIT IBYXaTOMHBIX COeTUHEHUH (OKCUIOB, CYyIb(UIO0B, THAPUAOB U T.I.) U IPYTHX
HEOPTraHUYECKUX COCAMHEHUH OT/IETBHBIX KJIaCCOB.
Tema 1.2. OcHoBHoOE coiepraHue 6 OK 01
Ilepnonnyeckuii | TeopeTruueckoe o0yyeHue 6 OK 02
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3aKOH ¥ Ta0JIuIa

JLUL

Meupeneena

Ilepuonnueckas cucremMa xumMuueckux 31ueMeHToB .M. Menneneea. ®U3nuecKuidi CMbICI
ITepuoanueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM XUMUIECKOTO
snemenTa B [leprnonnueckoii cucreme. MupoBo33peHUYecKoe U HayuyHoe 3HaueHue [lepuoanueckoro 3akoHa
H.N. Menneneea. [Ipornossl I.1. MenaeneeBa. OTKpbITHE HOBBIX XMMHUUYECKUX IJIEMEHTOB.

Mertannuueckue / HeMETaILTHYECKHE CBOMCTBA, SJIEKTPOOTPUIIATEILHOCT U CPOJICTBO K SJIEKTPOHY
XUMHYCCKUX IJICMCHTOB B COOTBECTCTBUC C UX BJICKTPOHHBIM CTPOCHUEM U IMOJIOKCHHUEM B HGpHOl[H‘-IGCKOfI
cucteMme xuMudeckux siaeMmeHToB J[.M. Menpaeneera

Paznen 2. Xumndeckue peakiuu

20

Tema 2.1. Tunst
XUMHUUYECKHUX
peaxkuuii

OcHoBHOE conep:kanue

12

TeopeTuquKoe oﬁyqelme

12

Knaccugukaius 1 TUIBI XUMHUECKUX PEAKLUI C yyacTHEeM HeopraHuyeckux BeriecTB. KoianuecTBeHHbIE
OTHOLIECHUsI B XUMHH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U PaCUEThI 10 YPaBHEHUSIM
XUMHUYECKHUX peakiuid. Moip Kak equHuIa KoJaudecTBa BeniecTsa. MoisipHas Macca. 3aKOHBI COXPAHEHHUS
Macchl U 3Hepruu. 3akoH ABorajpo. MossipHblil 00beM razoB. OTHOCUTENbHAS IUIOTHOCTh T'a30B.
Peakuuu koMIiekcooOpa3oBaHus ¢ y4aCTHEM HEOPraHMYECKHUX BEIIECTB (Ha MpuMepe

TUAPOKCOKOMIIJICKCOB IMHKA U aJ'IIOMI/IHI/ISI).

CocraBieHue ypaBHEHUH peakiiil CoeTUHEeHNs], pa3I0kKeHUs, 3aMeIleHNs, OOMeHa. Y paBHEHHUs peaKkLnit
TOpPEHHUsl, HOHHOTO 0OOMEHa, OKHUCIICHUSI-BOCCTAHOBJICHUSI.

Pacuer KOIMYECTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacyer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEaKIIUU COSIMHEHMSI, €CIIM OJIHO U3 BEIIECTB JJaHO B U30BITKE
W/WIH COIEPKUT MpuMecH. PacueT MmaccoBoi MM 00beMHOM T0JIM BbIX0/1a IPOAYKTA PEAKIIMN COSTUHEHHS
OT TEOPETHUYECKH BO3MOXKHOT0. Pacyer 00beMHBIX OTHOIIEHUH Ta30B. PacyeT Maccel (00beM, KOTUYECTBO

BEIIECTBA) MPOAYKTa PEAKIUH, €CIIM OJJHO M3 BEIIECTB JaHO B BHJIE PACTBOPA C OMPEICIICHHON MacCOBOM

OK 01




®I'BOY BO Vpansckuii TAY |

7

Pabouas nporpamma y4eOHOH TUCIIUATITHHBI
OVIIL.O7Y Xumusa

,Z[OJI@I;'I PacCTBOPCHHOT'O BEIICCTBA.

ypaBHeHI/IH OKHCJICHHS-BOCCTAaHOBJICHUS. CTeneHb OKHUCIeHUA. OKHUCIUTENh U BOCCTAHOBUTEIIb.
OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu B rIpupoac, NpOU3BOJACTBCHHBIX IMPOLICCCAX U

KHU3HECATCILHOCTH OpraHn3MoB. OKHUCIUTEIFHO-BOCCTAHOBUTEIILHBIN MMOTEHITHAI cpebl. CocTaBlIeHHE U 4
YpaBHUBAHHE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOIOM JJICKTPOHHOTO Oananca. TunmuyHbie
HEOPTraHNYECKNE OKUCITUTENN U BOCCTAHOBUTEIH. DJIEKTPOIU3 PACTBOPOB U PACIIIABOB COJIEH.
Tema 2.2. OcHoBHOE co/lep:KaHue 4 OK 01
Onextponutnyeckas | Teoperuueckoe o0yyeHue 4
JTUCCOIUAIUS 1
Teopust 31MeKTPOTUTHUECKOH nucconmanui. Peakinu noHHOTO 0OMeHa. COCTaBJICHHE PEAKIi HOHHOTO 4
MOHHBI OOMEeH oOMEHa IMyTeM COCTABJICHUS WX MOJHBIX U COKPAIIICHHBIX HOHHBIX YPaBHEHUM.
Tema 2.3 OcHoBHOeE coaep:xaHue 4
IM'maponus coneit n
Teopernueckoe o0yuenune 4
MIPUMEHEHUE B
HPOMBIIIICHHOCTH | "'y npontu3 coueld. 3HaYeHre THAPONIN3a B OMOJOTMYECKMX OOMEHHBIX IpoLeccax. IIpuMeHenre ruponnsa B 4
MTPOMBIIIIJICHHOCTH.
Pazpea 3. CrpoeHne 1 CBOICTBA HEOPIAHMYECKHUX BeleCTB 22
Tema 3.1. OcHoBHOeE coep:kaHue 10 OK 01
Knaccudukanus, OK 02
Teoperuueckoe o0yueHue 10

HOMEHKJIaTypa U

[Tpeamet Heopranumveckoit xumun. B3anmocBs3p Heoprannueckux BemectB. Kimaccudukanms
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Pabouas nporpamma y4eOHOMN AUCHUTIIHHBI

OVIIL.07Y Xumus
CTpOCHHUE Heopranuuyeckux Bemiects. [IpocTsie u cinoxHbie BeniecTBa. OCHOBHBIE KIACChl CJIOKHBIX BEIIECTB
HCOPraHNICCKUX (OKCUABL, THAPOKCUIBI, KUCIOTHI, cou). HoMeHkatypa u Ha3BaHHE HEOPraHUYECKHUX BEIIECTB UCXO/Is U3
BELLECTB WX XUMHYECKOW (OPMYIIBI MITH COCTABIICHUE XUMUYECKON (hOPMYJIbI HCXO/IsI M3 HA3BaHUS BEIIECTBA 110

MEXIyHapOAHON WK TPUBHAILHOM HOMEHKIATYDE.

MexmonekynsapHbie B3aumoaecTBusi. KpucramioruapaTtel. ArperaTHble COCTOSIHUSI BEIIECTBA.
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Kpucrannuueckue u amopdHble BemecTBa. TUIBI KPUCTATUIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsIpHas,
MOHHasl, MeTaJIn4yeckas). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUTMUECKOMN
pemietku. [IpuunHbl MHOrooOpa3us BEIIEeCTB.

CoBpeMeHHbIE MPEACTABICHUS O CTPOSHUU TBEP/IBIX, JKUIKUX U ra3000pa3HbIX BemecTs. JKuakue
KPHUCTAJLJIBL.

Pemenne mnpakTHYecKUX 3aJaHW 1O KIACCU(PUKANNK, HOMEHKJIATYpE W XUMHUYECKHM (PopMyiaMm
HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (HA3bIBATh U COCTABISATH (DOPMYIIBI XUMHUUYECKUX BEIIECTB,
OTIpeNIeNIATh PUHAIICKHOCTH K Ki1accy). Pemenne 3a1ay Ha pacyeT MaccoBO J0IH (MacChl) XHMUYECKOTO
JJIeMEeHTa (COeAMHEHUS ) B MOJIEKYJIe (CMecH).

Tema 3.2. ®usuko-

OcHoBHOE CoAEpKaHuE

XUMHUYECKHE Teopernueckoe o0yuenue
CBOMCTBA
Mertasmiel. O0uue puznyeckre 1 XuMruIeckue cBoicTBa MeTauioB. Crioco0b! MOTy4YeHus. 3HaueHue
HEOPraHUYECKHUX METAJUIOB U HEMETAJJIOB B IPUPOE U JKU3HEACATEIIBHOCTH YEJIOBEKa U Opranu3MoB. Kopposus meramios:
BCIICCTB BUJIbI KOPPO3UH, CITOCOOBI 3aLIUTH METAIJIOB OT KOPPO3HH.
Hemeramnpl. O6mue ¢puznueckie 1 XMMUUECKHE CBOMCTBA HEMETAIUIOB. TUITHYHBIE CBOWCTBA METAJIJIOB
Y- YII rpynn. Knaccudukanust 1 HOMEHKIIaTypa coequHeHN HeMeTaioB. KpyroBopoTsl OMOT€HHBIX
JJIEMEHTOB B IIPUPOJE.
XUMHYeCKHe CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIEeCTB (OKCHI0B, THIPOKCHUIOB, KHCIIOT,
coJsied u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSTMHEHUH,
BBICIINX OKCUJIOB U TUAPOKCHJIOB.
CamocrositeabHas |CamocTosiTeqbHasi padora
pabdora CocraBiieHHEe ypaBHEHUN XUMUYECKUX PEAKIIUI C y4aCTUEM MPOCTBIX U CIOXKHBIX HEOPTaHUYECKUX
o0yuarommxcst BEIIECTB: OKCHJOB METAUIOB, HEMETAJUIOB U aM(OTEpHBIX JJIEMEHTOB; HEOPraHWYECKHUX KHUCIIOT,

OCHOBAaHUHU M aM()OTEPHBIX THIPOKCHI0B, HEOPIraHUYECKUX COJICH, XapaKTepU3YIOIINX UX CBOICTBA.

OK 01
OK 02

Cmp. 21 u3 65 I
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Pemenne IIPAKTUKO-OPUCHTUPOBAHHBIX  TCOPETHUYCCKUX 3aI[aHI/II71 Ha CBOWCTBA | IMOJIYYCHHE

HCOPraHNYCCKUX BCILICCTB.

Tema 3.3. OcHoOBHOE co/lep:KaHue 4 OK 01
[IpownsBoacTBO Teoperuueckoe o0yueHue 4 OK 02
HEOPraHUYECKUX
OOm1re mpeacTaBIeHHs O MPOMBIIUICHHBIX CIOCO0aX MOMYyYSHUsT XUMUYECKUX BEIIECTB (Ha pUMepe
BEUIECTB. 3HAUYECHUE |MPOU3BOJICTBA aMMHAKa, CEPHOM KHCIIOTHI).
Y TIPUMCHCHHUE B UYepnas u uBeTHast Metautyprus. [Ipaktuyeckoe mpruMeHEHUE AJIEKTPOIN3a AJIs MOJyUYeHUs IIETOYHBIX, 4
ObITY U Ha IIEIOYHO3EMENbHBIX METANIOB U amtoMUHUA. CTEKIIO U CUIIMKATHAs
MPOMBIIIIEHHOCTb.
IpOU3BOACTBEC [TpoGnema 0TX010B U MOOOYHBIX MPOAYKTOB.
CamocrositesbHas |CaMmocTosiTesibHAs paboTa 2
pabdora Pemrenne npakTHKO-OpUEHTHPOBAHHBIX 33JJaHUI O POJIM HEOPTAaHMYECKOW XUMHUH B PA3BUTHH MEIUIUHBI,
o0yyarommxcst CO3JIaHMM HOBBIX MaTEepHaJIOB (B CTPOUTENILCTBE U AP. OTPACIIAX MPOMBIIIUIEHHOCTH ), HOBBIX HCTOUHHKOB 5
SHepruu (aJbTepHATUBHBIE HICTOUHUKN SHEPTUH) B PELICHUU MPOOIeM HKOJOTHUECKON, JHEPreTUUECKON U
MUIIEBON O€30MaCHOCTH.
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHUX BelleCTB 32
Tema 4.1. OcHoOBHOE coiep:kaHne 10 OK 01
Knaccudukamms, Teoperuueckoe o0yueHue 10
CTPpOCHHEC H IIpeamer opranndeckoil XumMuu. B3anMoCBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.
HOMEHIIaTypa XUMUYECKOE CTPOEHHUE KaK MOPSAJOK COEMHEHHSI aTOMOB B MOJIEKYJI€ COTJIACHO UX BaJIECHTHOCTH.
OpPraHMYECKUX OCHOBHBIE NOJIOKEHUS TEOPUH XUMUYECKOIO CTPOEHUS OpraHnyeckux coennHeHnii A.M. bytieposa.
BCILIECTB YriepoaHslii  CKEJET OpPraHuyYecKod MOJICKYJbl. MOJEeKyasipHble M CTPYKTYpHBIE (pa3BEpHYTHIE, 4

COKpalIeHHbIE) XUMUYECKHE POPMYJIIbl. 3aBUCUMOCThH CBOMCTB BEUIECTB OT XMMUYECKOTO CTPOCHHUS
Moutekyi. [IpuHIunb! KIaccuukanuy OpraHndeckux coenHeHuil. MexayHapoaHas HOMEHKJIaTypa u

IIPUHLUIIB] HOMEHKJIATYPbl OPTraHUYECKUX COCAUHEHUMN.

| Cmp. 22 u3 65 ||
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W3omepust u n3oMepsl (CTpYKTYpHasi, reoMeTpuueckas (Iuc-Tpanc-usomepusi). KpatHocts xumuueckoi

cBs3u. [lonsTre o QyHKIIMOHATBHON TpYIIIE.

HoMmeHnknaTtypa OpraHMYecKUX COEJUHEHUH OTIENbHBIX KJIAacCOB (HACBHILICHHbIE, HEHACBHILIECHHbIE U
apOMAaTUYECKUEe YTIEBOJOPOIBI, CHHUPTHI, ()EHONBI, AlbICTHABI, KETOHBI, KapOOHOBBIC KHCIOTHI H Jp.)
CocTaBiieHHE IOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (DOPMYJI OpraHMYECKHUX BELIECTB OTAEIbHBIX KJIACCOB,
WCTIOJB3Ys MX Ha3BaHU [0 CHCTEMAaTHIECKON HOMEHKIAaType. Pacuetsl npocreiimeii popmyisr
OpPraHUYECKOM MOJIEKYJIbl, UCXOJS U3 3JIEMEHTHOrO cocTaa (B %).

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COE€IUHEHUN

OcHoBHOE co/Iep:KaHue

14

Teopernueckoe o0yueHue

14

OU3NKO-XUMHUYECKUE CBONCTBA OpPraHMYECKUX COCAMHEHUN OTAETbHBIX KIAcCoB (0COOEHHOCTH
KJaccupUKalUd U HOMEHKIIATYphl BHYTPH KJlacca; TOMOJOTHYECKHH psia U 001as hopMyna; H30Mepus;
(bu3UYeCcKre CBOMCTBA; XUMUUECKHE CBOMCTBA; CITIOCOOBI MOTYyUEHHUS ):

IIpenenbuble  yrieBomoponabl. l'opeHne MeTaHa Kak OAWH U3 OCHOBHBIX HCTOYHUKOB TEIUIa B
MIPOMBIIIJIEHHOCTH U ObITy. CBOMCTBA MPUPOAHBIX YIIEBOIOPOA0OB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE
AJIKAHOB;

Henpez[em,m,le N apOMAaTUYCCKUE YTIICBOOOPOIBbI. HOJ’II/IMepI/I?;aHI/IfI OTUJICHA KaK OCHOBHOC HAIIpaBJICHUEC
€ro UCII0Jb30BaHMA. FOPGHI/IG AllCTUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOTO IIJIAaMCHU JJIs1 CBAPKU U
PE3KU METAJIJIOB;

Kucnoponcoaep:xaiiue coequHeHus! (COUPTHI U MIPOCThIE 3GUPbI, PEHOIbI, AJIbETU/IbI U KETOHBI,
KapOOHOBBIE KMCIIOTHI M UX MPOU3BOAHbIE). [IpakTHUeckoe mprMeHeHue STUIICHTIINKOIIS, TIUIEpUHa,
¢denona. Ilpumenenne Gpopmanbaeruia, aeTaabAeruia, yKCYCHON KUCIOThI. Mblja KaKk COJIM BBICIIUX
KapOOHOBBIX KMCIIOT. MoOIOIIHMe CBOWCTBA MbLIA,;

A3zoTtconepkaiue coeAnHeHMs (AMUHBI 1 aMUHOKHCIIOTHI, OCITKH).

Knaccudukammsi u  OCOOCHHOCTH OpPraHMYECKHUX peaknuii. PeaknuoHHbIE 1IEHTpHI. Pamukaibl.

OK 01
OK 02

I Cmp. 23 u3 65 I
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HepBOHa‘IaJ'IBHHe IIOHATHA O THUIIaX U MEXaHU3MaX OPraHu4CCKHuX peaKuHﬁ.

CamocrositesbHas |CaMmocTosiTeibHAs padoTa
padora Pemenue niernoyek npespaiieHuil Ha FeHETUYECKYIO CBSI3b MEXAY KJacCaMM OpraHM4eCKUX COCUHEHUM
00yYaKoIUXCS C COCTaBJICHMEM HA3BAHWM OPraHUYECKUX COCIUHEHUN 110 TPUBUAIIBHON MIIM MEXKIYHAPOIHON
CUCTEMAaTUYECKOM HOMEHKIaType. Perienne pacueTHbIX 3a7a4 110 YPaBHEHUSM PEAKIUI ¢ yuacTUEM
OpPraHMYECKUX BEIIECTB.
Tema 4.3. OcHoBHoOE coepxaHue OK 01
Opranuueckue Teopernueckoe 00yuenue OK 02
BEIIIECTBA B
buooprannueckue coequnenus. [I[pumenenue n 6uonoruueckas poip yrieBoJoB. OKHUCIEHUE YIIIEBOI0B
KU3HEJEATENILHOCTH | HICTOYHMK SHEPTUU KHUBBIX opraHuzMoB. O0iacTu mpuMeHeHUsl aMUHOKHUCIIOT. [IpeBpaiienus 6enkoB
YEJI0BEKA.

IIpownsBoacTBo u
IIPUMEHEHUE
OpraHNUYeCKHUX
BEIIIECTB B

IMPOMBIIIJICHHOCTH

Uiy B opranusme. buonoruueckue GpyHkuu 6enkoB. bruonornyeckue pynkuuu xxupos. Poib
OpPraHMYeCcKOl XMMHHU B PELICHNU Mpo0IeM MHUIEBOH Oe30MacHOCTH.

HyxneunHnoBble KUCIIOTHI: cocTaB U cTpoeHue. CTpoeHne HykieoTH10B. CocTaB HYKJIEMHOBBIX KUCIIOT
(AHK, PHK). Posib HyKJIENHOBBIX KUCIOT B )KM3HEIEATEILHOCTH OPTaHU3MOB.

[Tpon3BOACTBO OPraHUYECKHUX BELIECTB: IPOU3BOACTBO METaHOIIa, nepepadboTka HedTu. [lonmdTHieH Kak
KPYNHOTOHHAKHBIA MTPOJYKT XMMUYECKOI0 ITpon3BocTBa. [Ipumenenue stunena. [IponsBoactso u
IIPUMEHEHHE KayuyKa U PE3HHBI.

CuHTeTHYECKHE U UCKYCCTBEHHbIE BOJIOKHA, UX CTPOEHHE, CBOMCTBa. [IpakTHueckoe NCIoab30BaHIE
BOJIOKOH. CHHTETUYECKHUE TNIEHKH: U30JISIUS 1711 IPOBOJIOB, MEMOPAHBI /1715l OTIPECHEHUSI BOJIbI, 3alIIUTHBIE
TJICHKH /1711 aBTOMOOMJIEH, IIIACTBIPH, XUPYyprudeckue noBs3ku. HoBble TEXHOJIOTHH ajdbHeHIero
COBEpIICHCTBOBAHUS MOJIMMEPHBIX MATEPHAIIOB.

Ponb opranndeckoil XuMHUU B pelIeHUHU MpoOieM SHEPreTUYecKo 0€30MacCHOCTH, B pa3BUTUH MEAUIIMHBI,

CO3TaHNHN HOBBIX MAaTCPHUAJIOB, HOBbIX HCTOUYHHUKOB OHCPTIUU (aJIBTepHaTI/IBHBIe HUCTOYHHUKHU BHGPFI/II/I).

CamocTosTeILHASA

CamocrosiTesbHast padoTa

| Cmp. 24 u3 65 |
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pabora Penienne mpakTUKO-OpPUEHTUPOBAHHBIX 3aJaHUH 110 COCTABICHUIO XUMUYECKUX PEAKLU, OTPAKAIOIIUX
o0yuarumuxcst XMMHUYECKYIO0 aKTUBHOCTh OPraHMUYECKUX COCAMHEHUH B pa3InYHbIX cpeAax (MPUPOJHBIX, OMOJIIOTHYECKUX, 4
TEXHOTCHHBIX ).
Paspean S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYCCKHUX PeaKIui 12
Tema 5.1. OcHoBHOE co/iep:KaHue 4 OK 01
Kunernueckue Teopernueckoe o0yuenue 4 OK 02
3aKOHOMEPHOCTHU
Xumnueckue peakiuu. Knaccupukanus XuMHUUECKUX peakLuii: o (pa3oBoMy COCTaBy (FTOMOTE€HHbIE U
NpOTCKaHNsA reTepOreHHbIE), 0 UCIOIB30BAHUIO KaTaau3aTopa (KaTaJIuTHUYeCKUE U HEKATAIUTUYECKUE).
XUMHYICCKUX CKOpOCTh peakiiuu, €e 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB: MIPUPOIHI PEATUPYIOIINX BEIIECTB,
peakunii KOHIIEHTPALMH pearupyrolirx BeulecTs, TeMnepatypsl (npasuio Bant-I'odda), miomanu peakiimoHHoH 4
MIOBEPXHOCTH, HAJIMYUS KaTanu3aTopa. Posib KkaTaan3aropoB B IPUPOJE U IPOMBILUIEHHOM IIPOU3BOJCTBE.
OHeprus akTUBallMU. AKTUBUPOBAaHHbBIN KoMIUIeKke. KaTanusaTops! u katanus. Ponb kaTanu3zaTtopos B
IIPUPOJIE U IPOMBIILIEHHOM IIPOU3BOJACTBE.
Tema 5.2. OCHOBHOE COIep/KaAHIE 8
Tepmomunamnueckn | Teoperudeckoe oGydenne 8 OK 01
€ 3aKOHOMEPHOCTH OK 02
Knaccudukanus XuMHUECKUX peakluii: 1o TerIoBoMy 3G deKTy (3K30TepMUYECKUE, SHAOTEPMHUUECKUE),
IIPOTCKAHUSA no obOpatumoctu (oOpatumble U HeoOpatumble). TerioBble A(PQPEKTHl XUMHYECKHX —PpEaKIuil.
XUMHUICCKUX Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peakiuii. XUMHUYECKOe PAaBHOBECHE U €0 CMEIEHHUE MO
peakuuii. JIeCTBUEM pa3IMyHbIX (aKTOPOB (KOHLEHTpAIMs PpPEeareHTOB WM TPOJIYKTOB pEaKLUH, JaBJICHHUE, 4
PaBHoBecue TeMIepaTypa) Ajs CO3/1aHus ONTUMAJIBHBIX YCIOBUM MPOTEKAHUS XUMHUECKHUX MPOIIECCOB.
XUMHUYCCKUX [Tonsitue 06 sHTaNBNNU U 3HTpoNUU. JHeprus [ mooca. 3akon ['ecca u cneacTus u3 Hero. Ponb cMerienus
peakiuit paBHOBECHS B TEXHOJIOTMYECKUX IPOLIECCax.
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[Tpunnun Jle [latense. Biusaue paznuvHbix GakTOPOB HA U3MEHEHHUE PAaBHOBECHS XUMHUUYECKHUX PEAKIIUM.
3aKoH JEHCTBYIONUX MAacC U KOHCTAaHTa XMMHYECKOTO paBHOBecHs. PacueTsl paBHOBECHBIX KOHILIEHTPALIUN
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pearupyroux BelecTB U MPOAYKTOB peakuuid. PacueTs! TermioBoro agdexra peakiium.

CamocrositeabHas |CamocrosiTesbHasi pabora
pabora Pewenne pacdyeTHbIX 3a1a4 110 CKOPOCTH XUMHUYECKON PEAKIIMM U XUMUYECKOMY PaBHOBECUIO. XUMHUUYECKUI
o0y4yaromuxcs NOUCK MH(POPMALIUH TI0 TeMe B ceTH VHTepHeT.
Pa3pea 6. JAucnepcHble CHCTEMBI
Tema 6.1. OcHoBHOE co/iep:KaHue OK 01
Hucnepcusie Teopernueckoe o0ydenne OK 02
cucTeMbl. PacTBOPBL. | Iiyciepensie crcremsr. Komtonanbie cicrembl. UCTHHHBIE PACTBOPBL. OK 07
PactBopenne kak ¢usnko-xumuueckuil mnporecc. PactBopsl. CrnocoObl NPUTrOTOBIEHUS PACTBOPOB.
PactBopumocTs. MaccoBast 107151 pacTBOpeHHOTo BenlecTBa. [IpenenbHo 10nycTUMBbIE KOHIIEHTPAUU U UX
UCIOJIb30BaHUE B OIICHKE HKOJIOTHYECKOM 0€30MacHOCTH.
Tema 6.2 Knaccugukanus aucnepcHsIx cucteM mno coctaBy. CTpoeHHe M (DaKTOpbl YCTOHYHMBOCTH JHCIIEPCHBIX
JucnepcHbie cucreM. Pacrno3HaBaHMe HMCTUHHBIX PAcTBOPOB, KOJIJIOMAHBIX PAacTBOPOB U I'PyOOJHUCIIEPCHBIX CHUCTEM.
CUCTCMBI 1 Crpoenune munensl. PaccenBanue cBeTa py NPOX0KIEHUU CBETOBOTO Iy4YKa Y€PE3 ONTUYECKU
(bakTopsl UX HEOJHOPOAHYIO cpeny (3ddexra Tunmamus).
YCTOMYUBOCTH
CamocrosiTesinuag | CaMocTosATeIbHAs padoTa
padora Pemennie npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha AUCIIEPCHBIE CUCTEMBI, HCIIOJIb3yEMbIE B
00yYAIOIIUXCS OBITOBOI 1 IPOM3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKa, C MO3UIUI IKOJIOTHYECKOH 0€301macHOCTH
MOCJEICTBUM U TPAMOTHBIX PELIeHUH MpoOIeM, CBSI3aHHbBIX C XUMHEH.
Paszpnen 7. KadecTBeHHbIe peakiuu 00HAPYKeHHS] HEOPTaHUYECKNUX M OPraHMYeCKHUX BeIecTB OK 01
Tema 7.1./ OcHOBHOe coep:KaHue OK 02

Teoperuyeckoe o0yueHue




®I'BOY BO Ypanscknit TAY |

Pabouast mporpamMma y4eOHOM TUCITATITUHBI
OVIL.O7Y Xumus

OGHapy:xeHue KadecTBeHHBIC XUMHUYECKHE PEAKIINH, XapaKTePHBIC JJIs1 OOHAPYKEHHsI HEOPTAaHMYECKUX BEIICCTB

HEOPraHUYECKUX
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© Pa6ouas nporpamMma y4eOHOMN IMCLUILIAHEL
- OVIL.O07YXumust

KaTHOHOB 1| (KaTHOHOB U aHUOHOB).

aHUOHOB Peakuuu oOHapy)XKeHUsI HEOPTaHUYECKHUX BEIIECTB B PEaJIbHBIX 0OBEKTaX OKPYKAIOIIEH CPE/Ibl.

CamocrositeabHas |CamocrosiTesbHast pabora 2

padora CocraBieHne ypaBHEHUH peakiuii oOHapykeHus KaTHOHOB [-VI rpymm u aHHOHOB, B T.4. B MOJIEKYJISIPHOU

o0yyaromuxcst ¥ HOHHOH (popMax. 2

Tema 7.2. OcHoBHOE co/iep:KaHue 4 OK 01
Oo6napyxeHue Teoperuueckoe o0yueHue 4 OK 02
OpPraHUY9eCKUX KayecTBeHHbIE XUMHUECKUE PEAKIH, XapaKTepHbIE I 0OHAPYKEHUS OT/AEIbHBIX KJIACCOB OPraHUYECKHX

BCIICCTB COeIMHEHU: ()EHOJIOB, aJbJACTUIOB, KpaxMaia, YKCYCHOW KHUCIOThI, aMUHOKHUCIIOT U JIp.

OTACIBHBIX KJIACCOB | JlegaTypalus OSIKOB IPH HArPEBAHUHU, IIBETHBIE PEAKIIUN OCITKOB. 4

C MCIIOJIb30BaHUEM

KAaueCTBEHHBIX

peakuui

CamocrositeabHasn | CamocrosiTesbHast padora 2

pabora CocraBieHre KaYeCTBEHHBIX peaklnii 0OHapYKEHHUs] OPraHUYEeCKUX COeTMHEHUN OTAENbHBIX KJIAaCCOB.

o0yuarumuxcst 2
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue MPUKJIATHOTO MOLYJIs1) 40

Paznea 8. Xumus B ObITY M IPOM3BOACTBEHHOM AeATEJbHOCTH YeJI0BEKA 6 OK 01
Tema 8.1. OcHOBHOE COIepKaHne 6 OK 02
Xumus B 66Ty 1 | TeopeTndeckoe o0yuenune 6 OK 04
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MIPOM3BOJICTBEHHON | DKOJIOrHYeCKass 0€30MaCHOCTh MOCIICCTBUM OBITOBOM M TPOU3BOACTBEHHOM IEATEIILHOCTH YEJIOBEKa, OK 07
NesITeNIbHOCTH CBsI3aHHAs ¢ IepepaboTKOI BEIIeCTB; MOUCK M aHAIN3 XUMUYECKON HH(DOPMALIUY U3 Pa3IMUHBIX 5
YeloBeKa WCTOYHUKOB (Hay4Has U y4eOHO-Hay4YHas IMTEPATypa, CpeACTBA MaccoBOM nHpOpMmanmu, ceTh IHTepHET 1
JIpyrue).
CamocrositesbHasa |CamMocTosiTe/IbHAsA padoTa 2
paGora Keiicet (c yderom Oynymied mnpodecCHOHANbHONW JEATENbHOCTH) Ha aHaiu3 HHQoOpManuu o
00y4aromuxcst MIPOU3BOJICTBEHHON JIEATEIHHOCTH YENIOBEKa, CBA3AHHON ¢ MepepadOTKOi U MOTyYeHHUEM BEIIECTB, a TAKXKe
C KOJIOTHYECKOI 0€30MacHOCTHIO. 2
3amuTa keiica: [IpeacraBieHue pe3yabTaToB PEIICHHS KEUCOB (BBICTYIICHHE C TTPE3ECHTALIUECH )
Paznen 9. HccaenoBanue 1 XMuMU4YECKHIi aHAJIN3 00bEKTOB OMoc(epbl 34
Tema 9.1. OcHoBHoOe coepxxaHue 6
OK 01
OcHOBBI OK 02
Teopernueckoe o0yuenue 6
nabopaTopHOU OK 04
TumnoBble pacdeThl IO TEMaTUKE OJKCIEPUMEHTA. 3aJadd Ha BBIYUCIICHHUE CPEAHET0 3HAYCHUs OK 07
IIPaKTUKHU B 9KCIIEPUMEHTANBHBIX JAHHBIX, TOTPEITHOCTH 6
po¢eCCHOHATBHBIX
nabopaTopHsix
Tema 9.2. OcHOBHOE coep:kaHne 6 OK 01
XuUMU4eCKu OK 02
Teopernueckoe o0yueHue 6
aHayu3 nMpoO BOJBI OK 04
[IpakTUKO-OPUEHTHPOBAHHBIE TEOPETHUYECKHE 3a/laHusi Ha COCTaB BOJBI M CIIOCOOBI BBIPAKEHUS 5
KOHIEHTPALUH 1 NTepecueT KOHIEHTPaLUil (C UCIOIb30BAHUEM HOPMATUBHBIX JTOKYMEHTOB). OK 07
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Tema 9.3 OcHoOBHOE co/lep:KaHue OK 01

XHUMHYECKUI OK 02
Teopernueckoe odyuenue

KOHTpOJIb KauecTBa OK 04
Opranuyeckrie 1 HEOpPraHMYECKUE BEIIECTBA, BXOIAIINE B COCTaB MPOAYKTOB nuTaHus. [TpakTuko-

IIPOJYKTOB IIUTaHUS |OPUEHTUPOBAHHBIE 33/IaHUS 110 KyJTUHAPHON TeMaTHKe. OK 07

Tema 9.4 OcHoBHOeE coep:kaHue OK 01

XUMUYECKUU OK 02
Teopernueckoe o0yuenune

aHau3 MPo0 MOYBHI OK 04
XUMHUYECKUI COCTaB HEOPTaHUYECKUX U OpraHMYECKUX yA0O0peHuil. BzauMocBs3b cocTaBa Mo4Bbl, THUIT
MOYBBI U €€ Ha3HAUYECHHS OK 07

Tema 9.5 OcHoBHOE coep:kaHue OK 01

XUMHYECKUH OK 02
Teopernueckoe odyuenune

KOHTPOJIb OK 04

KauecTBa BO3/1yXa OK 07

XHUMHUYECKUM COCTaB aTMOC(i)CpHOI‘O BO31yXa U BO31yXa pa60qel71 30HBI». HpaKTI/IKO-OpI/ICHTI/IpOBaHHBIC
3aJlaHNs Ha XMMHUYECKUN aHalIM3 COCTaBa BO3yXa
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Tema 9.6 OcHoOBHOE co/iep:KaHue 4 OK 01
Uccnenosanue OK 02
06BEKTOR Teopernueckoe o0yueHue 4 OK 04
TexHOChepbI KoHTpoJib KauecTBa TEXHUUYECKOW BOJIbI PA3HBIX BUJOB B COOTBETCTBUH ¢ MeToaukamu 1o ['OCT 4 OK 07
IIpoMe:xxyTouHasi aTTecTAlUs M0 TUCHHUILIMHE (IK3AMEH) 4

Koncynabranus 2
CamocrosiTesibHas padoTa 00yyaromuxcst 28

Bcero 190

@OH/I OLIEHOYHBIX CPEJICTB MO AUCHUIUIMHE MPEACTABIICH B MPUIIOKEHUN 1.
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3. YciaoBus peaau3anuu NporpaMMbl 001e00pa3oBaTeJbHO I CHUILTHHbI

3.1. TpeOoBanuss K MHHHUMAJIBLHOMY MAaTepPUAIbHO-TEXHUYECKOMY
00eCIeYeHHuIo.
st peanmzaniud TIPOTPaMMBbl  TUCIUTIIMHBI  TOJDKHBI  OBITH TIPEITYCMOTPEHBI

CJIeyIOlMe CIeluaIbHble MOMEIIECHUs: Y4eOHbIH KaOWHET XUMHUHU W/WIM Y4eOHOU
XUMHUYECKOH J1abopaTopuH.

OGopynoBanne y4eOHOro KkaduHeTa (HAIJISIAHbIe TMOCOOMsI): HaOOPHI
IIAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYJI, MOJEIN KPUCTALINYECKUX PEIIETOK, KOJUIEKIINH
MPOCTBIX M CIOKHBIX BEHIECTB W/WIM KOJUJIEKIMH IOJIMMEPOB; KOJUIEKIHS TOPHBIX
MopoJ, W MHHepanoB, Tabimuua MenzaeneeBa, ydeOHble (QUIBMBI, TUPPOBBIC
00pa3oBaTeNbHbIE PECYPCHI.

Texnnueckue  cpeacrsa  O00y4YeHHMsl:  KOMIBIOTEp C  YCTPOWMCTBaMu
BOCIIPOM3BEACHUS  3BYKa, HPHUHTEP, MYJIBTUMEIUA-IIPOEKTOP C  JKPAHOM,
MYJIbTUMEIUMHAS T0CKA, YKa3Ka-IIPE3EHTEP IS IPE3CHTALNN.

O6GopynoBanmne jgadopartopuu W padoO4YUX MeCT Ja0OPATOPUM: MEH3YpPKU,
MUTNETKU-KaNeIbHUIbI, TEPMOMETPbHI, MUKPOCKOI, JIYIbl, PEAMETHBIE U TOKPOBHBIE
CTEKJIa, MJIAHLIETHI ISl KalelbHbIX peakiuil, puibTpoBanbHas Oymara, MpOMBIBAJIKH,
CTEKJISIHHbIE TPOOUPKHU, pE3UHOBBIE MPOOKHU, POHAPUKH, HAOOP PEAKTUBOB, CTEKJISTHHBIE
MaJOYKH, IITATUBBI JIJIs1 IPOOUPOK; MEPHBIE HUIUHAPHI, BOPOHKH CTEKJITHHBIE, BOPOHKHU
nenutenbHble nuauHApudeckue (50-100 M), cTymnku ¢ mectukom, haphopoBbIe YaIKy,
NUHIETH, (QUIBTPHl OyMaKHbIE, BaTa, MapJis, YacOBbIC CTEKJIA, SJEKTPOIUIUTKH,
71ab0paToOpHbIE MITATUBBI, CIIUPTOBBIE TOPEJIKH, CIIMUKH, PUOOD AJIS MTOJIyUYEHHUs ra30B
(w1 mpoOupKa ¢ ra300TBOJHOM TPYOKOil), AepKaTenu sl MPOOUPOK, CKISHKH JUIs
XpaHEHHs PEaKTUBOB, pa3AaTOYHbIC JIOTKH; XUMUUeckue crakansl (50, 100 u 200 mn);
HIMaTeNn; MUHILETHI; TUTeJIbHBIE MBI, CEKYHIOMEPHI (TaiiMepbl), MEpHbIE MPOOUPKHU
(ra 10-20 mut) u mepablie ko10bI (25, 50, 100 u 200 mut), BoasiHas O6anst (MM TEpMOCTaT),
CTEKJISIHHBIC TIAJIOYKH; KOHWYECKHE KOJOBI it TtutpoBanus (50 m 100 mi);
VMHJIUKATOPHBIE MOJOCKU JIJIsl onpeaesieHuss pH u ctangapTHas MHIUKATOpHAs IIKAJa;
YHUBEpCAIbHBIN HHANKATOP; umeTky Ha 1, 10, 50 ma (wim no3zatopel Ha 1, 5 1 10 M),
OIOpeTKH NIt TUTpPOBaHUS, MeauiHckue mmmpuikl Ha 100—-150 mut, maGopatopHbie
W/WIM aHalnuTHYeckue Becbl, pH-meTpbl, cymmnbHbI mKkad, u ap. JadbopaTopHoe
0o00opyIoBaHUE.

3.2. UndopMmanmnoHHoe odecneyeHne peajn3alui NporpaMmmbl
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1. Jlnsg peanuzauuy TporpaMMbl  OMOIMOTeUHBIM (oHA 0O0pa3oBaTeIbLHON
OpraHW3allMA JOJDKEH WMETh TeYaTHBIC W/WIU JJIEKTPOHHBIE 0O0pa3oBaTEIbHBIC U
WHPOPMAITMOHHBIE  PECYpChl,  PEKOMEHJOBAaHHBIE  JJII  HCIOJB30BAaHHS B
o0pa30BaTeNbHOM IpoIIecce, He CTapIlie MATH JIET C MOMEHTA M3/1aHuUA.

2. PekoMeHayeMble meyaTHBIC U3JIaHUS TI0 pean3anuu 001meo0pa3oBaTeIbHOM
JTUCITUTUIMHBI TIPEJCTaBICHB B METOJMYECKHX PEKOMCHAIMAX IO OpraHu3aluu
0o0yueHus.

3.3. Ilepeuenb pexoMeHAyeMbIX y4eOHbIX u3aanuii, UHTEepHeT-pecypcos,
OCHOBHOMH U JONOJHUTEJIbHOU JIUTEPATYPHI:

OcHoBHasl yueOHas IuTepaTypa:
1. | I'ycena, E. B. Xumus nns CI1O: yuebHO-MeTOIMUECKOE
noco6ue / E. B. I'yceBa, M. P. 3uranmmuna, J1. . Kynukosa. 0t o .
. o _ . _ HUIIUAJIbHBIN CauT
— Kazanp: KHUTY, 2019. — 168 c. — ISBN 978-5-7882 www.e.lanbook.com.

2792-4. — Tekcr: >neKTpoHHbIH // JIaHb : 37IEKTPOHHO- (3BC «Jlaub»)

ouomoreyHas cuctema. — URL:
https://e.lanbook.com/book/196096

2. Yepnukona, H. 0. Xumus B 10CTYyITHOM U3J10KEHHUH:
yuebHoe nmocobue st crio / H. FO. YepnukoBa. — 2-e u3j., Ocbmuans et caiir
crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN WWWL.Ie.Ianbook.com
978-5-8114-9500-9. — TekcT: 2neKTpoHHBIH // JlaHb: . (3BC JTamb»)
AJIEKTPOHHO-O0MOMMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/195532

3. [lleBnunpina, JI. B. Xumus: yueobnoe nocoodue / JI. B.
[leBnunpina, A. . AnapaeB. — HoBocubupck: HI'TY, 2017. OdUIMAaNBHBIH caifT
— 92 ¢. — ISBN 978-5-7782-3345-4. — Texkcr: www.e.lanbook.com
3EeKTpOHHBIN // JIaHb: 31eKTPOHHO-O0MOIMOTEeYHAs cUCTEMA. » (OBC «Jlanby)
— URL.: https://e.lanbook.com/book/118505
4. | baunos, JI. H. Xumus: yuebnuk ais CITO / JI. H. biunos, 1.
JI. Tlepdpwunosa, T. B. CokonoBa. — 2-¢ u3., ctep. — CaHKT- Odmupams kb cadit
[TerepOypr: Jlanp, 2021. — 260 c. — ISBN 978-5-8114- e lanbook.com
7904-7. — Tekcrt: anekTpoHHBIH // JlaHb: 2IeKTPOHHO- www.e
oubnuoreynas cucrema. — URL:  (9BC Jlane»)
https://e.lanbook.com/book/167183
JlononaurtenpHas yueOHas quTeparypa:

5. Uepnukona H. 1O., Memepsikosa E. B. Pemraem 3aauu no OdunmanbHpIi calT
XHMHHU CaMOCTOSITENIbHO: yaeOHoe mocooue / H. 1O. www.e.lanbook.com
Yepuukosa, E. B. Memepskosa — Cankr-IlerepOypr: Jlans, » (OBC «Jlanb»)
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2022. — 328 c.
6. Kamyctuna A. A., Xansuenko U. I'., JIu6anos B. B. O6mas OdunmanbHBIN CaT
U Heopranndeckas xumus. [Ipaktukym / A. A. Kanycruna, www.e.lanbook.com
. T'. Xanpuenko, B.B. JIubanos — Cankr-IlerepOypr: , (BBC «JIanby)
Jlansp,
2020. — 152 c.

Ilepeuyenb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOM CeTH

«/HTEpHET», HEOOXOAMMBIX /IJI51 OCBOEHMS M CIIUTIIUHBI

WutepHet-pecypenl oubmmoTeku: http://www.urgau.ru/ebs

Hnghopmayuonnvie mexnonozuy NpUMEHSIIOTCS JUISL:

— cOopa, XpaHEHUs, CHUCTEMaTU3allMM W BbIJAYM YYEOHOW W HAy4yHOH
uH(popmanuu;
— 00pabOTKH TEKCTOBOM, rpapuueCcKOi ¥ SMIIUPUIECKON UH(OpMAIIUH;

— TIOATOTOBKH, KOHCTPYMPOBAHUS U  IIPE3CHTAIlMSI HWTOTOB  y4yeOHOM
JIeSITEIbHOCTH;

— CaMOCTOSITEJILHOTO TIOMCKa JIOTIOJHUTEIBLHOTO Yy4eOHOr0 M HAayIHOTO
Marepuanga, C HCMHOJIb30BaHUEM TIIOMCKOBBIX CHUCTEM M calToB ceTtu WHTEpHeT,
AJICKTPOHHBIX SHITUKIIONEAUN 1 0a3 TaHHBIX.

Hnpopmayuonnsvie cnpagounvie cucmemvi TPUMCHSIOTCS JJIl  PCIICHHS
Pa3IMYHOIO POJia MO3HABATEIbHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4.

B xoxe peanuzaruu 1eneil ¥ 3agad JUCHUIUIMHBI OOyYarolMecss MOTYT MpH
HEOOXOJIMMOCTH HUCIOJIb30BaTh BO3MOXKHOCTH UH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,
ANIEKTPOHHBIX OMOIMOTEK U apXUBOB.

IleuaTHble U (WIK) 3JIEKTPOHHBbIE pecypchl Mus jJun ¢ OB3
VY4eOHO-MeTOANYECKHE MaTepHalibl sl 00Y4aIOIIUXCS U3 YMCIIa UHBAJIUIOB U
mui; ¢ OB3 mpenocraBnstorcss B (popmax, aJanTUPOBAHHBIX K OrPaHUYCHHSIM HUX
3I0pOBbSI M OCOOEHHOCTAM BOCHPUATUS U 00pabOTKM MocTynarouie ydeOHou
uHpopmauu.
Jiis 0OyJaroImuxcs ¢ HapyIIEHUSIMU 3PCHHUS:

° B TMe4yaTHOM (opMe yBEIMYEHHBIM MIPUPTOM H C
HEO0OXOAMMOM KOHTPACTHOCTBIO;

° B (popMe 2JIEKTPOHHOTO IOKYMEHTA (BEepCHs JjIsl C1a0O0BUIAIINX );
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° B (hopme aynuodaiina;

° B reyaTHOU (popMe Ha si3pike bpaiis.

OO6yuaronuecss MOTYT BOCIIOJIB30BaThCs OUIIHMATBHBIM caliToM CBEpaJIOBCKOM
00JIaCTHOM crieuaaIbHON OMOIMOTEKH IS clienbIX: http: //sosbs.ru/
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JIU1st 00YYAIOINXCS C HAPYIIIEHUEM ClIyXa:

° B nieyaTHou opme;

° B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.
JList v ¢ HapylIeHUsIMA ONOPHO-ABUTATENLHOIO alapara:

° B ITIeUaTHOU (opme;
° B (hOopMe AIIEKTPOHHOTO JOKYMEHTA,;

° B (popme aynuodaiina.
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4. KOHTPOJIb M OLIEHKA Pe3YyJbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM
TUCHMILTHHBI

KoHTpoib M oOmeHKa pe3yabTaTOB OCBOCHUs 0011€00pa30BaTENIbHOM
JUCHMIUIMHBI PACKPBIBAIOTCS Yepe3 TMCLHUIUIMHAPHBIE PE3YJIbTAThl, HAllpaBJICHHbIE
Ha (OpMHUPOBAaHHE OOIIMX M MPOPECCHOHANBHBIX KOMIIETEHIIMH IO pa3ienam U
TEMaM COJEpKaHUs Y4eOHOTrO MaTepuaa.

KoHTponb ®  oOLEHKa  pe3yapTaToB  OOY4YEHMs]  OCYLIECTBIISIETCS
IperoAaBaTelsieM B [IPOLIecce MPOBEACHUS IPAKTUUECKUX 3aHATHH U TaOOpaTOPHBIX
paboT, TECTHUPOBAHMs, a TAKXKE BBIIOJHEHHUS OOYyYalOIMMUCS WHIUBUIYaTbHBIX
3aJlaHui, TPOEKTOB, HUCCIeNOBaHUM. Pe3ynbTaThl OOyueHHUS ONPENENSIOT, YTO
oOyuJaroluecs: JOJDKHBl 3HATh, TIOHMMAaTh M JIEMOHCTPUPOBATH MO 3aBEPLICHUU
U3YYEHUS AUCIUIUIHHBI.

Jis hopMupoBaHUs, KOHTPOJS U OLIEHKH PE3YyJIbTaTOB OCBOEHUS Y4EOHOI
JUCLUIUIMHBI HUCIIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPUSATUI, TPEACTABIISIOLIA
co00i KOMILJIEKC Y4Y€OHBIX MEpPONPUATUH, COIVIACOBAaHHBIX C pe3yJlbTaTaMu
oOyuenus u cpopmynupoBanHbiX ¢ yuetom @I'OC COO (npeamMeTHble pe3yabTaThl

no auciumuae) u @I'OC CIIO.

Monayas / Pazgen
Ne ¥ PesyabraTt 00yuenus OueHovHbIe MEPONIPUATHS OK
/ Tema
I |OcHoBHOli MOayIB
1 |Pazgexn 1. @opmyanpoBaTh 6a30BbIe
OcHoBbI NOHATHSA U 32KOHBI
CTPOCHHS XUMHH
BellecTBa
1.1 |Crpoenue atomoB |CocraBnars xumudeckue |1. Tect «CtpoeHue aToMoB OK 01

XUMHYECKHAX
DJIEMEHTOB U
pupoja
XUMHYECKON
CBSI3U

(bopMyIIBI COeMHEHUH B
COOTBETCTBHUU CO CTCTICHBIO
OKHUCJICHHUS] XUMHYCCKHUX
9JIEMEHTOB, HCXOJIS U3
BaJICHTHOCTH H
AIEKTPOOTPHUIATETEHOCTH

XUMUYECKHUX JIEMEHTOB U
MIPUPOJAa XUMUYECKON
CBSI31.

2. 3aaun Ha COCTaBIICHUE
XUMHYECKUX POpMYTT
JIBYXaTOMHBIX
COCTMHEHUI(OKCHJIOB,
Cynb(pUI0B, TUAPHUIOB U
T.IL.).




Monayasb / Paznen

Ne Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEePONPUATHS OK
/ Tema
1.2 |Ilepuomuueckuii | XapakTepu30BaTh [IpakTuko-opuentupoBanueie |OK 01
3aKOH M TaOJUIla |XUMHUYECKUE PJIEMEHTBI B | TEOPETUUYECKHE 3aJaHus Ha OK 02
JI.1. MenneneeBa |COOTBETCTBUHU C UX XapaKkTepU3aUI0 XUMHUUECKUX
MOJIOKEHUEM B AJIEMEHTOB: «MeTaTn4ecKue /
MEePUOIUYECKON CUCTEME  |HEMETaNIMYeCKHe CBOMCTBA,
XUMHUYECKUX IJIEMEHTOB AIEKTPOOTPHUIIATEIIHLHOCTD U
.. Menneneesa CPOJICTBO K JJIEKTPOHY
XUMHUYECKUX 2JIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHHUEM U
MOJIO)KEHHUEM B
IIEPUOTUYECKON CUCTEME
XUMHUYECKUX djieMeHToR .M.
MenneneeBay.
2 |Pa3men 2. CocraBasatb ypaBHenusi |KonTpoabhasi padora
XumMHuyecKue H CXeMbl XUMHYECKHX «CTpoeHne BemecTBa
peakuuu peakuui U XUMHYeCKHe

peakuum»




Monayasb / Paznen

Ne Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEePONPUATHS OK
/ Tema
2.1 | Tumer CocTaBisTh peakuu 1. 3amauu Ha OK 01
XUMHYECKHAX COCTMHCHMUS, PA3JIOKEHUSI, |COCTABJICHHE YpaBHECHUM
peakmuit oOMeHa, 3aMelleHus, peaKIHii:

OKHCITUTEIHHO-
BOCCTaHOBUTEIIbHBIC
PEaKILUK U peaKIuu
KOMILJIEKCOOOpa30BaHuUs
(Ha mpumepe
THIPOKCOKOMIUIEKCOB
QIIOMUHUS U [TUHKA) C
y4acTHEeM HEOPraHHYECKUX
BEIIECTB

— COCIMHEHMU S, 3aMEIICHUS,
pa3ioxeHus, 0OMeHa 1
peaxiuii ¢ yuactueM
KOMIUIEKCHBIX COEIMHEHUN (Ha
puMepe TUIPOKCOKOMILIEKCOB
TIOMHUHHUSI U [TUHKA);

— OKUCTUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA

C UCMOJIb30BaHUEM METO/A
AJIEKTPOHHOTO OallaHCca;

— C y4acTheM KOMIUIEKCHBIX
coeMHEeHUN (Ha mpumepe
THJIPOKCOKOMITJIEKCOB IIMHKA

Y QIFOMHHHS).

2. 3agauM Ha pacyeT
KOJTMYECTBEHHBIX
XapaKTEePUCTUK MPOAYKTA
PEeaKIMK COeTUHEHNU S, MAaCCOBOM
UM 00BEMHOM 10U BBIXO/a
MPOJYKTA PEAKIIUU COCAMHECHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHBIX OTHOIIIEHUH Ta30B;
KOJTMUYECTBEHHBIX
XapaKTEPUCTHK UCXOTHBIX
BEIIIECTB U MPOYKTOB PEAKIINH;
Macchl (00beM, KOJIMYECTBO
BElIEeCTBa) MPOJYKTa peaKkluy,
€CJIM OJJHO U3 BELIECTB JaHO B
BHJIE PACTBOPA C ONPEIEIECHHON
MAacCOBOM J0JIEW pacCTBOPEHHOTO
BEILIECTBA.




Monayasb / Paznen

Ne Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEePONPUATHS OK
/ Tema
2.2 | Dnexktponutrdeck | COCTaBIATh YpaBHEHUS 1. 3amanus Ha coCTaBIICHUE OK 01
ast AUCCOIMAINS U | XUMUYECKUX PEaKINH MOJIEKYJISIPHBIX U MOHHBIX
WOHHBIA OOMEH  |MOHHOTO OOMEHa C peaxuil ¢ yduacTueM OKCHJIOB,
y4acTUEM KHCJIOT, OCHOBAaHUM U COJICH,
HEOPraHWYECKHUX BEIIECTB |MOHHBIX PEAKIUN THAPOIIH3a
COJIEH, YCTAaHOBJIEHUE
W3MEHEHUS KHUCIIOTHOCTH
CpeIIbL.
3 [Pa3gen 3. HccnenoBarb crpoenne u | Konrpoabhas padora
Crpoenne n cBoiicTBa «CBolicTBa HEOPraHUYECKUX
CBOIiCTBa HEOPraHUYeCcKMX BellleCTB | BeleCTB)
HEOPraHu4ecKHuX
BeIeCTB
3.1 |Knaccudukanus, |Knaccudumuponars 1. Tect «Homenknatypa u OK 01

HOMEHKJIaTypa
CTpoeHue
HEOPTraHNYECKUX

BCIICCTB

HCOPTraHNYCCKUC BCIICCTBA
B COOTBCTCTBHH C UX

CTPOCHUEM

Ha3BaHWE HEOPTaHUYECKUX
BEIIECTB UCXOJI U3 UX
XUMUYECKON (HOPMYJITBI UITH
COCTaBJICHUE XUMUYCCKOU
(bopMyITBI UCXOS U3 HA3BaHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIU TPUBUAIBHOU
HOMEHKJIaType».

2. 3agauM Ha pacyeT MacCOBOU
J10J1i (MacChl) XUMHUYECKOTO
aNeMeHTa (COSUHEHNS) B
MOJIeKYJIe (CMecH).

3. [IpakTrueckue 3aaHus 1Mo
KJ1accuuKamu, HOMEHKIIAType
U XUMHUYECKUM (OopMyiaM
HEOPraHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTueckue 3aJlanus Ha
OnpeaeIeHne XUMHYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BUJIa XUMUYCCKOM

CBsI3H U THIIA KpPICTaJTJIH‘IeCKOfI




PEIIETKH.




Monayasb / Paznen

Ne Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEePONPUATHS OK
/ Tema

3.2 | Dusuko- YcTaHaBIuBaTh 1. Tect «OcobeHHOCTH OK 01
XHUMHUYECKHE 3aBHUCHMOCTh (PU3HUKO- XHUMHYECKHUX CBOMCTB okcuaoB, |OK 02
CBOMCTBa XMMHYECKHX CBOMCTB KHCJIOT, OCHOBAHHIA,

HEOPTaHWYECKUX |HEOPraHWYECKHX BEHIECTB |aM(pOTEPHBIX THIPOKCHUIIOB U
BCIIECTB OT CTPOEHUSI aTOMOB U COJICH.
MOJIEKYJI, @ TaK)Ke TUIIa 2. 3amaHus Ha COCTaBJICHHUE
KPUCTATTMYECKON PEIIETKU |ypaBHEHHH XUMHUUECKHUX
peaKkuuii ¢ y4aCTUEM MPOCTHIX U
CJIO’KHBIX HEOPTaHMYECKHUX
BEIISCTB: OKCUJIOB METAJLIIOB,
HEMETAaJUIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHHUH U
aM(pOTEPHBIX TUIPOKCUIIOB,
HEOPraHUYECKHUX COJICH,
XapaKTEepU3YIOIUX UX CBOWCTBA
U CIIOCOOBI MOTYYEHHUS.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaHus Ha
CBOMCTBA U MOJTYYEHUE
HEOPTraHUYECKHUX BEIIECTB.

3.3 |[IpouzBojacTBO Ob6ocHoBbIBaTh 3HaueHue u |[Ipaktuko-opuentupoBannbie [OK 01
HEOPraHWYECKUX |IIPUMEHEHUE 3aJIaHUs 110 COCTABIICHUIO OK 02
BCIIECTB. HEOPraHWYECKHUX BEILECTB B | XUMUYECKUX PEAKIUH C
3HavYeHHE U OBITOBOM U y4aCTUEM HEOPTraHUYECKUX
MIPUMEHEHUE B MIPOU3BOCTBEHHOMN BEILIECTB, UCIIOJIB3YEMBIX ISl UX
OBITY U Ha JESITEIbHOCTH YeIOBeKa UX |HMACHTU(UKAIINY U
MIPOM3BOJICTBE (UBUKO-XUMUYIECKUMU MTPOMBIIIICHHBIX CITOCOOOB

CBOICTBaMH MOJTYYEHUSI.

4 |Pa3nen 4. HccnenoBarb crpoenune u | Konrpoabhas padora
CtpoeHue u cBoiicTBa opranuyeckux |«CTpoeHue u cBoOlcTBA
CBOMCTBA BeIECTB OpPraHMYecKuX BelecTB»
OPraHMYecKux

BelIeCTB




Monayasb / Paznen
/ Tema

Pe3ysabTaTr 00yyeHus

OueHoYHBIE MEPONIPUATHS

OK

4.1

Knaccudukanms,
CTPOCHHE U
HOMECHKJIaTypa
OpPraHUYECKUX
BEIIIECTB

Knaccudumnuposats
OpraHMYecKUe BEIIeCTBA B
COOTBETCTBUU C UX
CTPOEHUEM

1. 3aganus Ha cocTaBieHUE
Ha3BaHUN OPraHUYECKUX
COECIUHEHUHN 10
TPUBHAIIBHON WIH
MEKTYHapOAHOMN
CHCTEMATUYECKOMN
HOMEHKJIaType.

2. 3aymaHus Ha
COCTaBJICHUETIOJIHBIX U
COKpAIICHHBIX
CTPYKTYPHBIX (hopMyII
OpraHWYECKHUX BEIECTB
OT/IENIbHBIX KJIACCOB.

3. 3amaun Ha ompezeneHue
npocteiiiien GopmyIbl
OpraHUYEeCKON MOJIEKYJIbI,
MCXOJIS U3 DJIEMEHTHOTO

cocTaBa
(B %).

OK 01

4.2

CBoiicTBa
OpPTaHHYECKUX
COE€IUHEHUN

YcranaBauBaTh
3aBHUCUMOCTh (PU3UKO-
XUMHUYECKHX CBOMCTB
OpraHUYECKUX BEIECTB
OT CTPOEHUSI MOJIEKYJI

1. 3aganud Ha
COCTaBJICHUEYPAaBHEHU I
XUMHYECKHUX PEaKLni ¢
y4acTHUEM OPTaHUYECKUX
BELIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHHSI.

2. 3a7iaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
peakuyii, WITIOCTPUPYIOIIHAX
XMMHYECKHE CBOWCTBA C
Y4€TOM MEXaHU3MOB
NPOTEKaHUS JAHHBIX PEaKINid U
TEeHETUYECKOU CBS3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacueTHEble 3a1a4u 110
YPaBHEHMSIM PEAKLUH C
y4acTUeEM

OpraHMYECKUX BEIIECTB.

OK 01
OK 02




Monayasb / Paznen

Ne Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEePONPUATHS OK
/ Tema

4.3 |Opranuveckue O6ocHoBbIBaTh 3HaueHue U |[Ipaktuko-opueHtupoannsie |OK 01
BEILIECTBA B IIPUMEHEHHE 3aJlaHUs IO COCTABIICHUIO OK 02
KHU3HECATEIbHOC |OPraHNYeCKUX BEIIECTB B |XMMHUYECKUX PEaKLUi ¢
THU Y€JIOBEKA. OBITOBOM U y4acTUEM OPTaHUYECKUX
[Ipon3BoacTBO U | IPOU3BOACTBEHHOMN BEULIECTB, UCIOJIb3YEMBIX AJIs
IIPUMEHEHNE JEeSITeTLHOCTH YeJIOBEKA UX |WX WIACHTU(UKAIMH B OBITY
OpPraHUYECKUX (U3UKO-XUMHYECKUMHU IPOMBIIIJIEHHOCTH.

BEIIECTB B CBOIicTBaMH
MIPOMBIIIJICHHOCTH

5 |Pa3pmen 5. HccaenoBars papHoBecue | KonTposbHas padora
Kunernyeckue u |u ckopocTh XuMuuecknx | «CKOpPOCTh XHMHYECKOM
TePMOJAMHAMMYEC | peaKIUH peakuuu M XUMH4YecKoe
KHe paBHOBecHE»
3aKOHOMEPHOCTH
NPOTEeKAHUs
XUMHYECKHX
peakuuii

5.1 |Kunernueckue UccnenoBats BausiHUE 1. Teopernueckue 3amanus |OK 01
3aKOHOMEPHOCTH | KOHIIEHTpaluu Ha aHanu3 (pakTopoB, OK 02
IIPOTEKAHUS pearupyomux BEeIecTB U BIUSIOLINX Ha
XUMHYECKHUX TEMIIEPATYPHI HA CKOPOCTh U3MEHEHHE CKOPOCTH
peakuui XUMHUYECKUX peaKIni XUMHUYECKON pPEeaKIUU.

5.2 |Tepmomunamudec |MccnenoBars BIUsIHEE 1. 3amaun Ha pacueTs! TerioBbix |OK 01
KH1e U3MEHEHMs KOHLEHTpaluu |3 dexToB xuMmudeckux peaxiuii [OK 02
3aKOHOMEPHOCTH | BEILIECTB, PEAKIIMH CPENIbl U |U OIpe/eTIeHUE TUIlAa PEaKIIU
MPOTEKAHUS TeMIIepaTypbl Ha cMeleHue | (1o TermaoBoMy 3P PeKTy: 3K30-
XUMHUYECKUX XUMHYECKOT'O PABHOBECUS | SHIOTEPMHUUYECKHE).
peaxiui. 2. IIpakTHKO-OpUEHTUPOBAHHBIE
PaBHOBecue 3aJlaHUs Ha IPUMEHEHHE
XUMHYECKHX npunnumna Jle [larense mis
peakuuit HAXO0X/ICHUS HalpaBJICHUS

CMEIIICHUS PAaBHOBECHSI
XUMHUYECKOHN peakluy U aHalu3
(haKkTOpOB, BIHSIONINX HA
CMEIICHNE XUMHYECKOTO

paBHOBECHA.




Monayasb / Paznen

Ne Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEePONPUATHS OK
/ Tema
6 |Pasmea 6. HccaenoBats qucnepcubie | KonrposabHasi padora mo reme
JucnepcHbie CHCTEMBbI «JlucnepcHbie cuCTEMbD»
CUCTEMBI
6.1 |IucniepcHbie Pasziuuare uctuHHBIE 1. 3amaum Ha OK 01
CUCTEMBI U PacTBOPbI, KOJUIOUIHBIC MIPUTOTOBJICHUE PACTBOPOB. OK 02
(baxTops! NX pacTBOpHI U 2. IlpakTuko-
YCTOWYMBOCTHU rpy0oaucCIIEpCHBIE CUCTEMBI | OPHEHTUPOBAHHBIE PACUYCTHBIC
Ha OCHOBE XUMHYECKOTO 3aJlaHUs Ha IUCIEPCHBIE
JKCIIEPUMEHTA CUCTEMBI, HCIIOJIb3yEeMbIE B
OBITOBOI M TIPOM3BOJICTBEHHOM
JIESITEIbHOCTH YeIOBEeKa.
7 |Pa3mea 7. HccaenoBaTrs cBOMCTBA
KauecTBeHHBbIE |OpraHMYeCKHX U
peakuuu HEOPraHUYeCKHX
o0Hapy:KeHUs1 BelIeCTB ¢
OPraHMYeCcKNX U |HCIO0JIb30BAHMEM
HEOPraHW4eCKHX |KA4YeCTBEHHBIX PeaKIui
BeIeCTB
7.1 |OGHapyxeHue Hccnenosathb 1. IIpakTueckue 3ananus Ha  |OK 01
HEOPraHUYECKNX |KaueCTBEHHBIE PEaKIINU COCTaBJICHUE YPAaBHEHUI
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |peakiuii OOHAPYKEHUS
AHHOHOB katuoHoB [-VI rpymm u
QHUOHOB, B T.Y. B MOJIEKYJIIPHOI
Y MOHHOH opmax.
7.2 |ObHapyxeHue Hccnenosartsb 1. IIpakTHueckue 3a1aHus Ha OK 01
OpPraHUYECKUX KauyeCTBEHHbIE PEaKIINH COCTaBJIEHUE KaU€CTBEHHBIX
BEIIECTB OpraHUYECKUX peaxiuii oOHapyKEHUS
OTJIEbHBIX COEIMHEHUN OTAENbHBIX OpraHUYECKUX COCTUHEHHH.
KJIaCCOB C KJIaCCOB
HCIIO0JIb30BaHUEM
KaueCTBEHHBIX
peakuui
Il |[IpukaagHoii MOxyJIb
8 |Pa3men 8. OuenuBarp nocjeacTeus |3amura Keiica (¢ yuerom

Xumus B ObITY B
NPOU3BOJACTBEHH

OBITOBOI U
MPOU3BOACTBECHHOM

Oyayuwei npogeccuoHAIbHOI
AesiTeJIbHOCTH)




Monayasb / Paznen

Ne Pe3ysabTaTr 00yyeHus OueHo4YHbIe MEePONPUATHS OK
/ Tema
0i1 1esITeJIbHOCTH | 1eATeJIbHOCTH YeJIoBeKa C
YyeJI0BeKa MO3UIMI DKOJOTHYECKOM
0e301macHOCTH

Xumus B ObITy 1 |OuenuBaTh nocnenctsus | Keiic (¢ yuerom Oymayiei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U podecCHoHATBLHOM OK 02
I AESITENTbHOCTH  |IPOU3BOACTBEHHOMN JIESITEIIBHOCTH ) OK 04
YyeJoBeKa JIEATENIbHOCTH YEIOBEKA Bo3MoxHBIE TEMBI OK 07

C MO3UIINN
SKOJOTHUYECKOH
0e30macHOCTH

KEMCOoB:

1. Ilorennenue kiumaTa u
BBICBOOOKICHHE

ra30BbIX THAPATOB CO JTHA

OKeaHa.

2. bynyuue matepuansl

JUIS aBUA-, MAIlITHO- U

pruOOpPOCTPOCHHUSI.

3. HoBbie maTepuasl

JUIICOJTHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE

pacCTUTENBHBIX TPENApaTOB.




®OH/I OHEHOYHbLIX CPEACTB

OVIIL.07 Xumusa
TUTS
CIEUAIBHOCTH

36.02.01 Berepunapus

ExarepunOypr, 2024



MHACIIOPT

®OHJIA OIEHOYHBIX CPEJICTB IO YYEFHOM JJUCHUILINHE

®onp ouenounsix cpeacts (POC) ans mpoBeneHHs TEKYIIETO KOHTPOJIS M MPOMEKYTOYHOH
aTTeCTalliy TpeAHa3HaueH A MPOBEPKM PE3yNbTaToB OCBOoeHUs yueOHoW mucumruinael XUMMSL.
[IpomexyTouHast arrectanysi MO AWCLUUIUIMHE 3aBEPILIACT OCBOECHHE OOYYAIOLIMMUCS IPOTPaMMBbI
JIUCITUILTUHBI U ocymiecTBisieTcs B popme DK3AMEHA.

Texymmii KOHTPOJIb OCYIIECTBIISIETCS Ha KaXKJIO0M 3aHITHH B XO/Ie OCBOSHHS MaTepuaia B (opme
YCTHOTO (MMUCBMEHHOT0) OTPOCa, TECTUPOBAHMUS, AyIUTOPHON CaMOCTOSTEIBHOM PaOOTHI.

I[lnanupyembie pe3yJbTaThl 00y4eHUs]

PesynbTatel 00yueHus: ycBoeHHbIe 3HaHus (3) 1 0ocBOeHHBIE yMeHus (Y), Mo uieKalife KOHTPOII0
IPH [IPOBEJCHUH TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTallu:

a) ooyuarowuiica 0ondceH 3Hamoy (Yc60eHHble 3HAHU)
31. CchopmupoBaHHOE TIPECTABICHUE O MECTE XHMUW B COBPEMEHHOM HaydYHOW KapTHHE MUPA;

32. Ponp xumun B (pOpMUPOBAHUN KPYyro3zopa M (yHKIHOHAILHOW IPaMOTHOCTH YeJOBEKa JUIs
pelIeHUs IPaKTUYECKUX 33/1a4;

33. OO6oCHOBBIBaTH 3HAYEHHE W TPUMEHEHHE HEOPraHWYEeCKHX BEUIECTB B OBITOBOMH U
NPOU3BOJICTBEHHOMU JICSATEIFHOCTH YeNIOBEKa UX (PM3HKO-XUMHYECKUMH CBOHCTBAMHU

34. OCHOBHBIE METOJIbl HAYYHOT'O MO3HAHUS, MCIIOJIb3YyEeMbIC B XUMHUU: HAOJIIOJACHUE, OIMCaHHE,
WU3MEpeHHEe, SKCIEPUMEHT ( 3HATh OCHOBHBIC NpaBWjia TEXHUKH OE30MAaCHOCTU MPH HCIOJIb30BAHUU
XUMHUYECKHUX BEIICCTR);

35. OcHOBOMOJIAraroUMe XUMHUUECKUE MOHATHS, TEOPUH, 3aKOHBl U 3aKOHOMEPHOCTH; YBEPEHHO
MOJI30BaThCAd XUMHUUECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

0) oceoennvle ymenus (00yuarOWUIICA 001HCEH YMEMp):
V1. ®opmynupoBath 0a30BbIE TIOHATHS U 3aKOHBI XHMHIH

VY2. CocTaBnsaTh YpaBHEHUS U CXEMbl XUMUYEeCKUX peakinuil (COCTaBISITh PeaKkIMd COCTUHECHHUS,
pasjoxeHus, OOMEHa, 3aMEIICHUs, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH ¥  PEaKIuu
KOMIUIEKCOOOpa3oBaHus (Ha MpPUMEpPE THIPOKCOKOMIUICKCOB AIIOMHHHMS M I[MHKA) C Yy4YacTHEM
HEOPraHUYECKUX BEIIECTB)

V3. KnaccuduuupoBarh HEOPraHU4YECKHE BEIIECTBA B COOTBETCTBUHU C HX CTPOCHUEM



V4. O60CcHOBBIBAThH 3HAUCHHUE W TPUMEHEHHE HEOPTAHNIECKUX BEIIECTB B OBITOBOI U
MPOU3BOJICTBEHHOM JIEATEIBHOCTH YeJIOBEKa X (U3UKO-XUMHUUECKUMH CBOWCTBAMU
V5. KnaccudunupoBars OpraHu4ecKre BENIECTBa B COOTBETCTBUU C HX CTPOCHUEM

V6. YcraHaBauBaTh 3aBUCHUMOCTD (I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX CBOMCTB OpTraHUYCCKUX U

HCOPTaHNUYCCKUX BEIICCTB OT CTPOCHHUS MOJICKYJI

V7. UccnenoBath BIMSHIE KOHIICHTPAIIMH PEArHPYIOMINX BEIIECTB M TEMIepaTypsl Ha CKOPOCTh
XHMHUYECKUX peaKinil

V8. Uccnenosats aucnepcHble cucteMbl (PaznuuaTs HCTUHHBIE pacTBOPHI, KOJIJIOUIHBIE
pacTBOpHI U rpy0OIUCTIEPCHBIE CUCTEMBI HA OCHOBE XUMHYECKOI'0 SKCIICPUMEHTA)

V9. UccnenoBaTk CBOICTBA OPraHUYECKUX U HEOPTAHUYECKUX BELIECTB C UCHOIb30BaHUEM
Ka4eCTBEHHBIX PEaKIUi

VY10. OuennBats NOCIENCTBUS OBITOBOH U IPOM3BOICTBEHHON ACSITETFHOCTH YEIOBEKA C
MO3ULIMI YKOJIOTHYECKOM 0€30I1aCHOCTH;

VY11. UaTepnpeTupoBaTh XMMHUUECKUE MPOILIECCH U ABJICHUS B OHOchepe

YpoBHM 0CBOCHMA MaTepHaJa:
1 — 03HaKOMUTENbHBIN (y3HABAHUE paHee N3YUeHHBIX 00BEKTOB, CBOMCTB);

2 — penpOAYKTHUBHBIH (BHIIOIHEHHUE JCSITEILHOCTH IO 00pasily, HHCTPYKIIMH WU TI0]T
PYKOBOJICTBOM);

3 — NPOAYKTUBHBIH (IJIAHUPOBAHHE U CAMOCTOSATENLHOE BBIIIOJIHEHHE ACATEIILHOCTH, PELICHUE
NPaKTUKO-OPHUEHTUPOBAHHBIX 3aJaHUH).



®I'bOY BO VYpansckuiit 'AY

Pabouas porpamma y4eOHOH JTUCIIUTUTHHBI
OVIIL.O7Y Xumusa

KOMIUVIEKT OHEHOYYHbIX CPEJACTB

. q)OHIl OLHCHOYHBIX CPEACTB JIfl TEKYIIEIr0 KOHTPOJIsA

Pe3yabTaThl 00yueHus y HaumenoBanne
(ocBOEHHBIE YMEHUS, HaumeHoBanmne TeMbl E KOHTPOJIbHO-OLIECHOYHOTI'0 CPeIcTBA
B
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®I'bOY BO VYpansckuiit 'AY

OVIIL.O7Y Xumusa

BBenenue

PaGouas nporpamma y4eOHOM IUCHUTUIMHBI

Pa3zgen 1. OCHOBBI CTPOEHUSA BeLIECT

Ba

V1,¥3-V4,V10-V11

31-35

Tema 1.1 CtpoeHue aToMOB
XUMHYECKHX 3JIEMEHTOB U 1,2,3
MPHUPO/Ia XUMHUECKOH CBSI3U

VYcrHbIM (MMCBMEHHBIN) OIPOC

TectupoBanue

V1, ¥3-V4,V10-V11

Tema 1.2. [leproguyeckuii 3aK0H U 2,3

Pemenue IMPAKTUKO-OPHUCHTUPOBAHHBLIX

Bomnpocst
K
9K3aMeHY
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OVIIL.O7Y Xumusa

PaGouas nporpamma y4eOHOM IUCHUTUIMHBI

31-35

tabnuna J.1. Menneneesa

3aga4

Pa3znen 2. XumMudecKkue peakumu

V1-V4,V¥6, V10-V11

Tema 2.1. TUIBI XUMHUYECKUX

peakun 123
31-35
V1-Y4,V¥6, V10-V11 Tema 2.2. DneKTpoIUTHYECKAS
JIMCCOIUAINA ¥ HOHHBIN 3
31-35 o0MeH
V1-Y4,V¥6, V10-V11 Tema 2.3 I'unponus coneit u
3

31-35

MNPUMCHCHUEC B IPOMBIIJICHHOCTH

VYcrHbIN (MMChMEHHBIN) OIPOC

TectupoBanue

CamocrosTenbHas paboTa (ayaJuTopHas)

Pemenue IMPAKTUKO-OPHUCHTUPOBAHHBLIX
3aga4

Pa3nen 3. CTpoeHue u cBoiicTBAa HEOPraHUYeCKHX BellecTB

V1-V4,V¥6,V10-V11

Tema 3.1. Knaccuduxarus,

3l HOMEHKIIATypa ¥ CTPOEHHE 1,2,3
=35 HEOPraHMYECKUX BEIICCTB
V1-Y4,V6, Y10-V11 Tema 3.2 OU3NKO-XUMHYICCKHE
3

31-35

CBOMCTBaA HCOPTraHNYCCKUX BCHICCTB

YcTHBIN (MMCHMEHHBI) OTpocC

TectupoBanue

CamocrosTenbHas paboTa (ayIuTopHas)

Perienue npakTHKO-OPUEHTHPOBAHHBIX
3a1a4
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OVIL.O7Y Xumus

V1-Y4,V¥6, Y10-YV11 Tema 3.3 [IpousBoACTBO
HEOPraHMYECKUX BEIIECTB. 3HAYCHHE

31-35
U IPUMEHEHHE B OBITY U Ha
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OVIIL.O7Y Xumusa

PaGouas nporpamma y4eOHOM IUCHUTUIMHBI

IIPOU3BOJICTBE

Pa3znen 4. CTpoeHue U CBOIICTBA OPraHM4YeCcKMX BelIeCTB

YcTHBIN (MMCBbMEHHBII) OMpocC
TectupoBanue

CamocrosTenbHas padoTa (ayauTopHas)

Pemenue INPAKTUKO-OPUCHTUPOBAHHBIX
3aaad

V1-V6,¥V10-V11 Tema 4.1.

31-35 Knaccudukanus, ctpoeHue u 1,2,3
HOMEHKJIaTypa
OpPraHUYECKUXBEIECTB

V1-V¥6, V10-V11 Tema 4.2. CBolicTBa OpraHMYECKUX
COeTMHEHUU 2,3

31-35

V1-¥6,VY10-V11 Tema 4.3. Oprannueckue
BELIECTBA B JKU3HEJAECATEIILHOCTH

31-35 3
YeJI0BEKA.

HpOI/ISBO,[[CTBO U MIPUMCHCHUC
OpTaHU4YCCKUX BCIICCTB B
MMPOMBIIIJICHHOCTH

Pa3zoen 5. Kunernueck

HE U TCPMOJIUHAMUYICCKUEC 3AKOHOMEPHOCTH 1T

POTEKAHUA XUMHUYECCKHUX peaKHHﬁ

V1-¥7,V10-V11

31-35

Tema 5.1.

Kunernaeckue 3aKOHOMCPHOCTH
MMPOTCKAHUA XUMHYCCKUX peaKHI/Iﬁ

1,2,3

VYcTHBIN (MICHMEHHBIHN) OITPOC
TectupoBanue

CamocrosiTensHas pabora (ay1uTopHas)
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PaGouas nporpamma y4eOHOM IUCHUTUIMHBI

OVIL.O7Y Xumus
V1-V7,V10-Y11 Tema 5.2. TepMoguHaMuyeckue VYcrHbIN (MMCBMEHHBIHN) OIPOC
3aKOHOMEPHOCTH MPOTEKAHUS
31-35 . TectupoBanue
XUMHUYECKHUX PEaKIIHA.
i 1,2
PaBHOBECHE XUMHIECKHX PEaKLUH ! CamocTosTenpHas paboTa (ayuTOpHAas)
Pemennie mpakTHKO-OPHUEHTUPOBAHHBIX
3a1aq
Pazoen 6. lucnepcHble CUCTEMBI
V1-V8, V10-Y11 Tema 6.1. JlucniepcHbie CUCTEMBI U VYcTHbIN (MUCEMEHHBIHN) OMPOC
(baKTOpBI MX YCTOWIHBOCTH 2,3
31-35 CamocrosTenbHas paboTa (ayIuTopHas)
Pa3zoen 7. KauecTBeHHbIe peaKklluM 00HAPYKeHUsI OPraHNYeCKNX M HEOPraHM4YecKUX BellecTB
V1-V11 Tema 7.1 O6HapyxeHue VYcTHbIN (MMCEMEHHBIHN) OMPOC
313 HEOPraHNYECKUX KaTHOHOB U 123
-35
e — 14 TectupoBanue
CamocTrosTenbHas paboTa (ayJuTOpHas)
V1-V1l1 Tema 7.2 O6Hapyx)eHUE VYcTHBIN (MTMCBMEHHBIN) OMPOC
OpPTraHUYECKHX BEIIECTB OTICIBHBIX 9
31-35 3 CamocrosiTenpHas padbora
KJIACCOB C UCMOJIb30BAHUEM
Ka4eCTBEHHBIX PEaKIIUN (aynuropHas)
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OVIIL.O7Y Xumusa

PaGouas nporpamma y4eOHOM IUCHUTUIMHBI

IIpogeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue IPUKJIATHOTO MOLYJIsI)

Pazoen 8. Xumus B ObITY U IPOU3BOJICTBEHHOI 1eITEJIbHOCTH YeJI0BEKA

V4-V11 Tema 8.1 Xumus B ObITy U TectupoBanue
IIPOU3BOJICTBEHHOMU JESITEIbHOCTU 3

31-35 - CamocrosTenbHas paboTa (ayaJuTopHas)

Pazoen 9. UcciienoBanue 1 XUMUYECKUI aHAJIN3 00beKTOB Ouochepbl

V4-V11 Tema 9.1 OcHOBBI JTAOOpATOPHOIA CamocrositensHas pabora (ay1uTopHas)
MPAKTUKU B IPOPECCHOHATBHBIX 1

31-35
nabopaTopusix

V4-V11 Tema 9.2 Xumuueckuil ananus npoo CamocrodrenbHas paboTa (ayJUTOpHas)

2

BOJIBI

31-35

V4-V11 Tema 9.3 Xumuueckuii KOHTPOJIb CamocrodrenbHas paboTa (ayJUTOpHas)
Ka4ecTBa MPOYyKTOB MUTAHUS 2

31-3533-35

V4-V11 Tema 9.4 Xumuueckuii ananu3 npoo CamocTosTenbHas padoTa (ayauTopHas)
TIOYBBI 2

31-35

V4-V11 Tema 9.5 Xumuueckuii KOHTPOJIb 5 CamocrodrenbHas paboTa (ayJUTOpHas)

KaucCTBa BO3yXa
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OVIIL.07Y Xumus

31-35




MUHUCTEPCTBO CEIBCKOT0 X03siiicTBa Poccuiickom
Oenepanyn peneparbHOE TOCYAAPCTBEHHOE OI0KETHOE
00pa30oBaTeNbHOE YUPEKICHUE BBICILIETO 00pa30BaHUA
«YpalIbCKHI1 TOCYJaPCTBEHHBIN arpapHblid YHUBEPCUTET

OI'bOY BO VYpanbckuii 'AY

Pabouas nporpamma y4eOHOM TUCITUTUTHHBI
OVIIL.O7Y Xumusa

OVIL.O7Y dakynbTET cpeHero NpodhecCHoOHATBPHOTO 00pa30BaHUS

®OHJ ONEHOYHBIX CPEJICTB TEKYIIEI'O KOHTPOJIA

KoHTpo/IbHO-011eHOYHBI MaTepHaJl VISl TEKYLero KOHTPOJIst

Tekylmuii KOHTPOJIb OCYIIECTBISAETCS NPU NPOBEACHUU 3aHITUH.

YcTHBIH (TMCBMEHHBIN) ONPOC — KOHTPOJIb, IPOBOAUMBIH MOCIIE H3Y4YEeHUs MaTepHaa 1mo oJHOMY
WM HECKOJIBKUM TeMaM (paszesiaM) AUCLUILIMHBL B BUAE OTBETOB HA BONIPOCH! M OOCYXIECHUS CUTYalHH.

TecTsl — cucTeMa CTaHIapPTU3HPOBAHHBIX 33JaHHUM, TIO3BOJISIIOIIAs aBTOMATU3HPOBATh NPOLIENYPY
W3MEpEHUsl YPOBHS 3HAHUH M YMEHUI 00y4aromerocs, Hoxy4eHHbIe 3HAHUS IS PELICHUS 3a1a4
OIIPEAEIICHHOIO THUIIA II0 TEME MIIU Pa3JCILy.

IIpu npoBeneHNN TeCTUPOBAHUS O0YYAIOIIMKCS MOMyYaeT 33JaHNE U BBIMOIHAET €r0 MUCHhbMEHHO
WM C UCIIOJIb30BaHUEM KOMIIbIOTEPA (TIpY KOMIIBIOTEPHOM TECTHPOBAHUHU). BpeMs BeIoNHEHNS 3ajaHNS
(xak mpaBuio) — 45 MUHYT.

OOt NpOLEHT Pe3yNbTaTUBHOCTH 0OyUEHHS SBISIETCS] CYMMAPHBIM: OLIEHKH BBITIOJHEHUS
YCTHOTO (IIMCBMEHHOT0) OIPOCa, TECTOBBIX 3aJaHNH, ay JUTOPHONH CAMOCTOSITEbHONU PaOOTHI.

[TponeHT pe3ynbTaTUBHOCTH OreHka ypoBHS MOJATOTOBKU
Oamn (oT™MeTKa) BepOaIbHBINA aHAJIOT
90+ 100 5 OTJINYHO
80 +~ 89 4 XOPOIIIO
70 =79 3 YZIOBJIETBOPUTEIILHO
menee 70 2 HEYJOBJIETBOPUTEIILHO

OueHka pe3ylbTaTOB IO JAWCIUIUIMHE BBICTABISACTCSI HAa OCHOBAaHUU
pEe3yNbTaTOB TEKYIIEr0 KOHTPOJs 3HaHui (He meHee 70% BBINOMHEHUS 3aJlaHUM;
YPOBEHb OLIEHKH PE3yJIbTaTOB O0YyUEHHsI OCBOCHHUS KOMITETEHIIMI: 00yJYaroImuiics

Cmp. 53 u3 65 I




®I'BOY BO Vpansckniit TAY |

PaGouas mporpamma y4eOHOMN AUCIIUTUTMHBI
OVIIL.0O7YXumus

oOjanaeT HEOOXOAUMOM CHCTEMOW 3HAHWW M BIAJEET HEKOTOPHIMU YMEHUSIMHU T10
JUCLMIUIMHE, CIOCOOEH MMOHMMATh U MHTEPIPETUPOBATh OCBOECHHYIO MH(OpMALUIO,
YTO MO3BOJIUT €My B JalbHEWIIEM pa3BUTh TaKUE KadecTBa YMCTBEHHOU
NESTENIbHOCTH, Kak TIJIyOMHa, THUOKOCTb, KPUTHYHOCTb, JOKAa3aTEIbHOCTD,
IBpPUCTUYHOCTB). Pe3ynbrar oOyuaromerocs MeHee 70% OamioB 3a 3aaaHus
CBUJETEIBCTBYET O HEJOCTATOUHOM YPOBHE 3HAHUI Ha JaHHOM JTalle.

Ouenoqubw cpedcmea onsa meKyuieco KOonmponia u npomeofcymounoﬁ ammecmayuu no 0”(214”11.71”1-!8

Ne HanmenoBanu XapakTepucTrKa OLICHOYHOT O IIpencrasinenue
€ OLIEHOYHOI' 0 CpencTBa OLICHOYHOT'O CPENCTBA
CpeacTBa B ®OC
1 | Tecr Cucrema cTaHIapTU3UPOBAHHBIX @DOHJI TECTOBBIX
3aJaHNH, TTO3BOJISIOMIAst 3aJaHIH

aBTOMATHU3UPOBATh MPOLEYPY
U3MEpEHUs YpOBHS 3HAHUN U
yMeHUI 00y4Jarouerocs.

2 | UnguBuayanbHOe CpenctBo KOHTpOJISA, OpraHu30BaHHOE | Bompock! o
cobecenoBaHne KaK crenuanpHas oecena TeMam/paszzaenam
npenojaBaTeis ¢ 00yJarouMcs Ha JUCITUTIIAHBI

TEMBI, CBSI3aHHBIE C U3y4aeMOil
JTUCIUIUTMHOM, U PaCCYMTAHHOE HA
BBISICHEHHE 00beMa 3HAHUH
00y4JaroIerocs Mo onpeaeIecHHOMY
pasneny, TeMe, mpobaemMe u T.11.

3 | Pemrenue 3amaq CpencTBo IpoBepKU YMEHUN 3aaHus 0 yUeOHUKY
MPUMEHSTH MMOJTydYeHHBIE 3HAHUS TI0 (mocobmuto)

3apaHee ONpeAeICHHON METOIUKE ISt
pELIeHMS 3a/1a4 WY 3aJaHui 110
MOJIYJIIO WJIM TUCLUIIIIMHE B LIETOM.

Bce 3allJTAHUPOBAHHBIC KOHTPOJIBHBIC, CAMOCTOATCIIbHBIC paGOTBI 1 TECTHI 110 AUCILIHUITIINHE
00s13aTENILHEI JJIs1 BBITIOJTHCHUA.

B cooTBeTcTBUM ¢ MPUHIMTIAME TEXHOJIOTHUH TPYIIIIOBON PaOOTHI TP OLEHUBAHHUHN HJIEKTPOHHOM
IIPE3EHTALUN BBICTABIIAETCS OJHA OLICHKA BCEM yYaCTHUKAM MHUKPOIPYIIIIBL.

KoHTposb pe3y1bTaTOB ayANTOPHON CAMOCTOSTEJIbHOH Pa0d0oThl 00y4AIOIMXCS
CamocTrosiTetbHasi pad0oTa 00y4al0IMXCsl — IPOBOIUTCS B LIETSAX OBJIAZICHHUS 3HAHUSAMU U

(dhopmupoBanus yMeHui. 11 OBlajeHHUS 3HAHUSIMU O0YYArOIIIMMUCS MOTYT OBITh HCITOJIb30BaHbI
CJICAYIONINE PA3HOBUIHOCTH CAMOCTOSATENLHON pabOThI: H3yUeHHEe TeKCTa (YaeOHUKA, IEPBOMCTOYHHKA,
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JIOTIOJIHUTENIBHOM JTUTEpaTyphl, pecypcoB IHTEpHET); cocTaBlIeHNE TUIaHa TEKCTa; KOHCIIEKTUPOBAHNE
TEKCTa; BBIIMICKH U3 TEKCTA; paboTa co CIOBApsAMHU M CIIPABOYHUKAMI;, 03HAKOMIIEHHE C HOPMATHBHBIMHU
JNOKyMEHTaMHu; yuyeOHO-HcciaenoBatensckas padora. s popMupoBaHus yMeHHiA 00ydarommecs
OCYILECTBIISIIOT: PELICHUE 3324 M YIPaKHEHUH 110 00pasily; pellieHre BapUaTHBHBIX 3a/1a4 ¥ YIPaKHEHUH;
pelIeHre CUTYalMOHHBIX MPO(eCCHOHATBHBIX 33/1a4; TPOESKTHPOBAHNE W MOJIETMPOBAHNE PAa3HBIX BUIOB U
KOMIIOHEHTOB MPO(ECCUOHALHON e TETbHOCTH.

KoHTposb pe3y/IbTaTOB CAMOCTOSITEIbHOM PAa00ThHI 00y4AIOIIMXCH O0CYLIECTBIASCTCH B Ipeeaax
BpeMeHH, OTBEIEeHHOr0 Ha 00513aTeJIbHbIE YYeOHbIe 3aHATHSA

B kadecTBe opraHn3aOHHBIX (OPM KOHTPOJIS UCTIONB3YIOTCSl TECTUPOBAaHUE, Ay AUTOPHAS
caMocCTosITeNbHAs paboTa, YCTHBIN OIpOC.

Kpurepusimu olieHKH pe3yJIbTaToOB ayTUTOPHOM CAaMOCTOSITEIBHOM Pa0OThl 00YHAIOIINXCS SBISIFOTCS:

1. ypoBeHb OCBOCHHUSI O0YUaIOMIMMCS YIeOHOTO MaTeprana (7151 XapaKTepPUCTUKN YPOBHS OCBOCHHS
y4eOHOT0 MaTepuaia UCIoIb3YIOTCs CIACIYIOIINEe 0003HAUCHHUS: 03HAKOMUTEIIbHBIN (y3HABaHUE paHee
M3yYEeHHBIX 0OBEKTOB, CBOMCTRB); PEMPOAYKTUBHBIH (BBIMOIHEHHE AEATEIBHOCTH 10 00pa3ily, HHCTPYKIMU
WK [T0]] PYKOBOJICTBOM); IPOXYKTHBHBIN (IUTAHKPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJIHEHHE JIEITSILHOCTH,
pelieHre npoOIeMHBIX 3a/1a4);

2. 000CHOBaHHOCTbH W YETKOCTh W3JI0KEHUS OTBETA;
3. yMeHHe 00y4aroerocs: UCIob30BaTh TEOPETHUCCKHUE 3HAHUS TIPH BHIMOJIHEHUN PAKTHYECKHX 3a]1a4;
4. chopMHpPOBaHHOCTD O0IIEYYEOHBIX YMEHHIA,

5. yMeHHe aKTUBHO UCIIOJIb30BaTh JICKTPOHHBIC 00pa30BaTeIbHbIC PECYPChI, HAXOIUTh TPEOYIOIIYOCS
nH($OPMAITUIO, U3YYaTh €€ U MMPUMEHAThH Ha MPaKTHKE;

6. ymeHHe 4eTKO chOopMyIHpOBaTh MPOOIEMY, IPEAIOKHB €€ PEIICHHE, KPUTHYECKH OLIEHUTD PELICHUE U
€ro TOCIeCTBHS;

7. YMCHHE IOKa3aTh, MIPOAHAIU3UPOBATE AJIbTCPHATUBHBIC BO3MOXKHOCTHU, BAPHUAHTLL IleﬁCTBPIfI;
8. YMCHUC C(i)OpMHpOBaTB CBOIO IMO3UIHNI0, OLICHKY U apIryMCEHTHUPOBATH €€

3amaHus AJ1s KOHTPOJIS Ay IUTOPHOM CaMOCTOSITEIbHONW pabOThI BRIOMPAIOTCS MperoaBaTesieM B
Mpeenax MaTepraioB pabodell mporpaMmbl JUCIUIUIAHEL, (DOHJIA OLIEHOYHBIX CPEJICTB IO

JUCITMIIIIVHE.
OueHnBaHue CaMOCTOATEILHOI PadoThHI 00yualonerocs (yCTHbI onpoc)
Ouenka Kpurepun
«OTnyHO» 1) ConepxaHue OTBETa COOTBETCTBYET TeMeE 3a7aHus. B

OTBET€ OTPAXKEHbl BCE JAUJAKTUYCCKUECEIMHMUIIBI,
MpeayCMOTpeHHbIE 3a1anneM. [IpogeMoHCcTprupoBaHO
3HaHWe  (DaKTHUECKOTO  MaTepuana,  OTCYTCTBYIOT
dbakTHYeCKHe OMUOKH.
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PaGouas mporpamma y4eOHOMN AUCIIUTUTMHBI

OVIIL.0O7YXumus
2) IIpoaeMOHCTpUPOBAHO YBEPEHHOE BJIAJICHUE
OHSITUITHO- TCPMHUHOJIOTHYCCKUM allraparTom;

JTUCHUIUIMHBI (YMECTHOCTh yHOTpeOeH s, a00peBUATYPBI
TOJIKOBaHUE U T.JI.), OTCYTCTBYIOT OIIUOKH B YIIOTPEOICHUN
TepMUHOB. [Toka3aHo ymenoe Ucnoab30BaHe KaTeropuil 1
TEPMUHOB JTUCIUIUIMHBI B X ACCOLIMATUBHON B3aMMOCBSI3U
[IpoaeMOHCTPHPOBAHO yMEHHE apryMEHTHUPOBAH(
M3Naratb COOCTBEHHYIO TOUKY 3peHus. BuaHO yBepeHHO€
BJaJICHUE  OCBOCHHBIM  MAaTepuajoM,  H3JI0KCHHE
COTIPOBOXKACHO a/IeKBaTHBIMU WILTIOCTPAIASIMH
(mpuMepaMu) U3 MPaKTUKH.
3) OTBET YETKO CTPYKTYPUPOBAH M BBICTPOEH B 3aJaHHON
noruke. Yactu oOTBeTa JIOTUYECKH B3aMMOCBS3aHbI
OTtpaxkeHa Jloruyeckas CTpPyKTypa HpoOjeMbl (3agaHus)
IOCTaHOBKA MPOOJIEMBI - apryMeHTalus - BbIBOAbL. O0BEM
OTBETA YKJIA/IbIBACTCA B 3a/IaHHBIC PAMKH IIPU COXPAHCHUN
CMBbICIIA.

4) Bricokas CTETEHb CaMOCTOSITENIbHOCTH,|
OpPUTMHAJILHOCTD B IPE/ICTaBICHUN Marepuaia
CTHJINCTUYECKHE 000POTHI, MAaHEPA U3JI0KEHHS, CIIOBAPHBIN
3anac. OTCyTCTBYIOT CTUJIMCTUYECKUE U
opdorpaduueckue omudOku B Tekcte. PaboTa BbIMoIHEHA

aKKypaTHO, 0€3 MOMapOK U UCTIPABJICHUIA
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«Xopomo» 1) CopnepxkaHue OTBETa B OCHOBHOM COOTBETCTBYET TEME

3amanus. [IpogeMOHCTPUPOBAHO 3HAHHWE (DAKTUYCCKOTQ
MaTepHaia, BCTPEUYAIOTCsS HECYIICCTBEHHBIC (DaKTHYCCKHUC
OLIINOKMU.

PaGouas mporpamma y4eOHOMN AUCIIUTUTMHBI
OVIIL.0O7YXumus

2) IIpomemoncTpupoBaHO BJIQ/ICHUE HOHSATUIHO-
TEPMHUHOJIOTHYECKUM anmnapaTom TUCLUILTUHB]
(yMecTHOCTB yroTpebiieHus, ab0peBUaTypbl, TOJIKOBAHUE U
T.1.), OTCYTCTBYIOT OLIMOKH B YHNOTPEOJECHUH TEPMHUHOB
[TokazaHo ymenoe MCIOIb30BaHUE KaTETOPUil U TEPMUHOB
IUCHMIUTMHBI B WX  acCOIMAaTMBHOW  B3aUMOCBSI3U
[IponeMOHCTPUPOBAHO ~ yMEHHE  apryMEHTHUPOBAHHQ
u3JaraTtb COOCTBEHHYIO TOUKY 3peHuUsl. 310xkeHune oruacTy
COIIPOBOXKICHO a/1eKBaTHbIMU WLTIOCTpaLUsIMU
(mpuMepaMu) U3 MPaKTUKH.

3) OTBeT B JOCTATOYHOM CTENEHH CTPYKTYpPUpPOBAH W
BBICTPOCH B 3aJJaHHOM JIOTMKE 0€3 HapylleHHi o0Iiero
cmbicia. Yactu oTBeTa JIOTUYECKHM B3aWMOCBS3aHBI
OTtpaxeHa noruueckas CTpykTypa npoOJieMsl (3a1aHus):
[MOCTAaHOBKA MPOOJIEMBI - apryMeHTalus - BbIBOAbL. O0beM
OTBETA HE3HAYNTENLHO MPEBBIIIACT 33JaHHBIC PAMKHU MIPH
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COXpaHEHHUH CMBICTIA.
JlocTaTounas CTEIICHb CaMOCTOSATECIBHOCTH,)
OPUTHHAIBHOCTh B MPEJCTaBICHUU Marepuala
BceTpedarorest MeNKUe U HE MCKaXaloIINe CMbICIA OLTUOKH
B CTWIHNCTHUKE, CTHIMCTHYECKHEe InTamnbl. Ecth 1-2
opdorpadpuueckne  ommOku.  PabGora  BBIMOTHEHA

aKKypaTHO, 0€3 ITOMapOK U UCTIPABJICHHMA

«y,[[OBJ'IeTBOpI/ITeJ'IBHO»

1) ConmepxaHue OTBeTa B  3HAYUTEIBHOM  YacTH
COOTBETCTBYET Teme 3anaHus. [IpoleMOHCTpUpOBaHO
yIIOBJIETBOPUTEIIbHOE 3HaHHE (DAKTUYECKOTO MaTepualia
ecTh pakTudeckue ommoku (25-30%).

2) IIpomemoncTprpoBaHO JIOCTAaTOYHOE BJIAJICHUE
MMOHATUHHO- TEPMUHOJIOTHICCKIM anmapaTtom
TUCITUTUINHBI, €CTh OMTHOKHA B YIOTPEOJICHUHA U TPAKTOBKE
TEPMUHOB, pacmudpoBke abOpeBuatyp. OmuOKU B
WCITOJI30BAaHNN KAaTETOPU U TEPMUHOB TUCIUTIINHBI B UX
acCOLIMAaTUBHOM B3auMOCBsi3U. HeT cOOCTBEHHOW TOUKM
3peHust b0 oHa ciabo apryMmeHtupoBaHa. [Ipumepsi,
NpUBEJACHHBIE B OTBETE B KA4e€CTBE MPAKTUYECKUX
WUTIOCTPAlMid, B MajJOu CTEIEHU COOTBETCTBYIOT H3JIO0A
YKEHHBIM TEOPETUYECKUM aCIIEKTaM.

3) OTBeT II0X0 CTPYKTYPUPOBAH, HAPYIIICHA 3aJaHHAS
noruka. Yactu oTBeTa pa3opBaHbl JIOTUYECKH, HET CBA30K
Mex 1y HUMHA. OTIMOKH B MIPEICTaBICHUH JIOTHIECKON
CTPYKTYpbI TPOOJIEMBI (3a1aHUs1): TOCTAHOBKA MPOOJIEMBI -
apryMeHTanus - BoIBOAbl. OOBbEM OTBETA B CYIIECTBEHHOU
crenenu (Ha 25-30%) OoTKIIOHSETCA OT 3aJJaHHBIX PaAMOK.
TekcT oOTBeTa TPHUMEPHO HAMOJIOBHHY MPEACTaBIISAET
coOoli  craHgapTHble  00OpoTl W (Gpa3sl U3
yaeOHuKka/nexiuit. Oomime ommOOK B CTUITUCTUKE, MHOTO
CTHIHCTHYECKUX mTammoB. Ecth 3-5 opdorpaduuecknx
omnOok. PaboTa BbINOJHEHA HE OYEHb AaKKypaTHO,

BCTPCYAIOTCA ITIOMApPKHU U UCITPABJICHUA




®I'bOY BO VYpansckuii 'AY

«HeynoBneTBOpUTEIILHO»

PaGouas mporpamma y4eOHOMN AUCIIUTUTMHBI
OVIIL.0O7YXumus

1) CojnepkaHue OTBETa HE COOTBETCTBYET TEME 3aJaHMUS
WIA COOTBETCTBYET €My B OYEHb MAajJOl CTENEHU
[IponeMOHCTpUpPOBAaHO KpailHE HHM3KOE (OTPBIBOYHOE
3HaHHE (PAKTUYECKOTr0 MaTepuaya, MHOrO (DaKTHUECKUX
OmMOOK - TMPaKTUYeCKH Bce (QaxkThl (JaHHBIE) JHOO
MCKa)KEHBI, TNOO HEBEPHBI.
2) IlpomemoncTpupoBaHO KpaifHe ciaboe  BIAJCHHE
MOHSITUIHO- TEPMHHOJIOTHYECKUM anmnapaTrom
MUCHUIUTUHBL (HEYMECTHOCTh YMOTpEOJICHUsI, HEBEPHBIE
a00peBHATyPHI, UCKAKEHHOE TOJKOBAHHE U T.1.),
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MPUCYTCTBYIOT MHOTOUYHMCIICHHbBIE OLTMOKU B YOTPEOJICHUN
TepMuHOB.  [loka3aHel ~ HEBEpHBIE  ACCOLIMATHBHBIG
B3aMMOCBSI3M  KATerOpuii W TEPMUHOB JIMCLMILIUHBI
OTcyTCcTBYeT aprymMeHTalusi M3J0KEHHON TOYKW 3PEHUS
HET COOCTBEHHOM mMo3uUU. OTCYTCTBYIOT MHpPUMEPHI U3
MPAKTUKH JINOO OHU HEaJ[CKBATHBHI.

3) OtBeT mpencraBiIseT CcOOOW CIUIOMIHONM TEKCT Oe3
CTPYKTYPHUPOBaHWsI, HAPYIIICHA 3a/IaHHAs JIOTHKA. YacTu
OTBETa HE B3aWMOCBS3aHBI JIOTHMYeCKH. HapyrieHa)
Joruyeckas CTpykTypa mpoOJieMbl (3a/1aHusi): TOCTaHOBKA
MpoOJIEMBI - apryMeHTalus - BbBobl. O0beM oTBeTa 00-
Jiee 4eM B 2 pa3a MEHBIIIEC WIIH MIPEBHIIIACT 33/ TaHHBIN.
Texct oTBeTa mNpelCTaBiseT TMOJHYI KallbKy TEKCTa
yueOHuKa/nekiuit. CTUIUCTUYECKUE OIUOKH MPUBOJIST K
CYIIIECTBEHHOMY MCKa)KEHUIO CMbIcIa. boubiioe 4ncio
opdorpadpudeckux omubok B TekcTe (O6omee 10 HA
cTpanuily). PaGoTta BbITIOJIHEHA HEAKKYPATHO, C OOUIUEM
[MOMAapOK U UCIIPABJICHUIN

KoHTpo/IbHO-011eHOYHBIH MaTepHaJl ISl TEKYLero KOHTPOJIs

Pa3zoen 1. OCHOBBI CTPOCHHS BelleCTBA

3amaun Ha COCTaBJICHNE XUMUIECKIX (OPMYI IByXaTOMHBIX COeTUHEHHI (OKCHIIOB, CYyIb(UI0B, THIAPUIOB
U T.IL.).

Pa3zoen 2. XumMuueckne peakuuu

2.1. 3apaum Ha cOCTaBJIeHNE YPAaBHEHUN PeaKIMii: COeANHEHHMS, 3aMELICHNUS, Pa3JIoKeHUs, 0OMeHa 1
peakiuii ¢ yuacTHeM KOMIUIEKCHBIX COeTUHEHNH (Ha MpUMepe THAPOKCOKOMIUIEKCOB aIFOMUHUS M INHKA);
OKHCIIMTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIMI C UCTIOJIb30BAHUEM METO/Ia DJIEKTPOHHOro OajaHca; ¢
y4JacTHeM KOMIUIEKCHBIX COeAMHEHHUH (Ha MPUMepe THAPOKCOKOMITIIEKCOB IMHKA M ATFOMUHHUS).

2.2. 3agauun Ha pacueT KOJUYECTBEHHBIX XapaKTEPUCTUK MPOAYKTa PEaKIIUU COSIMHEHHUS; MAaCCOBOH HITH
00BEMHOI JTOJTH BBIX0/1a TIPOYKTA PEAKITUH COSAUHEHHS OT TEOPETUIECKH BO3ZMOKHOTO; 00BEMHBIX
OTHOIIIEHUN Ta30B; KOJIMYCCTBCHHBIX XapPaAKTCPUCTUK UCXOAHBIX BEHICCTB U NMPOAYKTOB PEAKIUN; MaCChI
(00BeM, KOIMYECTBO BEIIECTBA) MPOYKTA PEAKIINH, €CITU OJJHO U3 BEIIECTB JaHO B BHJIC PACTBOPA C
ONPEACIICHHON MacCcOBOM J0JIeld paCTBOPEHHOIO BEIIECTBA.

2.3. 3ajaHus Ha COCTABJICHUE MOJICKYJISIPHBIX M MOHHBIX PEAKIHH ¢ y4acTHEM OKCHJIOB, KMCIIOT,
OCHOBaHMM U COJIEH, MOHHBIX PEAKIIUNA TUIPOJIN3a COJIEH, YCTAHOBIEHUE U3MEHEHUS! KUCIIOTHOCTU
CpEIbl.

Pa3zoen 3. CTpoeHHe U CBOIICTBA HEOPTAHUYECKUX BelleCTB

3.1 3agaum Ha pacyeT MacCOBOM JOJIH (MacChl) XUMHUYECKOTO AJIEMEHTa (COCTUHEHHMS) B MOJIEKYJIe (CMECH).
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3.2. [IpakTudeckue 3aaHus MO KiacCU(UKAIUU, HOMCHKIIATYPE U XUMHUYECKUM (hopMyiiam
HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB.

3.3. [IpakTuueckue 3aJaHus Ha ONPEACACHHE XMMUYCCKOW aKTUBHOCTH BEIIECTB B 3aBUCUMOCTH BH/Ia
XUMUYECKOH CBSI3U U TUIA KPUCTALTUYCCKOMN PEIIeTKH.

3.4. 3amanus Ha COCTABIICHUE YPABHEHUH XUMUYECKUX PEAKITUHA C YIaCTHEM MPOCTHIX U CIIOMHBIX
HEOPraHMYECKHX BEUIECTB: OKCHA0B METAJUIOB, HEMETAIJIOB M aM()OTEPHBIX SIEMEHTOB; HEOPTAHMUECKIX
KHCJIOT, OCHOBaHUH U aM(OTEPHBIX THAPOKCHAOB, HEOPTAaHMUYECKHUX COJICH, XapaKTePU3YIOIINX UX
CBOWCTBA U CIIOCOOBI TTOYUESHHS.

Pazoen 4. CTpoeHue U CBOCTBA OPraHNYeCKUX BellecTB

4.1. 3aganust Ha COCTaBJICHNE HA3BAaHUM OPTaHIMYECKUX COSTWHEHHH M0 TPUBUAILHOW WITH MEXKTyHAPOTHON
CHCTEMaTU4YEeCKON HOMEHKIIATYPE;

4.2. 3ajaHust Ha COCTABJIEHHUE MOJTHBIX M COKPAILEHHBIX CTPYKTYPHBIX ()OPMYJI OPraHMYECKHX BELIECTB
OTIENBHBIX KIaCCOB.

4.3. 3amaun Ha ompeeneHre npocTeiieit (GopMyibl OpraHUuIeCKON MOJIEKYIIBI, UCXOIS U3
aneMeHTHorococTana (B %).

4.5. 3ajanus Ha COCTaBJICHUE YPAaBHEHUI XMMUYECKUX PEAKIUi ¢ ydacTHEM OPTaHMUYECKHMX BEIECTB Ha
OCHOBAHMH MX COCTAaBa U CTPOCHHUS.

4.6. 3amaHus Ha COCTaBJICHUE YPAaBHEHUH XMMUYECKUX PEeaKInil, WILTFOCTPUPYIONINX XHMHUYECKHE CBOMCTBA
C YYETOM MEXaHHU3MOB IIPOTEKAHUS JaHHBIX PEAKLUI U T€HETUYECKOM CBSI3H OPraHUYECKUX BEIIECTB
Pa3HbIX KJIaCCOB.

4.7. PacueTHbIe 3aa4u 110 YpaBHCHHUAM peaKLII/Iﬁ C Y4aCTHUEM OPraHUYCCKUX BCIICCTB.

Pazoen 5. Kunernueckue u TCPMOAUHAMHUYCCKHUEC 3AKOHOMEPHOCTH IPOTECKAHU S
XHUMHUYECCKHUX pealcum‘fl

5.1 IlpakTryeckue 3alaHUS HA OIIEHKY M3MEHEHHS CKOPOCTH XMMHUYECKON PEaKkIuyl U HApaBJICHUS
CMEIILIEHUS] PaBHOBECHS C UCTONb30BaHUeEM NpuHuuna Jle-Illatense.

5.2 3aaun Ha pacyeThl TEIUIOBBIX AP PEKTOB XUMHUUECKUX PEaKid U ONpe/ielieHUe TUIa PeakuH (110
TEII0BOMY 3P QEKTy: 9K30- U FHAOTEPMHUUECKHE).

Pazoen 6. [IlucniepcHble CUCTEMbI
6.1. 3amaun Ha IPUTOTOBIIEHNE PACTBOPOB.
Pasnen 7. KayecTBeHHBIE peakiuu 00HAPY/KEHUsI OPraHMYeCKUX U HEOPTraHMYECKHX BelleCTB

7.1. IIpakTudeckue 3alaHus Ha COCTaBJIEHHE YPaBHEHUH peakuuii oOHapyskeHus KaTHoHOB [-VI rpynn u
AQHMOHOB, B T.4. B MOJIEKYJISIPHOM 1 MOHHOI (opmax.

7.2. TlpakTueckue 3aaHusl Ha COCTABICHUE KaUYeCTBEHHBIX PEaKIUii 00OHAPYKEHUS OPraHUUECKUX
COEIMHEHM.

Pa3znen 9. UcciaenoBanne 1 XMuMHUYECKHIl aHAJIN3 00beKTOB OuochephI
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9.1. TunoBsle PACUCThI MO TCMATUKE SKCIICPUMCHTA.
9.2. 38.[{&‘11/1 Ha BBIYUCJIICHUE CPEAHETO 3HAYCHUS SKCIICPUMEHTAIIBHBIX TaHHBIX, ITIOIPEITHOCTH.

9.3. Baganne «XHUMHUYECKHI COCTAB BOJBI, THII BOJBI U CIIOCOOBI €€ MPUMEHEHHUSD (C UCIIOIb30BAHUEM
HOPMAaTHUBHBIX IOKyMEHTOB).

9.4. 3aILaHI/Ie «B3anMoCBsI3b COCTaBa IIOYBBI, THII IIOYBBI 1 €€ HA3HAYCHU).

IIpumepsl 32124 10 pa3HBIM TEMaM JUCHUIIUHBI

I. C BapuanTamMu 0TBETOB

1B peakuuro, TepMOXUMHUYECKOE ypaBHeHHE KOTOpoit S + O2= SO2+ 297 k]I, BCTynmmiIa cepa Maccoii 1
r. KonuuecTBo TemnoTsl, BeIASIUBIIEECS [IPH 3TOM, PABHO:

A) 9,28 x[Ix

b) 74,25 xIx

B) 29,7 xIx

2 VKaXMTe COllb, BOAHBINA PACTBOP KOTOPOI MMEET IETOUHYIO CPEIy
A) cynbdar kamus

b) xmopua axroMuHUS

B) xapbonar kamus

% Onpenennre Ha3BaHUE BEIIECTBA, TNIABHAS LIETIH KOTOPOTO COCTOMT M3 YETHIPEX ATOMOB YIJIEPOA,
COJEPKUT KapOOKCHIILHYIO TPYIITY U OJHY IBOMHYIO CBA3b, @ TAKXKE PAJUKaIbl METUI U 3THIL.

A) 3-metuin-3-3TUn0yTeH-3-0Basi KUCJIOTa
B) 3-mermn-2-3TundyTen-3-oBas KUCiIoTa
B) 2-metun-3-3tun0yTeH-3-0Bast KUCIIOTa
1. ®aceTHbIe 3a1a4H

1. CocraBpTe XuMHUYECKHE (POPMYJIBI JBYXaTOMHBIX COSAMHEHHUN: {CHIMLUA KalbLys, THAPUA Oapus,
cynbdun xkenesa (I1I), okcua azora (1), okcup amromunust, xnopuy skenesa (1), HuTpun 6apus, OKCHI pTYTH
(D, oxcun cypsmsl (V); okcua menu (1), xmopun pryru (II), HUTpHI Kamus, CHIWIUA MarHus, THAPHUI
amoMuHus, cynbun ceunna (11), 6pomun umaka, okeua yraepona (1), oxcun xmopa (V); HUTpUI HATPHS,
nonun meau (1), okena xpoma (II), okenn azota (V), ruapun Hatpus, xaopua xpoma (I11), okcun kanms, okcua
mbiibsika (I11), cynbdun nuaka}.

2. [Ipu B3aumoneiictBuu {40; 20; 35} r cmecu {cepeOpa u HMHKA; HMHKA U MEIU; ME/IU U JKele3a} ¢
COJISTHOM KMCIIOTOH BbLAETWIOCH {6,72; 2,24; 5,6} nra3a (a.y.). Onpeaennure MaccoByo 10110 (B %)
{IIMHKa; MEIH; J)KeJIe3a} B CMECH.

3. YpaBHANUTE OKUCIUTEIHbHO-BOCCTAHOBUTEIBHYIO PEAKIIHIO

{MnO2 + H2S04 = MnSO4 + 0] +

H20:;
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Zn + K2Cr207+ H2S04 = ZnSO0s4 + Cr2(S04)3 + K2SO4 + H20;
KCIOs+ S = KCI + SO2} MeTo/10M 3JeKTPOHHOTO OanaHca; ONpeaeuTe OKUCIUTENbh K BOCCTAHOBUTEIb.

4. Ompenenute MOJEKYISIpHYIO (hopMyITy yriaeBoaopona, coaepxariero {80%; 85,7%; 75%} yrnepona.
OTHOCHUTENBHAS TNIOTHOCTH MAPOB BEIIECTBA O {BOAOPOAY; BO3AYXY; KUCIOpoAy} paBHa {15; 1,931;
0,5}.

A) CaHs
B) CzHe

B) CHs

I11. BonpocurenbHbie GOPpMYJIMPOBKH:

1. Kakast Macca yKCyCHO#M KHCIIOTBI IOTpeOyeTcs sl CHHTe3a dTriarerara Maccoit 140,8 . Bexon adupa
npuMuTe paBHBIM 80% OT TEOPETHUYECKH BO3MOKHOTO.

2. Kakum peakTHBOM MOKHO OTJIMYHTH TIUIEPUH OT TII0K03bI? COCTaBhTe ypaBHEHHE Ka4eCTBEHHON
pCaKkuuun i 06Hapy)K€HI/I$I MHOT'OaTOMHBLIX CIIMPTOB HAa NPUMEPEC INTULCPHHA.

3. C moMOIIIbI0 KaKOTO peakTHBa MOKHO pacno3Hath rajoreHun-uonsl (Cl-, Br-, 1-)? CocraBsTe
YPaBHEHUSKAYECTBEHHBIX PEAKIIMA B MOJIEKYIIIPHON ¥ MOHHOHN opMax. YKaKUTe MPU3HAKU
peaKLuii.

3a/aum, KaK U Ipyrue AUAaKTHIECKUE 3aJIJaHHsl, MOTYT BBIOJIHITH 00YYAOIYI0 U KOHTPOIUPYIOUIYIO
¢yHkuu. Penenne 3a1a4 MOKET OCYIECTBISTHCS HA PA3IMYHBIX TUIIAX M dTalax 3aHsITHH.

V. IIpakTHKO-OpHEeHTHPOBAHHbIE 3a/1aHUsl (KaK TEOPETUUECKUE, TaK M PaCUETHBIC), HAIIPABIICHbI HA
pa3BUTHE Pe3yIbTaTOB 00yUEHHs OCHOBHOTO MOy (pasaensl: «OCHOBBI CTPOEHHSI BEIIECTBAY,
«CTpoeHne 1 CBOMCTBAa HEOPTAHMUECKUX / OPraHNYeCKUX BelecTB», «KuHernueckue n
TEPMOJUHAMHYECKHE 3aKOHOMEPHOCTH MTPOTEKAHMUS XUMHUECKHUX peakiuii», «JlucrnepcHble CHCTEMBI») U
BBISIBIICHHE XUMHYECKOW CYIITHOCTH OOBEKTOB IPUPOIBI, IIPOMU3BOJICTBA U OBITa, C KOTOPHIMHU YEIIOBEK
B3aMMOJIEHCTBYET B MIPOLIECCE MPAKTUIECKOH JesITeNbHOCTH (PUKIaJHON MOTYJIb).

[IpakTHKO-OpUEHTUPOBAHHBIE 331aHMSI MOKHO ONPEAETUTh KaK IeJaroruuecky nepepadoTaHHbINd
(parMeHT npogeccHoHaNBHON AEATEIBHOCTH cnennanicta. OHM pa3pabaThIBAOTCA A7l IPOBEPKU 3HAHUN
W YMEHUH 00y4aronuXxcst JeWCTBOBATh B MPAKTHYECKUX, HETUITMYHBIX, SKCTPEMAIBHBIX U JIPYTHUX
cutyauusx. [lpn u3ydeHun TucuImInHbl « XUMHUS» TPAKTHKO-OPUEHTUPOBAHHBIE 3a/1aHUS IPUMEHSIOTCS
JUISL aKTUBHU3aLUH yu4eOHO-TI03HABATEILHOM JIESITEIbHOCTH 00YUaIOINXCS IyTEM IIOTPY>KEHHUSD UX B
MpOOJIEMBI XUMHYECKUX HCCIIEIOBAHUN, BOSHUKABIINX B HCTOPUH PA3BUTHUS HAYKH, FITH MMEFOIINX
MIPaKTUYECKOE 3HAUEHUE ISl YEJIOBEKA

3aganus
Bri0epuTe 01MH NPpaBMIIBHBIN OTBET:

1. O xakom BemecTBe UAET peub?
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A) yriekucmisii ra3
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b) kucnopon
B) ammuax
2. KaknMy XUMHUYECKUMH CBOMCTBAMHU 00J1a1a€T 3TO BEIECTBO?
A) KHCTTOTHBIMHA
b) ocHOoBHBIMHU
B) amdoTepubME
3. C 9yeM MOKET BCTYIATh BO B3aUMOJICHCTBHUE?
A) ¢ BOZIOH, OCHOBHBIMH OKCHUJIaMH, III€J0YaMH, HEKOTOPBIMY COJIIMU
B) ¢ Bomoii, KUCITOTHRIMU OKCHIAMH, IIEI0YaMH, HEKOTOPBIMHU COJISIMH
B) ¢ Bo10if, KHCIOTHBIMU OKCHIAMH, KHCIIOTAMH, HEKOTOPHIMHU COJISIMH
4. C moMoIIb10 KaKoTo BEIIECTBA €r0 MOXKHO OOHAPYKUTH?
A) denondranenna
B) 6pomHoi#t BOABI
B) n3BecTkoBOI BOIBI

5. [lpuBenute (hakThl, KOTOPBIE TOKA3BIBAIOT OTPHUIIATENIFHOE BIUSHHE 3TOTO Ta3a Ha KeTyJ0YHO-
KHLICYHBII TPAKT YEIOBEKa.

®OH/I OLIEHOHYBIX CPEJICTB IPOMEXKYTOUYHOMN ATTECTAIIUA

[TpoMexyTouHas aTTecTalys Mo JUCIHUILIUHE « XUMHUS» MPOBOAUTCS B (hopMe dKk3ameHa. Kakapii
AK3aMEHAIMOHHBIN OWIIET COCTOUT U3 TPeX 3aJlaHuil:

1) Teoperryeckoe 3a/laHNe B BUJIE BOIIPOCA U3 TEOPETUUECKOTO COJCPKAHHSI OCHOBHOTO H
MPUKIIAHOTO MOAYJIEH;

2) MpaKkTUYEeCKOe 3a/1aHKe (COCTABICHHE YPABHEHUI XUMHYECKUX PEaKInii C yuacTHeM
HEOPTaHWYECKUX WIIA OPTaHUYECKUX BEIIECTB, B T.4. EMOYEK MPEeBPaIleHUI 1 KaYeCTBEHHBIX PEeaKIIni
OOHapyXEeHHUs; XUMUUYECKUX (POPMYJT HEOPraHUUECKUX M OPTraHNYECKUX BEIIECTB, B T.4. CTPYKTYPHBIX;
3aJIaHus 10 HOMEHKJIaType HEOPTaHNIECKUX M OPTaHMYECKUX BEIIECTB; OI[EHKa N3MEHEHUS! CKOPOCTH
XUMHYECKOM peaKkIiiyl U HAIpaBJICHNUS CMEIIECHUS! paBHOBECHS C UCTIOIb30BaHneM npuHiuna Jle-lllarenne;
OLIEHKa XUMHYECKOT0 cOcTaBa U 00OCHOBAaHHE MPUMEHUMOCTH 00BEKTa OMO- WIIN TeXHOC]EPHI U T.I1.);

3) pacueTHas 3ama4a (pacueThl 10 YPABHEHUIO XUMHUECKUX PEAKIH, pacueT MaCCOBOM TOJTH
(Macchl) XMMHYECKOTO 3JIeMeHTa (COSIMHEHHS) B MOJICKYJIe (CMECH); Onpeie/ieHHe MpocTeiieit (hopMyJibl
OpPraHUYECKOW MOJIEKYIIbI, UCXO/SI U3 AJIEMEHTHOTO cocTaBa (B %); pacueThl TEIJIOBEIX 3P (HEKTOB
XUMHNYECCKHUX peaKHHﬁ; pacye€Thl 3aBUCUMOCTHU CKOPOCTHU XUMHYECKOUN PCAKIUMN OT KOHUCHTPpAIUN 1
TEMIIEPATyPHhI U T.IL.).
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KPUTEPUU OLUEHKH YCTHOI'O OTBETA CTYJAEHTA

- OlleHKA «5» (OTJIMYHO) CTaBUTCSI, €CJIM CTYJCHT:

1) momHO wW3NaraeT W3yYEHHBIH Marepuan MO KOHKPETHOMY BONpOCY, HaéT
IIPABUJIBHOE OIPENETIEHNE OCHOBHBIX MOHITUH;

2) oOHapyXHWBaeT IMMOHMMaHUE MaTephalla, MOKET OOOCHOBATh CBOU CYXKICHHS,
MIPUMEHUTDH 3HAHUS Ha MPAKTHUKE, IPUBECTH HEOOXOIUMBbIE MPUMEPHI HE TOJIBKO MO
y4eOHUKY, HO B CAMOCTOSATEIBHO COCTABIICHHBIC;

3) u3maraet OTBET Ha BOMPOCHI MOCIICAOBATEIILHO U TPABUIIBHO.

- OLleHKAa «4» (XOpOII0) CTaBUTCA, €CIU CTYHAEHT AAET OTBET, yAOBJIETBOPSIOIIAN
TEM K€ TpeOOBaHUSAM, YTO U JUIsl OTMETKH "5", HO nomyckaeT 1-2 ommOKu, KOTopbie
caM K€ HCIpaBisIeT, W 1-2 Hegou€ra B MOCIECOOBATEIIBHOCTH M SI3bIKOBOM
0hOpPMIICHUH U3JIaraeMoro.

- omeHka «3» (YAOBJIETBOPUTEJbHO) CTaBUTCA, €CIU CTYACHT OOHApYyXUBAET
3HaHUE U IOHUMAHUE OCHOBHBIX IIOJIOKECHUN JAHHOU TEMBI, HO:

1) u3naraer MaTepuan HEIOJHO | JOIYCKaeT HETOYHOCTH B OINPEACIICHUU MOHSTHIA
WJIM CCBUIKE Ha HOPMATUBHO-TIIPABOBBIE AKTHI;

2) HEe yMeeT IOCTaTOYHO IIyOOKO W J0Ka3aTelbHO OOOCHOBATH CBOU CYXKICHHS U
IIPUBECTH CBOU ITPUMEPHI;

3) m3iaraeT Marepuan HEMOCJIECAOBAaTEIIbHO M JOMYCKAeT OIIMOKUA B S3BIKOBOM
0hOpMIICHUH U3JIaraeMoro.

- OLIEHKA «2» (HeyI0BJIETBOPUTEJIbHO) CTaBUTCA, €CJIU CTYJEHT OOHApyXUBaeT
HE3HaHWe OOJIbIIEH YacTU COJEp)KaHHMs OTBETAa HA IOCTABJICHHBIC MEpe] HHUM
BOMPOCHI, JIOMYCKAaeT OMOKKA B (POPMYIUPOBKE OMNPENECICHUN, MCKaXKaloIue HX
CMBICTI, OECTIOPSIOUYHO U HEYBEPEHHO U3JaraeT MaTepual, 4To SBISETCS CepPbE3HBIM
IPENATCTBUEM K YCIIEIIIHOMY OBJIAJICHUIO ITOCIEAYIOIIUM MAaTEPUATIOM.
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OK3AMEH
Bapuanr 1.
HNucTpykuus
[TocnenoBatensHO U BHUMATEIHHO YATAWTE BONPOCHI, OTBEUYANTE B 3aJaHHON TTOCIEAOBATEILHOCTH.

1. MakcumanbHOe BpeMsl BRITIOTHEHHS 3ajaHus — 9OMUH.
2. 3amanus Nel u 2 BBINONHSAETCS IUCHMEHHO
3. 3amanme Ne3 mpenmornaraeT OTBETHI Ha 3a/1a4H.

3aganme 1.

Kakoii pacTBop HCTIONB3YIOT TSI KAUECTBEHHOMN PEKIIUHU OIPE/IEeHUs XJIOPUI0B, OPOMUAOB, HOIUIOB?
Hanumure ypaBHeHHS peakiuii 1 000CHYHTE OTBET.

3aganme 2.

[ana cxema npeBpamieHui.

C2H50H A1203, 400°— X1 KMn04, H20, 0-20°— X2 HBr (ms6.), t— X3 t— pHH — — C2H40

[Ipomnummmre Bce peakiuu U ONpeAenuTs BemecTBa X1, X2, X3.

3ananue 3.

Omnpenenure MacCOBBIE I0JIM XUMUYIECKHUX 3JIEMEHTOB B okcue amroMuHus Al203 1 BeIpasuTe ux B
HPOLIEHTAX
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OCOBEHHOCTH TEKYIIEI'O KOHTPO.JIS1 U IPOMEXKYTOUYHOM ATTECTALIAM JJ15
HMHBAJINJ0B 1 JINI C OTPAHUYEHHBIMU BO3MOXKHOCTAMMU 310POBbSA

B xoze TekyIiero KOHTpOJIsl OCYIIECTBIISICTCS. MHAWBUAYaIbHOE OOLICHUE MPETOIaBaTes C
oOyyaromumucs. [Ipu Hanmuuuu TpyaHOCTEH 1 (MiIH) OIKOOK y 00yYaloIIerocs NpernoaaBaTeb B X0
TEKYILET0 KOHTPOJIS AyOIupyeT 00bsICHEHNE HOBOI'O MaTepUalla C y4eTOM 0COOEHHOCTEH BOCIIPUATHS U
YCBOCHHUS O0YYAIOLINMCS COACPKAaHHS MaTepraia yueOHON IUCIUILIHHBL

[Ipu npoBeneHNN TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTeCTalul 00eCIieYnBaeTCs COOII0CHIE
CIIEIYFOIINX TPEOOBAHMIA:

- 8 oOydYamomMxcsd W3 Yucia JIL C OTrPAaHWYEHHBIMH BO3MOKHOCTSIMU
3I0pPOBbsl TEKYIIHM KOHTPOJIb U NMPOMEXYTOUHAS ATTECTALUs ITPOBOJUTCS C YYETOM
0COOEHHOCTEN MCUXO(PU3UYECKOTO PA3BUTHSA, UHAUBUAYAIBHBIX BO3MOXHOCTEH W
COCTOSIHUS 37J0POBbsI TAKUX BBIITYCKHUKOB (JaJiee - UHAUBUAYaJIbHbIE OCOOCHHOCTH).

- IPOBEJCHUE MEPOIIPUSTHS 110 TEKYIIEMY KOHTPOJIIO U IIPOMEXYTOYHON aTTECTALUU JUIS JIMLL C
OrpaHUYCHHBIMHA BO3MOKHOCTSAMU 3J0POBLA B 0):[H0171 AyJAUTOPHUU COBMECTHO C O6y‘IaIOH_[I/IMI/ICSI, HE
MMEIOIIAMH OTPAaHUYEHHBIX BO3MOKHOCTEH 3I0POBbSI, IOMYCKACTCS, €CIIM 3TO HE CO3/aeT TPYAHOCTEH ISt
00yUaIOLIUXCS;

- IPUCYTCTBHE B ayIMTOPHU aCCUCTEHTA, OKA3bIBAIOIIETO 00yUYarOIIUMCS HEOOXOTUMYIO
TEXHUYECKYIO ITOMOIIb C YYETOM WX WHANBUAYaAIBHBIX 0COOCHHOCTEH (3aHATh pabodyee MecTo, IOHSTh U
oopMuTs 3aganue, 00MATHCS € MPErnoAaBaTesieM); NpelocTaBIeHIe 00yYaroIMMCs IPH HE00XOAUMOCTH
YCIIYTH C HCIIOJIb30BaHUEM PYCCKOTO KECTOBOTO SI3bIKA, BKITIOYAst 00ecreueHue JOMycKa Ha 00bEKT
CyploTiepeBoAUrKa, TH(IONEpeBOJUNKA (B OPraHU3alMH 1OJDKEH ObITh TaKOH CHIEHANKCT B IITATe (€CIH
3TO BOCTpeOOBaHHAas YCIIyTa) MM J0TOBOP C OPTraHU3aIMsIMH CUCTEMBI COITMAIBHOM 3aIIUTHI IO
MPEOCTABICHHUIO TAKKX YCIYT B CIydae He0OOXO0AUMOCTH); oOecIieueHIe HATMIHsI 3BYKOYCHIINBAIOIIEH
annaparypsl KOJUIEKTUBHOTO ITOJIb30BAHUS, IPU HEOOXOAMMOCTH MPEIOCTaBIISIETCS 3ByKOYCHIMBAIOLIAS
anmaparypa WHAWBUAYAIBLHOTO MOJIb30BaHMUs; yOIHpoBaHre HEOOXOMMOM 3pUTEIBHON U 3BYKOBOU
nHGOpPMaLUH U1 00Y4aroLIero 3ByKOBBIMH MaTepuasiaMu (ayauodaiiiaMu Ui 1p.), MaTepuaiaMu ¢
TEKCTOBBIMHU M I'padUUeCKUMU H300paKEHUSIMH, 3HAKAMHU HITU B BUJIE DJIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C TIOMOIIbIO KOMIIBIOTEPA B 3aBUCHMOCTH OT MOTPEOHOCTEH 00y4aroerocs;

- IpeJOCTaBIeHUE 00YYaIOIIMMCS TTPaBa BEIOOPA MOCIEA0BATENILHOCTH BBITIOJTHEHUS 3aJaHUS U
yBEJIMUEHHE BPEMEHH BBITTOITHEHUS 3a1aHusI (110 COTIIACOBAHUIO C MIPENOJaBaTeNIeM); 10 KeJaHUIO
00y4Jaromerocs yCTHbIH OTBET MPH KOHTPOJIE 3HAHUI MOXKET IPOBOJIMTHCS B TUCbMEHHOM (hopMe Win
HAa000POT, MUCEMEHHBIN OTBET 3aMEHEH YCTHBIM.
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