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PABOYAA ITPOI'PAMMA JUCHUITIVINHBI COCTABJIEHA B
COOTBETCTBUM C TPEBOBAHUSIMMN:

— Ilpukaza Muno6paayku Poccum ot 17.05.2012 Ne 413 "OO6 yrBepkaenun (emepaibHOTO
roCy/1IapCTBEHHOI'0 00pa30BaTeIbHOTO CTaHJapTa cpeaHero oduero oOpazoBaHus" (3aperucTpupoBaH
B Munrocre Poccun 07.06.2012, peructparnmonnsiii Ne 24480);

— Ilpukaza Munnpocsemienuss Poccun ot 22.03.2021 Ne 115 "O6 yrBepxkaenuu Ilopsaka
OpraHu3aluu u OCYILIECTBIICHHS o0Opa3oBaTelbHOI NesITeNIbHOCTH 1o OCHOBHBIM
001meo0pa3oBaTeIbHBIM TIPOrpaMMaM - 00pa3oBaTeIbHBIM IPOrpaMMaM HA4yaJIbHOTO OOIIEro,
OCHOBHOTO o00mIiero u cpeaHero obmiero obpaszoBanus" (3apeructpupoBan B Muntocte Poccun
20.04.2021, peructpauuonusiii Ne 63180);

— Ilpukaza Munnpocsemnienuss Poccun ot 24.08.2022 Ne 762 "OO6 yrBepxkaenuu Ilopsaka
OpraHM3alfK U OCYIIECTBICHUS 00pa30BaTEIbHON JEATEILHOCTH MO 00pa30BaTEIbHBIM IpOTpaMMamM
cpenHero mpodeccuoHanbHOro oOpaszoBaHus" (3apeructpupoBan B Muntocte Poccun 21.09.2022,
perucrparonsbiii Ne 70167);

— Ilpukaza Munnpocsemenust Poccun ot 18.05.2023 Ne 371 "OO6 yTBepkaeHUH (eaepaTbHOR
00pa3oBaTeNbHON MPOrpaMMbl CcpelHero oodmiero oOpa3oBaHus" (3aperucTpupoBaH B MuHKOCTE
Poccun 12.07.2023, peructpanuonubiii Ne 74228);

— Ilpukaza Munnpocsemenuss Poccun ot 27.12.2023 Ne 1028 "O BHeceHMM M3MEHEHHI B
HEKOTOpble MpHKa3sl MuHHCTEpcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu 1 MuHucrepcTBa
npocBemieHust ~ Poccuiickoit  ®Denepamum, — Kacarommpecs — QenepaibHBIX  TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHJAPTOB OCHOBHOI'O 00IIero oOpa3oBaHUs M CpeAHero obuero odpasosaHus"
(3apeructpupoBa B Muntocte Poccun 02.02.2024, peructpanmonssiii Ne 7712);

— Ilpukaza Munnpocsemenuss Poccun ot 01.02.2024 Ne 62 "O BHeceHMHM HM3MEHEHUU B
HEKOTOphle TpuKa3bl MuHuctepcTBa mnpocBenienus Poccuiickoit ®exepanuu, Kacaromuecs
denepanbHBIX 00pa30BaTEIIBHBIX MPOTPaMM OCHOBHOTO OOIIEro OOpa3oBaHHS M CPETHETO OOIIero
obpazoBanus" (3apeructpupoBad B Munrocte Poccuu 29.02.2024, perucrparmonssiii N 773780);

— Ilpukaza Munnpocseuienust Poccun ot 19.03.2024 Ne 171 "O BHeceHMM W3MEHEHUH B
HEKOTOpbIe IpuKadbel MuHucTepcTBa mnpocsemeHnus Poccuiickoit  ®enepanuu, Kacaromuecs
¢benepanbHBIX 00pa3oBaTeIbHBIX MPOrpaMM HadalbHOIO OOIIEro 0Opa3oBaHUs, OCHOBHOTO OOILEro
oOpa3oBaHus U cpenHero ooduiero oopazoanus’ (3apeructpupoBad B Munrocte Poccun 11.04.2024,
peructpanoHHbsiit Ne 77830);

— IIlucema Munnpocsemenust Poccunm ot 14.06.2024 Ne 05-1971 "O HampasiieHuun
pexkoMennanuii" (BMecte ¢ "PexomeHpanusMu MO peaqu3alie CpeIHero oOmiero obOpa3oBaHUsS B
npejenax 0CBOSHHs 00pa30BaTeIbHOM MPOrpaMMBbI CpelHEro npodeccuoHalbHOro o0pa3oBanus')

- IIpumepHoit mporpammsl oOmieoOpazoBarenpHoi guctumiuael COO 02.01 Xumus s
npodeccnoHabHBIX ~ O0pa3oBaTeNbHBIX  OpraHu3aluid,  peKoMeHaoBaHHOW  DeaepanbHBIM
rOCYIapCTBEHHBIM  OIOJKETHBIM 00pa3oBaTeIbHBIM  YUYPEKJICHUEM  JOMOJIHUTEIHHOTO
npodeccuoHabHOTO 00pa3oBanus «MHCTUTYT pa3BUTHS MPOPECCHOHAIBHOTO 00pa3oBaHusy (Hanee —
®I'bOY JI1O0 UPIIO), onodpennoit Ha 3acenanuu [lemaroruueckoro cosera ®I'bOY IO UPIIO,
npoTtokos Ne6/2025 ot 18 anpenst 2025 rona)
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1. OBIIASL XAPAKTEPUCTHUKA PABOYEM INPOT'PAMMBI
OBIIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

C0O0.02.01 XUMMUsA

1.1. Mecto aMCUMIUIMHBI B CTPYKType 00pa3oBaTe/IbHOH IPOrpaMMbI
CII0

OobmeoOpa3oBaTenbHasl AUCHUIUIMHA «XUMHUS» ABIAETCS 0053aTEIbHON YaCThIO
o011e00pa3oBaTeIbHOrO KKIIA 00pa3oBaTebHOM nporpamMmmsl B cootBercTBUU ¢ PI'OC
CIIO no cnennansHocTH 36.02.01 Berepunapusi.

1.2. Heqn u miianupyembie pe3yabTaThl 0CBOEHUS AUCHUIIMHBI:
1.2.1. lleab AUCUUIIHHBI

@OopMHUpPOBaHUE Y CTYJIEHTOB XMMHUYECKOM COCTABIIIOIIECH €CTECTBEHHO-HAYYHOU
KapTHUHBI MHUpPA KaK OCHOBBI MPUHATHS PEUICHUM B KU3HEHHBIX U MPOU3BOJICTBEHHBIX
CUTYyalUsAX, OTBETCTBEHHOI'O [I0BEICHUS B IPUPOJIHOU Cpele.

3amaun TUCUMILUIUHBI:

1) cdopmupoBaTh MNOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX
IPOLIECCOB U SIBJICHUU B OKPY’KAIOLIEH Cpele, LEJIOCTHOM HAay4YHOM KapTHUHBI MUpa,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS TMPOBOAUTH paCUeThl IO XUMHYECKUM GdopMmyliaMm U
YPaBHEHHSIM XUMHUYECKUX PEaKLWi, MJIAHUPOBaTh MU WHTEPIPETUPOBATH PE3YJIbTATHI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) cdhopmupoBaTh HABBIKM TIPOBEICHUS XUMHUYECKUX IKCIIEPUMEHTATBHBIX
MCCJIEIOBAHUM C COOJIIOJIEHUEM TMpaBUJl OE30MacHOTO OOpaleHusi ¢ BEIIeCTBAMH U
1a60paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHUS aHAJIU3UPOBATh, OLICHUBATH, MIPOBEPSATH HA JOCTOBEPHOCThH U
0000111aTh UHPOPMALIMIO XUMUYECKOTO XapaKTepa U3 pa3IMUYHbIX HCTOYHUKOB;

5) chopMupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEACTBUS CBOEH JEATEIBHOCTH U
XUMUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB,;

6) chopmHupoBaTh MOHMMAHUE 3HAYUMOCTH JTOCTHKEHUN XUMHUYECKOW HAYyKU U
TEXHOJIOTHUM JIJISl pa3BUTHUS COITUATBHON U TPOU3BOICTBEHHOM cep.

JIJis penieHns 3a1a4 ¥ JTOCTYOKCHUS Teied M3YUeHUS TUCIUTUITMHBI « XUMHUS|» B

CUCTEME CpemHero mpodeccuoHAIbHOTO o0pa3oBaHus, B pabouelt mporpamme

BBIACJIICHO OCHOBHOC 1 HpO(l)GCCI/IOHaJ'IBHO OPUCHTHPOBAHHOC COACPIKAHHC.



B ocHOBHOE cojepxaHue BKIIIOUEHBI BCE COJEpKaTelbHbIE JUHUU, KOTOPbIE
npenjaraloTcs Uil 00S3aTeNbHOr0 HM3Y4eHHs (enepaibHOil  00pa3oBaTenbHOU
IpOrpaMMOi cpeIHero o0IIero oopa3oBaHus Mo «XUMHUs (0a30BBIM YPOBEHBD ).

OcHoBHOE cojiepkaHue padoueil mporpaMmbl JUCIUILTHHBI « XUMHUSD PACIIUPEHO
TeMaTUKOU npodeccruoHanTbHON HaIpaBJICHHOCTH (mpodeccroHaTBHO
OPUEHTHUPOBAaHHBIM  COJACpP)KAHWEM WM COACpKaHUEM MPUKIAAHOTO MOAYJs),
HeoOxonumon s aanbHeimero ycnemnoro ocBoeHus OIl CIIO B cooTBeTcTBUU C

OCOOCHHOCTSIMH C(bCpBI ACATCIIBHOCTHU 6y,HYHII/IX CIICTIHAJINCTOB

1.2.2. IlnanupyemMblie pe3yJbTAaThbl OCBOCHHUSI 0011e00pa30BaTEeIbHOM TUCUMILIMHBI
B coorBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC

O6mue komnerenuu (nanee — OK) u npodeccuonanbHbie KOMIETEHIINH (a1ee
— IIK) ®I'OC CIIO B COOTHECEHHHU C JUYHOCTHBIMH, METANpPEAMETHBIMU U
MpPEAMETHBIMU pe3ysibTaTaMu o0yueHust 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO

IMpCACTAaBJICHLI B Ta6J'H/IHCZ



Koa n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeHIU

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CIIOCOOBI PeICHUS
3amad
npodeccnoHaTBEHOMI
JeSATEIIBHOCTH
PUMEHHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B yacTu Tpy0BOI0 BOCIUTAHMS:

- TOTOBHOCTh K TpPYyIy, OCO3HAHHE IIEHHOCTH MacTEepCTBa,
TPYIOTIOOHE;

- TOTOBHOCTb K aKTUBHOM ACATEILHOCTH TEXHOJIOTHYECKOU U
COIIMAIbHOM HAIPaBIEHHOCTH, CIIOCOOHOCTHh WHUIIMHUPOBATH,

IUIAHUPOBaTb U CaMOCTOSITENIbHO  BBIMOJHATH — TaKyIO
JeSITEIIbHOCTb;
- UWHTEpeC K pa3audHbiM cdepaMm TpodhecCHOHATLHOM
NeSITeIbHOCTH,
Osiagenue YHHBEPCAJIbLHBIMH y4eOHBIMU

NO03HABATEJIbHBIMM JIeHCTBHSIMU:

a) 0a30Bble JJOrHYeCKHeE JelCTBHS.

- €caMOCTOSITENbHO (OpPMYyIUPOBAaTh U  aKTyaJU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYILIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS IS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000IIeHNS;

- OINpEnNeNATh LENH JAEATENbHOCTH, 3ajaBaThb IapaMeTpbl U
KPUTEPUHU UX TOCTUKEHUS;
3aKOHOMEPHOCTH U
paccMaTpUBAEMBIX SIBJICHUSIX;

- BBISIBJISITH MMPOTHUBOPCUHA B

- BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh, OICHUBATh
COOTBETCTBUE PE3YJbTATOB  ILEISAM, OLEHHBATh PUCKHU
MMOCJICJICTBUI IEATCILHOCTH;

- pa3BHBaTh KpEATMBHOE MBIIUICHHE TIPU  PEIICHUU

KHN3HCHHBIX HpO6J’ICM

- BJIAJIETh CHCTEMON XMMHUYECKUX 3HAHUI, KOTOpas BKJIIOYAET:
OCHOBOIOJIATAIONINE TOHATUS (XUMHUYECKHI JJIEMEHT, aTowm,
3JIEKTPOHHAsT 000J04Ka aToMa, S-, P-, d-3JEKTPOHHBIC OPOUTAIIH
aTOMOB, WOH,

MOJICKYIJIA, BaJICHTHOCTD,

AJEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCICHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIIpPHBIH O00BEM, YIIepOJHbIN
GyHKIMOHATBPHAS ~ TpYIIA, paauKal,

M30MEphI, TOMOJIOTHYECKUN psil, TOMOJIOTH, YIJIEBOJIOPOIHI,

CKEJIeT, HU30Mepus,
KHCIIOPOJI- W a30TCOJEpKaIllhe COEAMHEHUS, OUOIOTUYECKU
aKTHUBHBIE BeliecTBa (yIJIEBOIBI, JKUPHI, OEIKHU), MOHOMED,
CTPYKTYpHOE BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPHUCTAJUIMYECKAas pEIIeTKa, THUMbl XHUMHUYECKUX

MOJIUMED, 3BEHO,

peakuii  (OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIE,

obMmeHa),

9K30- n

SHAOTCPMHUYCCKUEC, PCAKOUU HWOHHOI'O pacTBop,

AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANIEKTPOJIUTHYECKAs
JUCCOLIMALS,
XMMUYECKON peakuH, XMMHYECKOe paBHOBECHE), TEOPUU HU
3aKOHBI (TEOpHsI XUMUYECKOTO CTPOCHUSI OPraHU4YECKUX BEIECTB
AM. bytnepoBa, TeOpHs NIEKTPOJIUTUYECKOW IHCCOLMALINH,

nepuoauueckui 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHUS

OKHCIIMTCIIb, BOCCTaAaHOBHUTCIIb, CKOpPOCTH

Macchbl), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XHUMHH,
(haKkTOJIOTUUYECKHE CBEACHUS O CBOMCTBAX, COCTABE, MOTYyUYECHUHU U
0€30MacCHOM HCIIOJB30BAHUHM BAKHEWIINX HEOPTAHHMYECKUX U
OPTraHWYECKHUX BEIIECTB B OBITY M MPAKTHUYECKOW NESITEIbHOCTH

YCJIOBCKA,




0) 0a30BbIe HCCIeI0BaTEIbCKUE TeHCTBUS:

- BIIQJCTh HABBIKAMH  Yy4eOHO-UCCIEAOBATEIbCKONH U
MPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIlIeHUs MpooIIem;

- BBISIBJISITD MPUYUHHO-CJICICTBCHHBIC CBSI3H u
aKTyaJIM3MPOBaTh 3aJ1a4y, BBIIBUIATh TMIIOTE3y €€ PCIICHHS,
HAaXOJWTh  apryMEHTBl  JUIS  JIOKa3aTelIbCTBA  CBOMX
YTBEPXKIACHHM, 33/1aBaTh MapaMeTPhl K KPUTECPHH PEIICHUS;

- aQHAJIM3WPOBATh IOJIYYCHHBIC B XOJE PCEHICHHS 3aJa4d
pe3yNbTaThl, KPUTHYECKH OICHWBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH H3MEHCHHE B HOBBIX YCIIOBHSIX;

- yMeTh TICPEHOCHTHh 3HaHUS B I[IO3HABATCIBHYI0 H
MPAKTUYECKYIO 00IaCTH KUZHEICATCIILHOCTH;

- YMEThb HWHTETPUPOBATh 3HAHUS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBUIBMIaTh HOBBIC MJICH, Mpeajararb OpPUTHHAIbHBIC
MOJIXOJIbI U PEIICHUS;

- CHOCOOHOCTh X MCIOJIb30BaHUS B IIO3HABATCIILHOM U

COLIMAIbHON NTPAKTHKE

- YMETb BBIABILATH XapaKTEPHbIC IPU3HAKM U B3aUMOCBS3b
U3YYEHHBIX IOHATHH, IPUMEHATH COOTBETCTBYIOIIME IOHATHUSA
IIPU  OIMCAaHUHM CTPOCHHUS U CBOMCTB HEOPraHMYECKUX U
OpraHUYEeCKUX U UX I[PEBPALLCHUN;

BCIICCTB BBISBJIATD

B3aUMOCBSI3b ~ XMMHYECKHUX  3HAaHMH €  MOHATUAMH U
IPEJCTABICHUAMH IPYTUX €CTECTBEHHOHAYYHBIX IPEJAMETOB;

- YMETh UCHOJb30BATh HAUMEHOBAHUS XUMHUYECKUX COEIMHEHUH
MEXYHApPOJAHOIO COK03a TEOPETUUECKOW M MPUKIAJIHOW XUMHUH
U TpUBHAJIbHBIE Ha3BaHUS BaXHEMIIMX BelIeCTB (ITUJIEH,
alleTIIICH, TTHULEepuH, (eHoI, GOpMaNIbIETH, YKCYCHAs KHCIIOTa,
[JIMLUMH, YTapHbI ra3, YIVIEKUCHbIM TIa3, aMMHaK, TralieHas
[UThEBAsl cofa U JApYTux),

HU3BCCTh, HCETamcHass Mu3BCCTDb,

(hopMyIibl
BCIICCTB, YPAaBHEHHSI XHMHUYCCKHX pEAKIHi, OOBICHATH HUX

COCTaBIIATh HEOPraHUYECKUX U  OPraHUYECKUX
CMBICI; TOATBEP)KIATh XapaKTEpHblE XMMHYECKHE CBOMCTBA
BEUIECTB COOTBETCTBYIOIIMMHU JSKCIIEPUMEHTAMH M 3alIUCAMU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- yMETb
HEOPraHWYECKMX M OPraHWYECKHX BEUIECTB K OIPEICICHHBIM

YCTaHABJIMBATh  NPUHAMICKHOCTh  HM3YyUYECHHBIX
KJIaccaM M TpyniiaM COEIMHEHUH, XapaKTEepU30BaTh UX COCTAB U
BOKHEHIINE CBOWMCTBA; OMNPENETATh BUIbl XUMHUYECKHX CBS3EH
(koBalleHTHAsl, WOHHAs, MeTa/sIn4yeckasi, BOJOPOJIHAs), THUIIbI
KPUCTAINIMYECKUX  PEIIETOK  BEIIECTB;  KIACCH(PHUIIUPOBATH
XUMHUUYECKUE PEaKUU;

- chopMUpOBaTh TPEICTABICHHS: O MaTePHAILHOM EIUHCTBE
MHpPA, 3aKOHOMEPHOCTAX U NTO3HABAEMOCTH SIBIICHUW MPUPOJIBI; O
MECTE€ U 3HAYEHWHU XMMHHM B CHCTEME €CTECTBEHHBIX HAyK U €€
poiii B O0OECIIEYeHUH YCTOWMYMBOTO PA3BHUTHS YEIOBEUECTBA: B

perieHru mpo0IeM SKOJOTUUECKON, SHEPTETHUECKOM M TTUIIICBOM

8




0€30macHOCTH, B PAa3BUTUM MEAMIMHBL, CO3JAaHUU HOBBIX
MaTepHajoB, HOBBIX HMCTOYHHUKOB OHEPrHUHM, B 00eCHEUeHUH
pPallMOHATIBHOTO  MPHUPOJOINONB30BaHHUA, B  (OPMHPOBAHUHU
MHUpPOBO33PEHUSI M OOIIEH KyIbTypbl 4eEJIOBEKa, a TaKxke
HKOJIOTMYECKH O0OOCHOBAHHOT'O OTHOLICHHSI K CBOEMY 3/10POBBIO
U IPUPOJTHOM cpenie;

- BJIAJIETh CHCTEMON XMMHUYECKUX 3HAHUI, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUSA (JONMOJHUTENBHO K CHUCTEME
NOHATUI  0a30BOrO0  ypOBHSA) - H30TOIBI, OCHOBHOE W
BO30Y)XJIEHHOE COCTOSHHE aToMa, THOpUAM3alus aTOMHBIX
opOuTtaneii, xumudeckas cBsa3p ("C " u "', KpaTHbIC CBS3M),
MOJISIpHAsi KOHLEHTpAIWs, CTPYKTypHas (opMmyia, H30MEpHs
(cTpykTypHasi, reoMeTrpuyeckast (LIUC-TPaHC-U30MEpHsi), THIIbI
XUMHUYECKUX pEaKIHii (rOMO- U TeTeporeHHble, oOpaTHUMble U
HeoOpaTUMbIe), pacTBOPhI (MCTUHHBIC, JAUCIIEPCHBIC CUCTEMBI),
KPUCTAJJIOTHAPATHI,  CTENEHb  JUCCOIHUAINM,  SJEKTPOJIH3,
KPEKUHT, PU(OPMHUHT); TEOPHUM M 3aKOHbBI, 3aKOHOMEpPHOCTH,
MHUPOBO33PEHYECKHE 3HAHWA, JISKAIIHNEe B OCHOBE NOHUMAaHHS
NPUYMHHOCTH W CHUCTEMHOCTH  XHMHYECKHX  SIBJICHUH,
COBPEMEHHBIC TMPEJCTAaBICHUSI O CTPOCHWM BEIIECTBA HA
aTOMHOM, MOJIEKYJIIDHOM W  HaJIMOJEKYISIPHOM YPOBHSX;
MpEJICTaBICHUs O  MEXaHW3MaX  XHUMHUYECKUX  pEeaKIHid,
TEPMOJMHAMHYECKUX U KHUHETHYECKHX 3aKOHOMEPHOCTSIX HX
OPOTEKaHHUs, O XUMHUYECKOM paBHOBECUM, JIUCHEPCHBIX
cucreMax, (akTOJIOIMYECKHE CBEIEHHUS O CBOICTBax, COCTaBe,
MOJMydeHHH ©  0e30TMacHOM  WCIIOJIb30BAaHUHM — BayKHEHIINX
HEOPTraHMYECKUX W OpraHMYeCKUX BEHIECTB B OBITY W
NPAaKTUYECKOH JEeSTeTbHOCTH YeJNOBEKa; OONMX HayYHBIX
NPUHIUITIAX ~ XAMHUYECKOTO  TMPOW3BOACTBa (Ha  NpUMepe
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IIPOM3BOJCTBA  CEPHOM  KHUCIOTH, AaMMHaKa, METaHoOJa,
nepepadoTKu HEPTH);

- YMeTh MNpPOBOJIUTH PACUETHl 1O XUMUYECKUM (opMmyiIaM u
YPaBHEHUSAM  XMUMHMUECKHX peakUud C  HCIHOJb30BAHHEM
¢du3nyeckux BeJMYMH (Macchl, OObeMa TIa30B, KOJIMYECTBA
BEIIIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C KOJMYECTBEHHOM
CTOPOHBI: pacueThl MO HAXO0XKJIECHUIO XUMHUYECKOH (opMyIibl
BEIIIECTBA; pacyeTbl Macchl (0Obema, KOJIMYECTBA BEILECTBA)
IPOJYKTAa pEeakluu, €ClId OJHO U3 MCXOJHBIX BEUIECTB JIaHO B
BHJIE  pacTBOpa C  ONPENCICHHOM  MacCcoBOM  JoJied
pPacTBOPEHHOTO BemIeCTBA WJIM JaHO B H30BITKE (MMeeT
IIPUMECH); PAcyeTbl MAaccOBOM WJIM OOBEMHOH [10JIM BbIXOZA
OPOAYKTa peaklMM; pacyeTbl TemioBoro 3¢¢exra peakuuii,
00BEMHBIX OTHOLIEHUH Ta30B;

- YMETb BBIABJISATH XapaKTEpHble IPHU3HAKK M B3aUMOCBS3b
U3YYEHHBIX MOHATHH, MPUMEHSATh COOTBETCTBYIOILIUE MOHATHS
IPU ONHUCAaHUU CTPOEHUS M CBOWCTB HEOPraHUYECKUX U
OpraHMYECKUX BEUIECTB M UX [pEeBpallleHUui; BBIABIATH
B3aMMOCBSA3b  XMMHYECKMX  3HaHMM C  MOHATHAMH U
MPEJICTABICHUSIMUA JIPYTUX IMPEAMETOB id 00Jiee OCO3HAHHOTO
MOHUMAaHUS U OOBACHEHUS CYLUIHOCTH MaTepUaibHOTO €IUHCTBA
MHUDPA; HCIOJIB30BaTh CUCTEMHBIE XWUMUYECKHUE 3HAaHUA IS
OOBSICHEHUS W  NPOTHO3MPOBAHUS  SABICHUH, HUMEIOIIUX
€CTECTBEHHOHAYYHYIO IIPUPOLY;

- YMETh UCIOJIB30BaTh HAUMEHOBAHUS XUMUYECKUX COECIMHEHUN
MEXKIYHApOJHOTO COK3a TEOPETUYECKON M MPUKIATHON XUMHH
U TPUBUAJIbHBIE HAa3BaHUsI BELIECTB, OTHOCSIINXCS K NU3YYEHHBIM
KJlacCaM OpraHMYeCKUX U HEOPraHMYeCKHUX COETUHEHHI;
HCIOJIb30BAaTh XMUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS
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dopMynT  HEOpPraHMYECKHMX  BEIIECTB, MOJEKYISPHBIX |
CTPYKTYPHBIX (pa3BEPHYTBHIX, COKpAIEHHBIX M CKEJIETHBIX)
dopMyn OpraHMYECKMX BEIIECTB; COCTAaBJIATH ypaBHEHHSA
XUMHUYECKUX  peakuuil W pacKpblBaTb MX  CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~ PEAaKIUi  IOCPEICTBOM
COCTaBIICHUS AJIEKTPOHHOrO OajaHca 3TUX peakUuil; peakiui
MOHHOTO OOMEHa IyTEeM COCTaBJIEHUS WX TOJHBIX U
COKpallleHHBbIX MOHHBIX YPaBHEHMI; peakuuid TUIpoJIn3a,
peakuui KOMILIEKCOOOpa30BaHUs (Ha puMepe
T'HJIPOKCOKOMITJIEKCOB LMHKA M QJIIOMHUHHS); MOJITBEPKIATh
XapaKTepHbIe XUMHUYECKHE CBOICTBa BEILECTB
COOTBETCTBYIOILIMMHU 3KCIEPUMEHTAMHU U 3alHUCSIMH ypaBHEHUI
XUMUYECKUX PEAKIUH;

- YyMeThb KIacCHU(pUIMPOBATh HEOPraHMYECKHE U OpPraHUYecKHe
BEIIECTBA M XMMHUYECKUE PEAKIMH, CAMOCTOSITEIbHO BHIOMpATh
OCHOBaHUS M KpUTEpUU [UIsl KIACCU(PUKALUU H3y4aeMbIX
XMMUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAB U BaKHEHIINe
CBOMCTBA BEILIECTB, NIPUHAJJICKAINX K ONPENEICHHBIM KlaccaM
U TpylnmaM COEJUHEHWH (IpoCThle BELIECTBA, OKCHBI,
TUAPOKCUABI, COJIU; YTIJIEBOAOPOJIbI, MPOCTbIe 3(UPHI, CIHUPTHI,
(beHobl, anbaeTru/Ibl, KETOHbI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIE
3UpBI, KUPHI, YIJIEBOAbI, AMHUHBI, AMUHOKHUCIOTHI, OENKH);
IPUMEHATh 3HAHHA O COCTaB€ M CBOWCTBAaxX BELIECTB JUISA
DKCIEPUMEHTAJIbHOW  IPOBEPKH  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEM  IMPOTEKaHHWA XHMHUYECKHX peakuuid U
MIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYIIECTBIICHUS;

- yMeTh MOATBEPXkJaTh Ha KOHKPETHBIX IpHUMepax XapaKTep
3aBHCHUMOCTH  PEAaKIMOHHOM  CHOCOOHOCTHM  OpraHMYECKHUX
COCIMHEHUH OT KPaTHOCTH M Tuma KoBaseHTHOW cBsi3u (" " u
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""), B3aMMHOT'O BJIMSIHUSI ATOMOB U I'PYIII aTOMOB B MOJIEKYJIaX; a
TaK)K€ OT OCOOEHHOCTEH pealu3aly Pa3IMYHBIX MEXaHU3MOB
IIPOTEKaHUs PEaKLIUM;

- YMEThb XapaKTepU30BaTb 3JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30YXJICHHOM COCTOSIHUM) M MOHOB XMMHYECKHUX
sanemMeHtoB 1 - 4 mepuonoB Ilepumomnueckoit cuctemsr .M.
MeHngeneeBa W UX BaJ€HTHbIE BO3MOXHOCTH, HCIIONb3YS
noustus "s", "p", "d-anexTpoHHBIC" OpOUTATH, YHEPTETUUCCKUE
YpPOBHH; OOBACHITH 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB
XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX WMHU COCIWHEHUU TI0

IIEPUOJIaM U IpyIIaM;

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE
CpeICTBa IMOUCKA,
aHanusa u
MHTEpIpEeTalNU
nH(popMaluu U
nH(pOpMaLIMOHHbIE
TEXHOJIOTHH ISt
BBINOJIHEHUS 3a/1a4
npodeccnoHanbHOM
JESTEIBHOCTH

B 06.1acTH HEHHOCTH HAYYHOT'O MO3HAHUS:

- copMHpPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKH U OOIECTBEHHOM
MPAKTHKH, OCHOBaHHOTO Ha aanore KYJBTYD,
CIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYIBTYPHOM MUPE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM M UYUTATEIbCKON KYJIbTYpPBI
Kak CpE€acTBa B3aI/IMOI[eI>'ICTBI/I$[ MCXKAY JIOJAbMH W ITO3HAHHA
MUDA;

- OCO3HaHUE LIEHHOCTU HAYYHOU JAESITENIbHOCTHU, TOTOBHOCTH
OCYULIECTBIISTh MIPOEKTHYIO u HCCJIE0BATENIbCKYIO
JIeATEeTbHOCTh UHANBUIYAIBHO U B TPYIIIE;

OBananenue YHUBEPCAJIbHBIMHU y4eOHBbIMU
IMO3HAaBaTCJIbHBIMU )]BﬁCTBI/lHMI/[i

B) padora ¢ unopmaumeii:

- BJIaICTh HABBIKAMH IIOJTYUCHUS I/IH(i)OpMaHI/II/I N3 UICTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSATEIbHO OCYIIECTBISATh IOUCK,

- YyMeTh IUIAHUPOBATh U BBIMOJIHATH XUMUYECKUN SKCIIEPUMEHT
(mpeBpailleHusi OpraHUYECKUX BEIIECTB TMPU HArpeBaHUH,
MOJIyYeHUE ATHJIEHA U U3YYEHHE €ro CBOMCTB, Ka4eCTBEHHBIE
peakiuu Ha aibJETHAbI, Kpaxmajl, YKCYCHYIO KHUCJIOTY;
JneHatypanusi O€TKOB TIPU HArpeBaHHWM, IIBETHBIE pPEAKIIMH
O€NIKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMpEeNesaTh
Cpely BOJHBIX PACTBOPOB, KaUECTBEHHBIE PEAKIIUU Ha CyibdaTt-,
KapOOHAaT- W XJOPU-aHUOHBI, HA KATHOH aMMOHHUS; pEIIaTh
JKCIIEpUMEHTANIbHbIE  3aJauM 1o TeMaMm "Mertamisl" u
"Hemeramnbl") B COOTBETCTBUM C MpaBWIAMH  TEXHUKHU
0e30MmacHOCTH TP OOpAIlleHHUHU C BEIECTBAMH U JTa00paTOPHBIM
o0opy/sOBaHWEM; TPENCTaBIATh PE3YyNbTaThl XUMHUYECKOTO
JKCTIEpUMEHTa B ()OpME 3alMCH YPaBHEHUN COOTBETCTBYIOIIHUX
peaknuii W (GOpMYIHpPOBAaTH BBIBOJABI Ha OCHOBE JTHX
pe3yJbTaToB;

- yMeTh  aHAJIM3UPOBATh  XUMHUYECKYI0  HWH(MOpMAIHIO,
MOJIy4YaeMyl0 W3 Pa3HbIX MCTOYHUKOB (CPEICTB MacCOBOM
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aHau3, CHCTEMATHU3aLUI0 M HMHTEPIpETAluio HH(OpMaIu
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

- co37aBaTh TEKCTHl B pa3IM4YHBIX dopMmarax C Y4eToM
Ha3HaueHUs MH(GOpMAIMM W IIEJeBOW ayAUTOPUH, BHIOMpas
ONTUMAJIBHYIO (POPMY IIPE/ICTABICHUS U BU3YyaIH3al1H;

- OLICHUBATh JJOCTOBEPHOCTbH, JIETUTUMHOCTh MH(pOpMaIUH, €€
COOTBETCTBUE IIPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;

- HCII0JIb30BaTh cpencTaa MH(GOPMaLIMOHHBIX u
KOMMYHUKAI[MOHHBIX TEXHOJIOTMM B PEIICHUU KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX U

OpraHn3allOHHBIX 3aga4 C

coOII0ICHUEM TpeOoBaHUI SPrOHOMUKH, TEXHUKU
0€30IIaCHOCTH, THTHEHBI, PecypcocOepexeHns, MPaBOBBIX M
THYECKUX HOPM, HOPM HH(POPMAIIOHHOHM 0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMU PAcIIO3HABAHUS U 3aIUTHI HHPOpMAIIHH,

nH(pOpMaIMOHHOM 0€30MMaCHOCTH JIMYHOCTH

uH(popmanuu, cetb UHTEpHET U Apyrue);

- BIIAJICTh OCHOBHBIMU METOJIaMU HAYYHOTO MMO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUH (HAONIOACHHUE, U3MEPEHUE, IKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMeThb HIpPOBOAMUTH pacueThl MO XUMHUYECKUM (opMmyrnaMm Hu
YPaBHEHUSM  XUMHUYECKHUX HCIOJIb30BAHUEM
(bU3UIECKUX

KOJIMYECTBEHHOU

peakuuii ¢

BCJIMYHMH, XApaKTCPU3YIOIIUX BCIICCTBaA C

CTOPOHBI: Macchl, oObeMa (HOpMaJIbHbBIE

}’CJIOBI/UI) ra3os, KOJIHMYCCTBA BCIICCTBA, HCIIOJIB30BaTh

CUCTCMHBIC XWMHWYCCKHUC 3HAHWA JIA TPHHATHA peHIeHI/If/'I B
KOHKPCTHBIX JXU3HCHHBIX CUTYyallUAX, CBA3aHHLIX C BCHICCTBAMU
" X IPUMCHCHHUEM,

- YMCTb CaMOCTOATCIBHO

IJIaHUPOBATb n IIpOBOAUTH

XUMHAYECKUHN OKCIICPUMCHT (HonyquHe U U3YUYCHHC CBOMCTB

HCOPraHMYCCKUX HU OPraHHu4YCCKUX BCHICCTB, KAUYCCTBCHHLIC
p€aKnuu yriieBoaopoaoB Pa3INIHbIX KJIaCCOB u
KHCJIIOPOACOACPKAIIINUX OpraHU4YC€CKUux BCIIICCTB, peaieHuce

OKCIICPUMCHTAJIBHBIX 3a/1a4 IO paClio3HaBaHHWIO HEOPTAaHUYCCKUX
Y OpPraHMYECKUX BELIECTB) C COOIOCHUEM MPAaBUIl OE30M1aCHOTO
oOpallleHusi C BeLIeCTBaMHU U J1abOpaTOPHBIM O0OpY/IOBAaHUEM,
dbopMmyupoBaTh  IENH
pa3nu4yHOl (opMe pe3ysbTaThl IKCIEPUMEHTA, aHATTU3UPOBATh U

WCCTIEOBaHUs, TIPEIOCTaBIsATh B
OIIEHUBATH UX JOCTOBEPHOCT;

- YMETh OCYILIECTBIIATH LIE€JIEHANPABICHHBIA MOUCK XUMUUYECKOU
uH(pOpMallMM B Pa3NUYHBIX HMCTOYHMKAX (HaydyHas U y4eOHO-
Hay4Hasl JIMTEpaTypa, CPEJCTBa MacCOBOW HWH(MOpMAIUHU, CETh
WuTepHeT u Apyrue), KpUTUYECKH aHAJIM3UPOBATh XUMUYECKYIO
uH(popMalLHIo, HCIIOJIb30BaTh B
COOTBETCTBHUU C TIOCTABJIICHHON y4eOHOU 3a1a4eii;

nepepadaTeiBaTh €€ |
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- BJIAJIEThb CHUCTEMOM 3HAHMM O METOJAaxX HAy4YHOIO MO3HAHMS
SIBJIEHUW TPUPOABI, UCIOJIb3yEMBIX B €CTECTBEHHBIX HAyKaxX M
YMEHHUSIMH TPUMEHSTh 3TH 3HAHUS IPU SKCIEPUMEHTAIBHOM
HCCIENOBAHUNA BEIIECTB H i1 OOBICHEHUS XHUMHYECKUX
A0S 8111704 NpUpoOAC  MPaKTHYECKOU
JIeITEILHOCTH YSJIOBEKA M B IOBCEIHEBHOM JKU3HU;

SIBIICHHH, MECTO B

OK 04. DddexTuBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpa3BUTUIO, CaMOCTOSTEIBHOCTH U
CaMOOITPEAEIIEHHUIO;

-OBJIQJICHUE HaBBbIKAMH y4e0HO-UCCIIeI0BATEIBCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

OBiagenue
AeCTBUAMMU:
0) coBMeCTHasi 1eITeIbHOCTD!

- MOHMMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW H
WHAUBUAYaAIbHON paboThI;

oeian

YHUBEpPCAJTBbHBIMHA KOMMYHUKATHBHBIMHA

- IMPpUHHUMATb COBMECTHOM ACATCIIBHOCTH,

OpraHM30BBIBATH W KOOPAMHUPOBATH JEHUCTBHUS IO €€
JOCTH)KEHHMIO: COCTaBJIATh IUIAH JIEWCTBMM, paclpenessaTh
pOJIM ¢ YYETOM MHEHUH YYaCTHHUKOB OOCYXAAaThb Pe3yjbTaThbl
COBMECTHOM paboThI;

- KOOpJMHMPOBATH U BBINOJHATH PAabOTy B YCIOBHUSX
peanbHOro, BUPTYAJIBHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYUICCTBIATH IO3UTHBHOE CTPATETHYECKOE ITOBEIACHUE B
pa3IMYHBIX  CHTyalUsX, HPOSABISTH  TBOPYECTBO U
BOOOpakeHue, ObITh MHULIUATUBHBIM

Osiasenue YHHMBEPCAJIbHBIMH peryJisiTUBHbIMH
NeHCTBUAMM:

I') NPUHATHE ce0sl M APYTUX JIKO/Ieii:

- YMETh IIJIAaHUPOBATH W BBIMOJIHATH XUMUYECKUH IKCIIEPUMEHT
(mpeBparteHus
MOJydeHHUE JTHUJICHA W M3YyYCHHE €ro CBOWCTB, KaueCTBEHHBIC
Kpaxmaj, YKCYCHYIO
JeHaTypanus O€JIKOB NpPHU HarpeBaHWH, IIBETHBIC PEaKIUH

OpraHn4CeCKuXx BCIICCTB IIpU HAIpCBaAHUH,

peaKkuuy Ha  albJETUIbI, KHCIIOTY;
O€JIKOB; TPOBOJUTH PEAKIMH HOHHOTO OOMEHa, OIPEeIeNsITh
Cpelly BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIMK Ha Cynabdart-,
KapOoOHAT- M XJIOPHI-aHHUOHBI, Ha KAaTHOH aMMOHHUS; pellaTh
AKCIIEPUMEHTAJIbHBIE  3a7auu
"Hemeramnsl') B COOTBETCTBHU C

no TemMaM "Metamisl" u

NpaBWJIaMd  TEXHUKH
0€30MMacHOCTH IpHU OOpAaIlleHNHU C BEIIECTBAMHU U J1a00paTOPHBIM
000pyI0BaHKEM;

SKCIIEpUMEHTa B (pOopMe 3amucHu ypaBHEHUH COOTBETCTBYIOIHX

MNpEaACTaBIATE  PC3YJIbTAThbL XUMHNYECKOI'O

peakuuii W  (QOpMyNIHMpPOBaTH BBIBOJBI HAa OCHOBE JTHX

pE3yJIbTaToB;
-yMETb  CaMOCTOSITEJIbHO  IJIAHUPOBaTb W HPOBOJUTH
XMUMUYECKUH HKCIEPUMEHT (TOJyueHHEe W H3y4yEHHUE CBOMCTB

HCOPTaHUYCCKUX U OpPTraHUYCCKUX BCHICCTB, KAYCCTBCHHBLIC
pCaknuun Yrji€eBoaopoaoB Pa3INYHBIX KJIaCCOB "
KHCJIIOPOACOACpKAIINX OpPraHu4€CKux BCIIICCTB, peaicHuc

SKCIICPUMCHTAJIBHBIX 3a/1a4 IO PACIIO3HABAHUIO HCOPraHUYCCKUX
Y OpPraHMYECKUX BEIIECTB) ¢ COOIIOCHUEM MpaBUil OE30I1acCHOTO
oOpaleHus C BellecTBaMH U Ja0OpaTOpPHBIM O00OPYIOBaHUEM,
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- IPUHUMAaTbh MOTHMBBI M AapryMEHTBl JPYIUX IJIIOJEH IIPH
aHaJIU3€e PE3yNbTATOB JEATEIBHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOACH Ha OIIUOKH;
- pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C TO3UIMH JPYroro
YEJI0BEKa;

dopMynupoBaTh  LEAM  UCCIEIOBaHMA,

pa3auaHO# (hopMe pe3yNbTaThl IKCIIEPUMEHTA, aHAIIM3UPOBATh U

npeaoCTaBIATb B

OLICHUBATb UX NOCTOBCPHOCTD,

OK 07.
ConelicTBOBaThH
COXPAHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepeKeHHUIo,
MPUMEHSTH 3HaHUS 00
W3MCHCHUU KIIMMaTa,
TIPUHIIMUITBI
OCPEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ pexTUBHO
JIEWCTBOBAThH B
YpE3BBIYANHBIX
CUTYaITUSIX

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA

- ¢(hOpMUPOBAHHOCTb 3KOJIOIMUYECKON KYJIbTYphl, IOHUMaHHUE
BIUSHUS  COLMAJIbHO-3KOHOMHYECKMX  IIPOLIECCOB  Ha
COCTOSIHUE NPUPOJHOW M COUMAIBHOW CpelIbl, OCO3HAHUE
r7100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- IUJAHUPOBAHUE U OCYLIECTBJICHUE EUCTBUM B OKPYKAIOIIECH
cpele Ha OCHOBE 3HAaHMs LEIed YCTOMYMBOIO pa3BUTHUSA
4eJI0BEYECTBA;

AKTUBHOE  HENpUIATHE  JEHCTBUH, MNPUHOCALIMX  BpEN
OKpYXarollen cpene;

- YMEHHUE NMPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTUYECKHE
MOCNEACTBUS MPEANPUHUMAEMBIX AEUCTBUM, MPEIOTBpallaTh
ux;

- paculMpeHue OmbiTa JESATENbHOCTH  3KOJOTHYECKOU
HAIpPaBJIEHHOCTH;

- OBJIQJICHUE HABBIKAaMH Y4e€OHO-HCCIe10BaTENbCKOMH,

HpOCKTHOﬁ U COLMAJIbHOM ACATCIIBHOCTH,

- copMUPOBAThH MPEACTABICHUSA: O XUMUYECKOM COCTaBJISIONICH
€CTECTBEHHOHAYYHOM KapTHUHBI MUpPA, POJM XWMHUH B MO3HAHUU
SIBIICHUW TIPUPOABI, B (DOPMHUPOBAHUU MBIIUICHUS M KYJIBTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHOH TPaMOTHOCTH, HEOOXOIUMOI

JUIS ~ peHICHUs TMPaKTHYECKUX 3adad W OKOJIOTHYECKH
000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 3[I0POBBIO U MPUPOAHOMN
cpene;

- yMeTh COOMIOaTh MpaBUia SKOJOTHUECKH IEIeco00pa3HOro
MOBEICHUA B OBITY U TPYAOBOH JEATEIBHOCTH B IIENAX
COXpaHEHHSI CBOErO 3JI0POBbS U OKpPYXKAWOIIEH MPUPOJHON

Cpeabl; Y4YUTHIBATH  OIMACHOCTH BOSI[@IZCTBHH Ha  JKHBBIC

OpTraHHU3MBbI IIOHUMas CMBICJI

ITOKa3aTelIsl MPeaeIbHON TONyCTUMONW KOHIIEHTPALINH;

OMpCACIICHHBIX BCIICCTB,

- YMGTI) HpOFHOSI/IpOBaTI), aHaJ'II/I3I/Ip0BaTB U OIICHHUBAaTh C
MO3UIIAHI DKOJOTNUECKOH 0€30MaCHOCTH ITOCIEACTBHS OBITOBOH U
MIPOU3BOJCTBEHHON JEATEIBHOCTH YEJIOBEKa, CBSI3aHHOW C
nepepaboTKOM BEUIECTB; UCMOIB30BATh MOTYYCHHbBIE 3HAHUS JIJIS
PUHSITUS
CBSI3aHHBIX C XUMUEH;

- YMCTb OCO3HaBaTb OIAaCHOCTb BOS}IGﬁCTBI/Iﬂ Ha JXHUBBIC

IPaMOTHBIX ~pEIIeHUH MpodieM B  CUTyalMsX,

OpTraHHU3MBbI OMMpECACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
MOKa3aTessl IpeAebHOM  JTONyCTMMOW  KOHUEHTpaluu, U
MOSICHATH ~ Ha  NpUMEpax  CrIocoObl  YMEHBIIEHHUS U

npeaoTBpaliCcHud WX BpPCAHOI'O BO3ACUCTBUS Ha OpraHusm
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YCJIO0BCKaA.

IK 1.1. KoHTposb caHuTapHOTO ¥ 300rMT'MEHUYECKOr0 COCTOSHUS 00BEKTOB )KUBOTHOBOJICTBA 1 KOPMOB.
IK 1.2. [IpoBeneHmne BeTepuHAPHO-CAHUTAPHBIX MEPOTIPUATUH JIsl IPEIYIPEKICHUS BOSHUKHOBEHUS 00JI€3HEH JKUBOTHBIX.
IK 1.3. [IpoBeneHne BeTepuHAPHO-CAHUTAPHBIX MEPOTIPUATUH B YCIOBUAX CHEIHMATU3UPOBAHHBIX )KUBOTHOBOAUECKUX XO3ANUCTB.
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2. CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA30OBATEJIBHOI

JANCHUITIJINHBI
C0O0.02.01 XUMMUsA

2.1 O0beM IMCUUIIMHBI M BUbI Y4eOHOii padoThl

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbI JHCHUILINHBI 150
B T.4.

TEOPETUUECKHE 3aHATHUS 56
MPAKTUYECKHUE 3aHSITUS 42
1abopaTOpPHBIE 3aHATHS 34
OcHoOBHOE co/Iep:KaHue 96
IIpodeccuoHaIbLHO OPEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 36
MPUKJIAJTHOI0 MOIYJIfAA)

IIpomexxyTounas aTrecTanus (IK3amMeH) 18
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2.2. TemaTu4ecKkuii MJIaH U cojiepKaHue Y4eOHOi

C0O0.02.01 XUMUA

JTUCHHUIIJINHDBI
Conep:kanme y4e0HOro MaTepua/ia (0CHOBHOE ¥ NPO(hecCHOHAIBLHO- B Tom uncie
HaumenoBanue . Oo0bem dopme dopmMupyemblie
OPHEHTHPOBAHHOE), JTA00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM .
pa3aesioB U TeM N— 4acoB NPAKTHYECKON | KOMIIETCeHIMHU
NMOArOTOBKH
1 2 3 4 4
OcHoBHOE coep:kaHue 102
Paznen 1. OcHOBBI CTPOEHMS BellleCTBA 8
Tema 1.1. OcHOBHOE cojIep:KaHue 6 OK 01
CrpoeHue aToMOB Teopernueckoe o0yueHue 4
XUMHAYCCKHUX CoBpeMeHHAsI MOJICTTb CTPOCHHS aToMa. DIIEKTPOHHASI KOH(UTypaIlis aToma.
SJICMCHTOB U Knaccugukaiius XdMHYECKUX DJIEMEHTOB (S-, P-, 0-a1eMenTh). BajeHTHBIE 31IEKTPOHBI.
npuponaa BaneHTHOCTB. DNeKTpOHHAs IPUPOAA XUMUUECKON CBSI3U. DIEKTPOOTPULIATENBHOCTD.
XUMHUYECKOU CBA3H  |KoBajieHTHas CBS3b, €€ PA3HOBUIHOCTH M MEXaHU3MbI 00pa3oBaHus (0OMEHHBIN 1 4
JIOHOPHO-aKIeNnTopHbI). MloHHas cBs3b. MeTannueckas cBsi3b. BomopoaHas cBs3b.
MeXMOJIEKYIISIPHBIE B3aUMOJEHCTBUS.
N3oTomnbl, OCHOBHOE M BO30YXJIECHHOE COCTOSTHUE aTOMa, THOPHUIU3AIUs AaTOMHBIX
opOuTaeil.
IIpakTH4eckue 3aHATHSA 2
Pemienne npakTruecKuX 3a1aHUI HA COCTABIIEHUE JIEKTPOHHO-TpaPUIecKux GopMyIt
3JIEMEHTOB 1—4 mepuoaos.
Peuienue 3a1anuii Ha UCIIOJIB30BAaHUE XUMUYECKOW CUMBOJIMKN Y Ha3BaHWM COEIMHEHUN
10 HOMEHKJIAType MEXKAYHAPOIHOIO CO3a TEOPETUUECKOM U NMPUKIAJHON XUMHUU U 2
TPUBUAIBHBIX HA3BAHUIA 11 COCTABIICHUSI XUMHUYECKUX (POPMYI IBYXaTOMHBIX
coeuHeHUH (OKCUIOB, CYyTb(UI0B, THAPUAOB U T.I.) U IPYTHX HEOPTAHHUUECKUX
COEMHEHUH OT/EJIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOe coJiep:kaHue 2 OK 01
Ileproanyeckuii IpakTHyecKne 3aHsATHSI 2 OK 02
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3aK0H W Ta0JImMIa
J.. MenneneeBa

[Tepuoauueckas cucrema xuMuueckux aemeHToB .M. MenaeneeBa. @usnyeckui
cmblca [lepuonnueckoro 3akona /[.1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMHU MIPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUU C MOJIO)KEHUEM XUMHUECKOT0 3JIeMeHTa B [leproanueckoil cucreme.
MupoBo33peHueckoe U HayuHoe 3HaueHnue [lepuoaunueckoro 3akona [[.M1. Menneneena.
IIpornoss! J[.11. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

Pelenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3aLUIO
XUMHUYECKHX JJIEMEHTOB «MeTautnueckue / HeMEeTaIUTHYeCKHE CBOICTBA,
AJIIEKTPOOTPHUIIATEIIBHOCTD U CPOJICTBO K JICKTPOHY XMMHUYECKUX IJIEMEHTOB B
COOTBETCTBUE C MX 3JICKTPOHHBIM CTPOCHHEM M MOJI0KEHUEM B MIEPUOTUIECKOM CUCTEME
xuMuueckux asiemeHToB .. MenieneeBay.

Pa3znen 2. Xumuveckue peakiun 12
Tema 2.1. Tumsr OcHOBHOe coep:KkaHue 6 OK 01
XUMHYECKHUX Teopernueckoe o0yueHue 2
peaKuuit Knaccugukarus v THIIBI XHAMHUYECKUX PEAKIUN C yYaCTHEM HEOPraHMYECKUX BEIIECTB.
KonuuecTBeHHbIe OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U
pacyeTsl 110 ypaBHEHUSIM XUMUYECKUX peakuuii. Mosb Kak €IMHULIAa KOJIHMYECTBa
BeniecTBa. MossipHast Macca. 3aKOHbBI COXpaHEHUS! MacChl U SHEPruu. 3akoH ABOrajpo. 2

MOJ'IHpHLIfI 00beM ra30B. OTHOCHTENIbHAS INIOTHOCTh Ta30B.
Peaknuun KOMHHCKCOO6paSOBaHI/I}I C Y4aCTUECM HCOPIraHNYCCKUX BCIUICCTB (Ha Impumepe
TUAPOKCOKOMIIJICKCOB IIMHKA U aJ'II-OMI/IHI/IH).

HpaKaneCKue 3aHATHUSA

CocraBieHre ypaBHEHUH peakiinii COeTMHEHUSs, pa3NI0KEeHUs, 3aMeIIeHNs, 0OMEHa.
VYpaBHeHUs peakIuii TOpeHUsI, HOHHOTO 0OMEeHa, OKUCJICHHUS-BOCCTAHOBJICHHUS.

PacueT KonM4ecTBEHHBIX XapaKTEPUCTHK UCXOTHBIX BEIIECTB U MPOAYKTOB PEAKIINH.
PacueT KoMM4eCTBEHHBIX XapaKTEPUCTHK MPOTYKTA PEAKIIUN COSTUHEHHS, €CITH OJTHO U3
BEIIECTB JJaHO B M30BITKE W/WUITU COJIEPKUT MpuMecH. Pacuer MaccoBoit mim 00beMHOM
JIOJIA BBIXOJIa MMPOIYKTA PEAKIIMH COSUHEHHUS OT TEOPETUIECKH BO3MOXKHOTO. Pacuer
00BEMHBIX OTHOIIIEHUH Ta30B. PacueT Macchl (00beM, KOJTMYECTBO BEIIECTBA) MPOIYKTa
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pEaKIUK, €CIIM OJTHO M3 BEIIECTB JaHO B BHJIE pacTBOpA C ONPE/ICICHHON MacCOBOM
JI0JIeH paCTBOPEHHOTO BEIIECTBA.

YPaBHeHI/IH OKHCJIEHHSI-BoccTaHoBJIeHU. CTeneHp okucieHust. OKUCINTEb 1
BOCCTaHOBUTEIb. OKHUCINTEILHO-BOCCTAHOBUTEILHBIC pC€aKluu B IIPUPOIC,
IMPONU3BOACTBCHHBIX IIPOHECCAX U KUSHCACATCIbHOCTH OPraHUu3MOB. OKUCIIUTEIIBHO-
BOCCTAaHOBHUTEIIbHBIN IIOoTCHI KAl CPCAbI. CocraBneHue u YpaBHUBaHHUEC OKHUCIIUTCIBHO-
BOCCTAaHOBUTCIIbHBIX peaKI_II/Iﬁ MCTOJOM 3JICKTPOHHOT'O Oananca. TunuuHbie
HCOPTaHUYCCKUC OKHUCIUTCIIN U BOCCTAHOBUTCIIN. 3JICKTpOJII/I3 PacTBOPOB U pacCIilyiaBOB

COJIEH.
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
Onekrponuruieckas | TeopeTndeckoe o0ydeHue 2
aucconuanys u Teopust 3IIeKTPOIUTUYECKON aucconuanuu. Peaknun moHHOrOo oOMeHa. CocraBiieHUE
MOHHBII 0OMCH peakuuii MOHHOro OOMEHa IyTEM COCTaBJIEHUS MX IOJHBIX M COKPALLEHHBIX HOHHBIX
yYpaBHEHUH. 2
I'maponu3 coneil. 3HaueHue ruApPoOIN3a B OMOIOrMYECKMX OOMEHHBIX Ipoleccax.
[TpuMeHeHue THAPOIN3a B IPOMBIIUIEHHOCTH.
JlabopaTropHble 3aHATHUS
JlaGopatopHas paboTa «Peakiuu ruiponnsa.
HccnenoBanue cpeabl pacTBOpOB CoJiel, OOpa3oBaHHBIX CHIBHBIMH U  CIaObIMU
IPOTOJITAMH, U X PEaKIMH ¢ pacTBOpaMu ILeJI04Yu U KapOoHaTa HaTpus. CocTaBieHue
PEAKIHI THAPOIN3A COIEH.
Paznea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELECTB 26
Tema 3.1. OcHoBHOe coJep:kaHue 8 OK 01
Knaceudpukanmus, Teopernueckoe obyuenue 4 OK 02
HOMCHKIIaTypa 1 IIpeamer HEOpraHMYECKOM XUMHUU. B3aMOCBS3b HEOPraHUYECKHUX BEILIECTB.
CTpOCHHUE Knaccudukanust Heopranndeckux BemiecTs. [IpocTeie u croxkabie BemecTBa. OCHOBHbBIS
HCOPraHH9CCKHX KJIACChI CJIOKHBIX BEIIECTB (OKCH/IbI, THIPOKCHIbI, KUCIOTHI, conn). HoMeHknaTypa u 4
BCILECTB Ha3BaHHME HEOPTaHMYECKUX BEILECTB UCXOS U3 UX XUMUYECKON (POpMYIIbl MU

COCTaBJICHHE XMMHYCCKOM (bOpMy.]'II)I HCXO0as U3 Ha3BaHUA BE€HIICCTBA 110 MG)K)IYHapO)IHOfI
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WJIM TPUBHAIIBHOM HOMEHKJIATYypE.

MexmonexyinspHble B3aumoeicTsus. Kpucramnoruaparel. ArperaTHble COCTOSHUS
BemecTBa. Kpucrammmueckue n amopHbie BemecTBa. THITBI KPUCTAIUIMYECKUX PEIIETOK
(aToMHas1, MOJIEKYJIIpHAsI, MOHHAs!, METaJUTMYEeCKast). 3aBUCUMOCTb (PU3MUECKHX CBOWCTB
BEIIIECTBA OT TUIIA KPUCTAJUIMYECKOH perieTky. [IpuunHel MHOrooOpas3us BELIEeCTB.
CoBpeMeHHbIE IPEJCTABICHHUS O CTPOSHUH TBEPAbIX, JKUAKUX U Ta3000pa3HbIX BELIECTB.
Knpxne xpucramisl.

HpaKaneCRne 3aHATHSA

Pemenne 3amau Ha pacdyeT MaccoBOM gomMm  (MAacchl) XHMMHYECKOTO 3JIEMEHTa
(coenuHeHus) B MOJIEKyJIe (CMeCH).

Pemenne IMPAKTUYCCKUX 3a[[aHI/H>'I 110 KJIaCCI/I(bI/IKaIII/II/I, HOMCHKJIATYypE U XUMHWYCCKUM
dbopmysaM HEOPraHWYECKMX BEIECTB Pa3JIMYHBIX KJIACCOB (Ha3bIBaTh M COCTABIISITH
(GOpMyITBI XUMHYECKUX BEIIECTB, ONPEACIATh MPHUHAIICHKHOCTD K KJIACCY).

Hcrounuku xumuueckod wuHpopMmanuu (HaydyHas W Y4eOHO-Hay4Has JIUTeparypa,
cpexncTBa MaccoBoil mHpopMmanmu, cetb MurepHer u apyrue). Ilouck mupopmamum no
Ha3BaHUAM, UICHTU(UKATOPAM, CTPYKTYPHBIM (hOPMYJIaM.

Tema 3.2. dusuko-
XUMHUYCCKHUC
CBOMCTBaA
HGOpFaHI/I‘ICCKI/IX
BCIICCTB

OcHOBHOe coep:kaHue 12
Teopernueckoe o0y4enue 6
Mertannel. OOmue @Qu3Mueckue W XUMHUYECKHEe CBoiicTBa MeTauioB. CrnocoObl
NOJlyd4eHUsl. 3HAUYEHUE METAIZIOB M HEMETAJUIOB B INPUPOJE U JKU3HEHEATEIBHOCTH 5
yelloBeka MU opraHu3moB. Koppo3us MeTamioB: BHIbl KOPPO3UH, CIIOCOOBI 3aIIUThHI
METAJIOB OT KOPPO3HH.

Hemeramnpl. OOmue ¢u3uyeckne M XUMUYECKHE CBOMCTBA HEMETAJUIOB. THMHYHBIC
cBoiictBa MetauioB [Y— YII rpynn. Knaccudukanus m HOMEHKIATypa COeIMHEHHMH 2
HeMmeTasioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPO/IE.

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCHIOB,

TUIPOKCUIOB, KUCIIOT, COJeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX 2

BCIIECTB, BOOOPOJHBIX CO@)II/IHGHI/II\/'I, BBICHIUX OKCHUAOB U THAPOKCHUIOB.

[MpakTnyeckue 3aHATHS

OK 01
OK 02
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CocraBiieHUE€ YpaBHEHUH XWMUYECKHX PEAKIUNH C y4aCTUEM IPOCTBIX U CIIOXKHBIX
HEOPTaHMYECKUX BEIIECTB: OKCHJIOB METAJUIOB, HEMETAIJIOB  aM(OTEPHBIX IIEMEHTOB;
HEOPraHMYECKUX KHCIIOT, OCHOBAaHUW M aM(OTEPHBIX THUIPOKCHUIOB, HEOPTaHUIECCKUX
COJIEH, XapaKTEepU3yIOIIMX UX CBOMCTBA.

Pemennie mpakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUIl Ha CBOWCTBA H
MOJIy4eHUE HEOPraHNYECKUX BEIIECTB.

JlabopaTopHble 3aHATHS

JlaGopaTtopHnast pabora «CBoiCTBa METAILIOB U HEMETAJIOBY.

HccnenoBanue GpU3NICCKUX U XMMHYECKHX CBOWCTB METAIOB M HEMETAIUIOB. PemeHue
SKCIIEPUMEHTAIBHBIX 3a7a4 II0 CBOMCTBAM XMMHYECKHUM CBOWCTBAM METAJIOB |
HEMETAJUIOB, 110 PACTIO3HABAHUIO U MOJYYEHUIO COCIMHEHUN METAJIOB U HEMETAJIJIOB.

Tema 3.3. OcHOBHOe co/iep:KaHue 4 OK 01
[TponsBoxacTBO Teopernueckoe o0yuenue 2 OK 02
HEOPraHNICCKUX OO0mue npeacTaBIeHUs] O MPOMBIIUICHHBIX CIIOCO0aX MOMYYeHHUS XUMUYECKUX BEIIECTB
BEICCTB. 3HAYCHHC U (Ha mpuUMepe MPOU3BOCTBA aMMHUaKa, CEPHOM KHUCIIOTHI).
NPUMCHCHHE B OBITY Uepnas u uBerHas Metaunyprus. IIpakthueckoe npuMEHEHUE JIEKTpOIU3a Ui 5
1 Ha IPOU3BOACTBE  |fjoyyeHUs WICJIOYHBIX, IIETOYHO3EMENIbHBIX METAIOB H  amtoMuHus. CTeKlo Hu
CUJIMKATHAsI IPOMBIIIJIEHHOCT.
[TpoGiiemMa 0TX0/10B 1 MOOOYHBIX MPOAYKTOB.
IIpakTH4eckne 3aHATHA
Pemienne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUKA O POJM HEOPraHWYECKOW XHMHH B
Pa3BUTUM MEIUILIMHBI, CO3JAaHUM HOBBIX MAaTE€pPHAJIOB (B CTPOUTENBCTBE M Jp. OTPACiX
MPOMBINIJICHHOCTH ), HOBBIX UCTOYHUKOB YHEPTUH (ATbTepHATHBHBIC UCTOYHUKU YHEPTHH )
B PELICHUH MPOOJIeM SKOJIOTMUECKON, SJHEPreTHUECKON U MUIIEBOM 0€30IacHOCTH.
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB 30
Tema 4.1. OcHoBHoOE cojepKaHue 6 OK 01
Knaccupukanmus, Teopernueckoe o0y4enne 4
CTPOCHHE U IIpeamer opranndeckoi XuMuK. B3anMOCBSI3b HEOPraHUYECKUX U OPraHUYECKUX 4
HOMEHKJIaTypa BEIIECTB.

22




OPraHUYeCKUX
BEILECTB

XHUMHYECKOE CTPOEHUE KaK IOPSAJOK COCAUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO MX
BaJIEHTHOCTH. OCHOBHBIE IOJIOKEHHUSI TEOPUM XMUMHUYECKOI'O CTPOEHHUS OPraHUYECKUX
coenuHenuit A.M. BytnepoBa. VYriiepoiHBIA CKENET OpPraHUYECKOM MOJIEKYIIbL.
MonekynspHble U CTPYKTYpHbIE (pa3BEpPHYTHIEC, COKpAIICHHbIE) XUMHUUYECKUE (OPMYIIBL.
3aBUCUMOCTh CBOWCTB BEILIECTB OT XHWMHMYECKOIO CTPOEHHs Moiiekyl. M3omepus u
u3oMepbl  (CTPYKTypHasl, reoMerpuueckas  (uuc-TpaHc-uzomepus).  KpaTtHocThb
XUMHUYECKOU CBSI3U.

[Tonsatne o ¢yHKUMOHATBHON rpymme. [IpuHIMOBl KiIacCHPUKAIMKA OPraHMYECKHX
coenMHeHUN. MexayHapoaHas  HOMEHKJIATypa M IPUHLUIBL  HOMEHKJIATYPBI
OPraHUYEeCKUX COCTUHECHUM.

IIpakTH4yeckue 3aHATHS

HOMGHKJIaTypa OpTraHN4YCCKUX COGI{I/IHGHI/II;'I OTACIBHBIX KJIAaCCOB (HaCI)IHIeHHI)IG,
HCHACBINICHHBLIC W apOMATUYCCKUC YIJICBOAOPO/bI, CIIUPTHI, q)eHO.HI)I, aJIbACTUBI,
KCTOHBI, Kap6OHOBLIC KHCJIIOTBI H I[p) CocraBlieHHE TOJHBIX U COKpalll€CHHbIX
CTPYKTYPHBIX (1)OpMy.]'I OpraHUYCeCKUX BCHICCTB OTACIIBHBIX KJIACCOB, HCIIONB3YSA HUX
Ha3BaHHUS 110 CHCTEMaTHYECKOH HOMCHKIJIATypeE. Pacuetnl HpOCTeI;’IHlCI‘;I (I)OpMy.]'IBI
OpFaHI/I“ICCKOI\/'I MOJICKYJIBI, UCXOOA U3 DJICMCHTHOI'O COCTAaBa (B %).

Tema 4.2. CBoiicTBa
OpPraHUYEeCKuX
COEIUHEHUN

OcHoBHOE CoAEpKaHuE

14

TeopeTuquKoe oﬁyqelme

10

OU3NKO-XMMHUYECKHE CBOMCTBA OpPraHMYECKUX COEAMHEHUH OTAENbHBIX KIIACCOB
(ocoOeHHOCTH KiIaccu(UKALMKA 1 HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTUYECKUH psil U
obmas dopmyna; uzoMmepus; (puU3NUEeCKUe CBOWCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI
MOJIyYeHUs):

— HOPCACIBbHBIC YTIICBOAOPOIBI. FopeHI/Ie MCTaHa KaK OJHWH K3 OCHOBHBLIX HCTOYHHUKOB
TCIIJIa B MTPOMBIIIJIICHHOCTU U 6B1Ty. CsoiicTBa NPpUPOAHBIX YIJIEBOAOPOAOB, HAXOKIACHUC
B IpUpOAC U NIPUMCHCHUC AJIKAHOB,

— HENpeJeNnbHblE M apoOMaTHYeCKHe YyriieBoaopoisl. [lomumepusanmst >THIIEHAa Kak
OCHOBHO€ HAIpPABJIICHHE €ro HCIOJIb30BAHMS. l'OpeHHe aneTuieHa Kak WCTOYHMK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJISL CBAPKHU U PE3KU METAJUIOB;

OK 01
OK 02

23




— KUCIJIOPOJICOAEpKAIIIE COSTUHEHUS (CIIUPTHI M MPOCTHIE 3(PUPHI, PEHOIBI, ATbICTUABI 1
KETOHBI, KapOOHOBBIE KHCJIOTBI M HX MpOou3BOAHBIE). [IpakTHdyeckoe mpUMEHEHHE
STUJICHIVIMKONSA, ThulepuHa, ¢eHona. [Ipumenenue ¢opmanpiaeruaa, ameranbIeruia,
YKCYCHOH KHCIIOTBI. MbllIa KaK COJM BBICIINX KapOOHOBBIX KHUCIOT. Moromue cBoiicTBa
MBLJIA;

— a3zoTcoacpKamure COCANHCHUA (aMI/IHBI Hn aMHMHOKUCJIOTHI, 6CJ'IKI/I).

Knaccudukanus U 0COOEHHOCTH OpPraHMYECKHX peakiui. PeaklMOHHBIE EHTPHI.
Panukansl. [lepBoHadanbHble MOHATHUS O TUIIAX U MEXaHU3MaX OPraHUYECKUX PEaKIIHA.

HpaKaneCRue 3aHATHSA

Pemenue nenouek npeBpameHnii Ha TEHETUYECKYIO CBSI3b MEXKIY KJIacCaMH
OPraHUYECKUX COCIMHEHUM C COCTABJIICHUEM HAa3BAHUN OPraHUYECKUX COCAUHEHUH 1O
TPUBHAIILHON WJIM MEKIyHAPOJHOM CUCTEMAaTUYECKOM HOMEHKIAaType. Pemenue
pacUeTHBIX 3a/1a4 [0 YPAaBHEHUSIM PEAKIUN C YHaCTHEM OPraHUYECKUX BEIIECCTB.

JlaGopaTopHble 3aHATHSA

JlabGopaTtopHnas pabota «[lomydueHue 3TriIeHa U U3yYEHUE €TI0 CBONCTBY.

[Tony4yeHue 3THIICHA U3 3TAHOJA B J1a0OPATOPUU U U3YYCHHUE ero PU3NICCKHUX U
XUMHYECKHUX CBOMCTB. COCTaBIeHNE PEAKIINI MPUCOSTUHEHHS U OKUCIICHHS Ha IPUMEpe
sTHIIeHA. Pelienne pacyeTHhIX 3a/1a4 ¢ MCMOJb30BaHNEM TUIOTHOCTH T'a30B MO BOJOPOAY U

BO3IyXY.

Tema 4.3.
Opranuueckue
BEILIECTBA B
KU3HEJEATEIIBHOCTH
YeJI0BEeKa.
IIpousBoacTeo u
IPUMEHEHNE
OpraHUYECKUX
BEIIECTB B

OcHoBHOE CoAEpKaHue

TeopeTuquKoe oﬁyqelme

buooprannueckue coenuHenus. IlpumeneHue u Ouosiornyeckas pojb YIJIEBOJOB.
OxucneHue yrieBo10B — UICTOYHUK SHEPTUH )KUBBIX OpraHu3MoB. O0IacTy NpuMEeHEHHs
aMHHOKHUCIOT. IlpeBpamienus OenkoB MuIM B opranuzMe. buonormueckue (QpyHKIUU
6enkoB. buonornuyeckue QyHKIuM XUpoB. Poilb OopraHmyeckoil XMMUU B pEUICHUU
npo0JieM NuIeBoi 0e30MacHOCTH.

HyxneunoBble kucnoTel: coctaB U crpoeHue. CrpoeHue HykineotuaoB. (Cocras

OK 01
OK 02
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IMPOMBIIIJICHHOCTH

HyksienHoBBIX kucioT (IHK, PHK). Ponp HykI€MHOBBIX KMCIIOT B JKU3HEIEATEIBHOCTH
OpPraHU3MOB.

[Tpon3BOICTBO OPraHUYECKUX BEIIECTB: NMPOU3BOACTBO METAHOINA, IepepaboTka HEeTH.
[TonuaTHieH  Kak  KPYMHOTOHH&KHBIA ~ MPOIYKT  XMMHUYECKOTO  IPOM3BOJCTBA.
[Tpumenenue >tuseHa. [Ipon3BoACTBO M MPUMEHEHHE KayuyyKa U PE3UHBIL.
CuHTeTHYeCKHEe M HMCKYCCTBEHHBIE BOJIOKHA, UX CTpPOEHHE, CBOHCTBa. lIpakTmueckoe
UCIOJIb30BaHUE BOJIOKOH. CHHTETHYECKUE TUICHKHU: M30JISILUs AJIs IPOBOIOB, MEMOpaHbI
JUI OIIPECHEHUs BOJIbI, 3aLIUTHBIE IJICHKH JUIsl aBTOMOOUIIEH, MIIaCThIPH, XUPYPrUUECKHUE
noBsi3KM. HOBBIE TEXHOJNOTMM  JalbHEHIIEr0 COBEPILIEHCTBOBAHUS  MOJIMMEPHBIX
MaTepHaoB.

Posb oprannveckoit XuMHuM B pEHICHUH MPOOIIEM SHEPTETHUECKOW OE30MTaCHOCTH, B
Pa3BUTHH MEAUIIMHBI, CO3JJaHUH HOBBIX MaT€PHAaJIOB, HOBBIX HCTOYHHUKOB SHEPTHH
(anmpTEepHATUBHbBIE UCTOYHUKH SHEPTUN).

IIpakTHyeckue 3aHATHS

Pemenue npakTHKO-OpUSHTHPOBAHHBIX 38/ IAHUN TI0 COCTABIICHUIO XMMHYECKHUX PEaAKIIHA,
OTpaXKAIOIINUX XUMUYECKYIO aKTUBHOCTh OPTraHHMYECKUX COSAMHEHMI B Pa3IMUHBIX Cpeax
(MpUPOIHBIX, OMOTOTUYECKUX, TEXHOTEHHBIX ).

Pa3nea S.

Kunernyeckne U TepMOAUHAMHMYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKUX
peaxuuit

12

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
MPOTEKaHUs
XUMHYECKHUX
peakuuii

OcHoBHOE CoAEpKaHue

TeopeTuquKoe oﬁyqelme

Xumnueckue peakuuu. Kiaccudukanms xuMuyeckux peakuuid: mo (a3oBoMy cocTaBy
(rOMOTEHHBIE W TETEPOTeHHBIC), M0 MCIOJIB30BAHUIO KaTaau3aropa (KaTATUTHYECKUE U
HEKATATUTUYECKHE).

CKopocTh peakiuu, ee 3aBUCUMOCTh OT Pa3iMyYHbIX (DAaKTOPOB: MPUPOIBI PEArUPYIOLINX
BEIIECTB, KOHLIEHTPALIUU pearupyrolux BemecTs, TemnepaTypsl (mpasuio Bant-I'opda),
IUIOLIAIM PEAKLMOHHON MOBEPXHOCTH, HAIMUMA Karaiau3aropa. Posb kaTanm3aTtopoB B

OK 01
OK 02
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IPUPOJIE€ U IPOMBILIUIEHHOM ITPOU3BOJICTBE.
OHeprus akTUBallMU. AKTUBHPOBAaHHBIN Komiuiekc. Kartanmsartopsl u katanus. Poib
KaTaJIu3aTOpPOB B IPUPOE U IPOMBIILIIIEHHOM IIPOM3BO/ICTBE.

JlaGopaTopHble 3aHATHSA

W3yueHre 3aBUCHMOCTH CKOPOCTH XHMHYECKOH pEakIud OT KOHIEHTpAIuU
pearrupyrIux BEeIeCTB U TEMIIEPaTyPhI.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlaGoparopHast pabGora «OmnpeneieHue 3aBHCUMOCTH CKOPOCTH PEaKIUU OT
KOHIICHTPAIlMU PEarupyroIlux BemecTB». McciaemoBaHue 3aBUCUMOCTH CKOPOCTH
peakuuu OoT KoHIeHTpanuu. OnpeneneHne KOHCTAaHTBl CKOPOCTH PEaKIuu TpaduIecKumM
METOIOM.

2. JlaboparopHas paborta «OmpeneicHHe 3aBUCUMOCTH CKOPOCTH pEaKIMH OT
Temreparypb». McciaenoBaHue 3aBUCHMOCTH CKOPOCTH PEAKIUH OT TEMIIEPaTypHI.
PacueT sHepruu akTUBaIlMK PEAKIIHH.

Penrenue nmpakTHKO-OPHUEHTUPOBAHHBIX 3a/IaHUN Ha aHaMMU3 (HaKTOPOB, BIMSIONIMX HA
U3MEHEHHE CKOPOCTU XUMHUYECKOU PEaKInu.

Tema 5.2.
TepMoguHamMuyeckne
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKHUX
pEeaKuuu.
PaBHOBecue
XAMHYECKHUX
peaxkuuit

OcHoBHOE CoaEpKaHue

Teopernueckoe o0y4enue

Knaccugukanus XUMHUECKHX peakLUUi: MO TemioBoMy 3¢ ¢eKTy (3K30TepMUUYECKHE,
SHJIOTEPMUYECKHE), IO 0OpaTuMocTH (0OpaTHMble 1 HeoOpaTumsle). TerioBblie 3P HEKThI
XUMHUYECKHX peakuud. TepMmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peaxiuil.
XUMHYECKOE pPaBHOBECHE M €ro CMEIICHHE II0J JCHCTBHEM pa3IHYHBIX (HaKTOpPOB
(KOHIIEHTpaIKs peareHTOB WM TPOAYKTOB pEaKIUH, JaBICHHWE, TeMIleparypa) s
CO3JIaHUS ONTHMAJIBHBIX YCIOBUH MPOTEKAHUS XUMHUECKUX MPOIIECCOB.

[Tonstue 06 sHTanmpnuu U >HTporuu. DHeprus ['mbbca. 3akon ['ecca u crneacTBus u3
Hero. Ponb cMeleHns paBHOBECHS B TEXHOJOTHUECKUX MPOIeccax.

[MpakTnyeckue 3aHATHS

[Mpunmun Jle Ilarense. BnusiHue pa3nuyHbIX (akTOpOB Ha HM3MEHEHHE pPaBHOBECHUS
XUMUYECKUX PEAKLIUU.

OK 01
OK 02

26




3aKkoH JEHUCTBYIOIIMX MacC M KOHCTAaHTa XHMHMYECKOro paBHOBecusi. Pacuersl
PAaBHOBECHBIX KOHIIEHTpAlMid pearupyroluX BEIIECTB U MPOAYKTOB peakuuil. Pacuersl
TEIUIOBOTO (P PeKTa peaKIIHH.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3alaHUM Ha npuMeHeHue npuHuuna Jle-Ilarense
JUISl HaXO0KJICHUsI HaIlPaBJICHUS! CMELEHUs PABHOBECUS XUMHMUYECKOW PEAKLIMU M aHAIU3
(bakTOpOB, BIUSIOMIUX HA CMEIICHHE XUMUYECKOTO PABHOBECHSI.

JlabopaTopHble 3aHATHS

JlaboparopHas pabota «l3yueHue BIMSHHUS pa3IUMYHbIX (HAKTOPOB HA CMELICHHE
XUMHUYECKOTO PABHOBECHUSI.

UccnenoBanue BIMSAHUS HW3MEHEHUS KOHIEHTPAIIMU BEIIECTB, PEAKIUU CpPEIbl |
TEMIIEpaTypbl HAa CMENIEHHWE XHWMHUYECKOoro paBHOBecusa. CpaBHEHHE MOJIYYCHHBIX
pe3yIabTAaTOB C TEOPETUUECKU MTPOTHO3UPYEMbIMU Ha ocHOBe nipuHIuna Jle [llatenbe.

Pasneu 6. JlucnepcHbIe CHCTEMBI 10
Tema 6.1. OcHoBHOe coJep:kaHue 4 OK 01
HucnepcHbie Teopernueckoe o0yuenue 2 OK 02
CHCTeMBI B GaKTOPEI | ucniepcuble cucTemsl. Kommonauble cucTemsl. ICTHHHBIE PacTBOPBL. OK 07
MX YCTOHYMBOCTH PactBopenue kak ¢uznko-xumuueckuii mporecc. PactBopel. CriocoObl MPUTOTOBICHUS

pactBopoB. PactBopuMocTb. MaccoBast [0Ji1 pacTBOpeHHOro BemniectBa. IIpenenbHo

JOMYCTUMbIE KOHLIEHTpAlMM W WX MCIOJb30BaHUE B OLIEHKE HSKOJOTHYECKOU

0€30IMaCHOCTH. 2

Knaccudukanus aucnepcHbIx cucTeM Mo cocTaBy. CTpoeHue u GpakTopbl YCTOWYHUBOCTH
JTUCTIEPCHBIX cucTeM. Pacro3HaBaHHe MCTHHHBIX PacTBOPOB, KOJUIOMIHBIX PACTBOPOB U
rpyboaucnepcHbix cucteM. CTpoeHne MUIleNbl. PaccenBaHue cBeTa MpH MPOXOXKICHUH
CBETOBOTO ITyYKa Yepe3 ONTUYECKH HEOTHOPOAHYIO cpeny (ddhdexra Tunmgas).

IIpakTH4eckHe 3aHATHA

Pemenue 3a1a4 Ha MPUTOTOBJIEHUE PACTBOPOB.

Pemenne npakTUKO-OpUEHTHUPOBAHHBIX PACUETHBIX 33JaHUN Ha JIUCIEPCHBIE CHCTEMBI,
UCIIOJIb3yEMble B OBITOBOM M IMPOW3BOJCTBEHHOW [EATEIbHOCTH YEJIOBEKA, C MO3MIIMMA
HKOJIOTHYECKOM O€30MacHOCTH TMOCIEACTBUH M TPaMOTHBIX pELIeHUH mpodiem,
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CBSA3aHHBIX C XUMUEH.

Tema 6.2. OcHoBHOe coJep:xkaHue OK 01
Hccnenosanue JlaGopaTopHble 3aHATHS OK 02
CBOWCTB MCIIEPCHBIX | JJTaGopaTopHas padoTa «IIpurotoBneHne pacTBOPOB».
CHUCTEM I UX [IpuroroBneHue pacTBOPOB 3aJaHHOW (MOJIIPHOW) KOHIEHTpanmuu (C TPaKTUKO-
HCHTHQHKALIH OpPUEHTUPOBAHHBIMU BOIIPOCAMH ), OTIPEIeNICHUE CPEebl BOJHBIX PACTBOPOB.

JlabGopaTtopHnast pabota «HccienoBaHue TUCTIEPCHBIX CUCTEM.

IIpuroroBneHue U U3y4eHHE CBOWMCTB JUCIIEPCHBIX CHCTEM pa3HbIX BUJOB: CYCIICH3UH,

AMYJIbCUH, KOJJIOUJHOTO pacTBopa. CpaBHEHHE CBOMCTB HCTUHHBIX U KOJUIOMIHBIX

PacTBOPOB, BBISIBJICHUE OCHOBHBIX PAa3JIMUUN MEXKIY HUMU.
Paszpnen 7. KadecTBeHHbIe peakiuu 00HAPYKeHHs] HEOPTaHUYEeCKNUX M OPraHMYeCKHUX BellecTB
Tema 7.1. OcHOBHOe coiep:KaHue OK 01
OGnapyxenue IpakTu4ecKne 3aHATHS OK 02
HEOPraHUICCKUX KauecTBeHHbIE XUMUUYECKHE PEAKIINH, XapaKTEPHbIE JJIs1 OOHAPYKEHUS HEOPTaHUYECKUX

KaTHUOHOB 1 aHHMOHOB

BelIEeCTB (KaTHOHOB U aHMOHOB). CocTaBlieHUE YpaBHEHUM peakluii 0OHapyKEeHUs
KaTHOHOB [-VI rpynn 1 aHHMOHOB, B T.4. B MOJIEKYJISIPHOM U MIOHHOHN (opMax.

Peakiun oOHapyXeHHs HEOPraHWYECKUX BEIIECTB B PEalIbHBIX 00BEKTaX OKpYXkKarolei
Cpenpbl.

JlabopaTropHble 3aHATHUS

OOHapyxeHue HEOpraHW4YeCKUX BelecTB (KaTuoHoB [-VI rpynn uiau aHuoHOB) ¢
MCIIOJIb30BaHNEM Ka4eCTBEHHbBIX aHAJTUTHUECKUX PEaKLUi.

JlaGopaTopHas paboTa Ha BBHIOOP:

1. JIabopaTopHas pabota «AHaTUTHYECKHE peakuu KaTHOHOB [-VI rpymm».
[TpoBeneHne KaueCTBEHHBIX PEAKIINI, HCIIOIBb3YEMBIX AJIs1 OOHAPYKEHHsI KATHOHOB |
rpymnsl (Kanus, HaTpusi, Maruusi, aMMoHnus), Il rpynmsl Ha npumepe 6apus, 111 rpymmsr —
CBUHIIA, [V rpynmnsl — anromMuHus,

V rpynnst — xenesa (I u III), VI rpynnel — Hukenst. Onucanne HaOI01aeMbIX SBICHUN U
COCTaBJICHUE XUMUYECKUX PEAKIIUH.

2. JJabopaTopHasi pabota « AHATUTHYECKHE PEAKIIUA AaHUOHOBY.
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[TpoBeneHNe Ka4eCTBEHHBIX PEAKITU, UCIIOIb3YEMBIX I OOHAPYKCHHSI aHHOHOB:
kapOoHarta, pocdara, cynbdara, cynshuaa, HUTpara, xjaopuaa u ap. Onucanue
HaO0JII0JaEMBIX SIBJICHUM U COCTaBJICHUE XUMUYECKUX PEaKIUH.

Tema 7.2.
OGHapyxeHue
OpTraHUYECKHUX
BEIICCTB OTACIbHBIX
KJIACCOB C
HCIOJIb30BaHUEM
Ka4eCTBEHHBIX
peaxkun

OcHOBHOe coiep:kaHue

IIpakTnyeckue 3aHATHS

KadecTBeHHBIE XUMHUECKUE PEAKINH, XapaKTepHbIE 1T 00HAPYKEHUS OTACTBHBIX
KJIACCOB OPraHUYECKUX COEANHEHUN: (DEHOIIOB, alnberu10B, KpaxMaa, yKCyCHOH
KHCJIOTBI, aMUHOKHUCIIOT U IP.

Jlenatypanus OeIKOB PH HarpeBaHHUM, LIBETHbIE PEaKLIUU OEIKOB.

CocraBieHne Ka4UeCTBEHHbBIX PEaKIUii OOHAPYKEHHsI OPIraHUYECKUX COCIMHEHUN
OTJIENIbHBIX KJIACCOB.

JlaGopaTopHble 3aHATHSA

OOHapy)XeHHEe OpraHMYECKUX COCAMHEHUH OT/AEIBHBIX KIacCOB.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlTabopaTopHas pabota «KauecTBeHHbIEC PEaKIIUi Ha OTACIIbHBIC KJIACCHI OPTaHUYECKUX
BEIIIECTBY.

[TpoBeneHMe KaueCTBEHHBIX PEAKIIN, UCIIONB3YEMBIX AJIs1 OOHAPYKEHHSI OPraHUYEeCKUX
BEIIIECTB PA3TUYHBIX KJIACCOB: (PEHOJIOB, ANbJICTHIOB, KpaxMana, YKCYCHOM KUCIIOTHI,
AMUHOKUCIIOT, 0enkoB U Ap. Onrcanue HaOI01aeMbIX SIBJICHHUI U COCTABIICHHE
XUMHUYECKHUX PEAKINI U/UITU CXEM.

2. JJabopartopHnast pabota «KauecTBeHHBIN aHAN3 OPTAHUYECKUX COSTUHEHUH T10
(GyHKIIMOHAJIBHBIM IPyIIaM».

[TpoBeneHNe KaYECTBEHHBIX PEAKIUi, UCTIONB3YEMBIX IS PACIIO3HABAHUS OPTaHUIECKUX
BEIIIECTB OT/ICIBHBIX KJIACCOB 10 (PYHKIIMOHAIBHBIM IPYIIIIaM: Ha IPUMEPE aMUHOKHUCIIOT
U KapOOHOBBIX KHCIIOT, CIUPTOB U (P€HOJIOB, albJACTHI0B U KeTOHOB. Onucanue
HAOII0TaEMBIX SBJICHHUI U COCTABIICHHE XUMUYECKUX PEAKIUI 1/UITU CXEM.

OK 01
OK 02

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUeE (COoAepKaHUe TPUKJIATHOTO MOIYJIs)
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Pazpea 8.

XumMus B ObITY M IPOM3BOACTBEHHOM AeATEJbHOCTH YeJI0BEKA

Tema 8.1.

OcHoBHOe coaep:xaHue

OK 01
OK 02
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XuMmus B ObITY U IIpakTHYeckHe 3aHATHA OK 04
IPOU3BOJCTBEHHON | DKoJI0rnuecKas 6€30MacHOCTh MOCIEACTBHI OBITOBOM U MPOM3BOICTBEHHOM OK 07
ACATCIbHOCTU IOEATECIbHOCTHU YEIIOBEKA, CBA3AHHAA C Hepepa60TK0171 BEIIECTB; IIOUCK U aHAJIN3 IIK 1.2
4eioBeKa XUMHYECKOU HH(POPMAIIUK U3 PA3IHYHBIX HCTOYHUKOB (HAy4HAs M y4eOHO-HAYyYHAS IK 1.1

JUTEpaTypa, CPEACTBAa MaCCOBOl nH(OpMaIu, ceTh IHTEpHET U Apyrue). IK' 1.3

KeticeI (¢ yueTom Oynymieit mpodeccoHaIbHON ASITeTbHOCTH) Ha aHaIu3 WH(OpMaIuu

0 MPOU3BOJICTBEHHOM JIEATEIILHOCTH YEJIOBEKa, CBA3aHHOM C IepepadoTKON U

MOJIyYEHUEM BEIIECTB, a TAKXKE C IKOJIOTMYECKOI 0€30MacHOCTHIO.

3ammTa keiica: [IpencraBnenue pe3yabTaToB pelIeHUs] KEHCOB (BBICTYIJICHHUE C

MIPE3CHTAIINECH )
Pa3nen 9.1. UccienoBanue 1 XUMHYECKHIT aHATH3 00beKTOB OMoc(epbl 36
Tema 9.1.1. OcHoBbl |OCHOBHOE CO/Iep:KaHue 8 OK 01
1abopaTOpHOM JIaGopaTopHble 3aHATHS TIK'1.2
HIPaKTHKH B JlaboparopHas paboTa «OCHOBBI JIAOOPATOPHON MPAKTUKI. 1K 1.1
npoQecCHOHATBHBIX JlaboparopHas nmocyaa U XuMHU4ecKkre peakTuBbl. OCHOBHBIE JTA0OPATOPHBIE OTEPAIUU. 1K 1.3
11abopaTopHsIX JlaboparopHoe obopynoBanue. TexHuka 0€30MaCHOCTH U MpaBuia paboThl (IOBEIEHUS) B

nabopaTopuH.

IIpakTH4eckne 3aHATHA

BrImosTHEHUE THITOBBIX PACYETOB IO TEMATHUKE IKCIIEPUMEHTA (BBIXOJT TPOAYKTA PEAKITHH,

Macca HaBeCKH, 00beM PacTBOPUTEIIS).

O0paboTka JaHHBIX, AHAJIU3 U OLIEHKA UX IOCTOBEPHOCTH (BBIYMCIEHUE CPEIHETO

3HAUEHUS IKCIIEPUMEHTANBHBIX JaHHBIX, TOTPEIIHOCTH).

[IpencraBieHne pe3yabTaTOB SKCIIEPUMEHTA B pa3NTU4HON dopMe (Tabnuiia, rpaduk,

OTYET, OKJIAJl, IPe3CHTaIHs).
Tema 9.1.2. OcCHOBHOE coIepKaHue 6 OK 01
Xumuueckui aHan3 | TeopeTndeckoe o0ydyeHue 2 OK 02
po0 BOJIbI Knaccudukanus npo6 BobI 1O BUAY U HA3HAYEHUIO, HCXO/S U3 €€ XMMHUECKOTO 5 OK O;

IIK 1.

cocraBa. OpraHojienTHYECKHE CBOICTBA (3amax, Ipo3pavyHOCTb, IBETHOCTb, MyTHOCTb)
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BOJIbl. KHCIIOTHOCTH M 11€7104HOCTE BOABL. pPH cpenbl 1 METOIbI €€ OnpeieTICHuUS.
KectkocTh BOJIbI M METOJIBI €€ onpeaesieHus. CyIHOCTh METO/1a TUTPOBAHUSI.

Buasl xecTkocTH BoAbI (BpeMeHHas U MOCTosiHHAS ). JKEeCTKOCTh BO/IbI KaK IPUYUHA
BBINA/ICHUS OCAIKOB WJIM 00pa30BaHUs COJICOTIONKEHHUI, UMEIOIUX MECTO B OBITY U Ha
IIPOU3BO/ICTBE.

CocTaB cosieif, BEI3bIBAIOIINX HKECTKOCTh BOJIbl. XUMHUYECKUE MPOIECCHI, YCTPAHAIOIINE
YKECTKOCTb BOJbl. Y pPaBHEHUSI XUMHUECKUX PEaKLU, WIITIOCTPUPYIOIINX MPOLIECCHI,
MPOUCXOSAIINE NMPU YCTPAHEHUH JKECTKOCTU. Y CTpaHEHUE BPEMEHHOM JKECTKOCTH
OBITOBBIMU U XUMHUYECKUMU crioco0aMu. CriocoObl YCTpaHEHHS TOCTOSTHHON KECTKOCTH.

IIpakTH4yeckue 3aHATHS

Crioco0bI BeIpaXEHHS KOHIICHTPALUU PACTBOPOB: MacCOBast JI0JIsl pACTBOPEHHOTO
BEIIECTBA, MOJIIpPHAs U MOJIsUIbHAsI KOHLEHTpauuu. Turp pactBopa. Pemenne npakTuko-
OpPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA pacyeT KOHUEHTPaLUH 3arpsA3HIOLIINX
BEIIIECTB U UX CPABHEHUE C MPEJEIbHO JONYCTUMbIMHU KoHIeHTpauuamu (I11K).

JlabopaTropHble 3aHATHUS

HccnenoBanre XMMUYECKOTIO COCTaBa PO BOJIBI.

JlaGopatopHasi paboTa Ha BEIOOP:

1. JJaboparopHas pabota «O4HCTKa BOJBI OT 3arps3HEHUII.

Hcnonp3oBaHne METOJ0B (PUIBTPOBAHUSA U aCOPOLIUU /1711 OTJEJICHUS 3arps3HEHH B
uccieayeMon mpode Boabl. BeIOop MeToma OYMCTKH B 3aBUCUMOCTHU OT BUAA
3arpsizHeHus. CpaBHeHMe 3 ()EKTUBHOCTH Pa3IMYHBIX METOI0B OUMCTKU BOJIbI B PA3HBIX
ycloBusX (B 1a00paTtopuu, B JOMAIIHUX U MOJIEBBIX YCIOBUSX).

2. JJaboparopHas pabota «Omnpenenenue pH Boabl U €€ KUCTIOTHOCTH.

Omnpenenenne pH cpenbl ¢ MOMOILIBIO YHUBEPCAIbHOTO HHAMKATOpa. Mcnonbs3oBanue
TUTPOBAHMUS JJIS ONpeesieHHs] KUCIOTHOCTH. OnpeaeneHue oo1eil KUCIOTHOCTH BOJIBI,
pacuet cBOOOIHON KHUCIOTHOCTH. Onpeaenenue oo1eit 1 cBOOOIHOMN MIETOYHOCTH.
CocraBieHre ypaBHEHUHN peaklnii, IPOTEKAIOLIUX [IPH OMPEIETIeHUN KUCIOTHOCTH/
HIEJIOYHOCTH P00 BOJIbI. Y CTAHOBJIEHUE CIIOCOOOB MCIIOIb30BaHUS HCCIEI0BaHHBIX
po0 BOJIBI B )KU3HEEATENILHOCTH YEJIOBEKA, HA OCHOBE MOJIYYEHHBIX JaHHBIX O COCTaBE.

K 1.1
IIK 1.3
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3. JTabopatopHas pabora «OmnpeneneHue >KkeCTKOCTH BOJbI U CIIOCOOBI €€ YCTPaHSHUS.
Crioco0bl ycTpaHeHHUs BCEX BUAOB )KECTKOCTH B 3aBHCUMOCTHU OT COCTaBa CoJIei
JKECTKOCTU. PellleHne sKkCnepuMeHTAIbHOM 3a/1a4M HA BBISIBJIEHUE BPEMEHHOU U
MIOCTOSIHHOM ’KE€CTKOCTU BOAbL. OLEHKa BEPOATHOCTH YCTPAHEHHUS BCEX BUJIOB JKECTKOCTHU
B JIOMAIIIHUX YCIIOBUSIX.

Tema 9.1.3.
XUMHYEeCKHI
KOHTPOJIb KaYECTBA
MPOJIYKTOB MTUTAHUS

OcHOBHOe coiep:KaHue

TeopeTuyeckoe o0yueHue

KavecTBeHHBIN XMMUYECKUI COCTaB MPOJYKTOB MUTaHus. BemecTna,
danbcuduuupyomue TpoAyKThl MUTAHUS, U BEIIECTBA, 3arPA3HSIONINE TPOTYKTHI
nurtanud. OnpeneneHye 3arpAa3HAIIUX XUMUYECKUX BEUIECTB B IPOYKTAaX MUTAHUS,
oTpezieNieHUe BEIIEeCTB, HE 3asBJICHHBIX B COCTaBE MPOAYKTOB MUTAHUS.

IIpakTHyeckue 3aHATHS

Oprannydeckue 1 HEOPraHUIECKUE BEIIECTBA, BXO/ISIINE B COCTAB MPOAYKTOB IMUTAHMUS.
Omnpenenenue coctaBa 01101 Ha COJEPKAHUE MAKPO U MUKPO3JIEMEHTOB. M3yueHue
IPEJUI0KEHHBIX MPEenoiaBaTesieM 0J1t0/1 Ha MPEAMET XUMUYECKOIO COCTaBa, ONpEe/ICHUE
J10JIef OT CYTOUHOM HOPMBI MaKpO ¥ MHUKPO3JIEMEHTOB B YKa3aHHOM OJIt0JI€.

Perenne nmpakTHKO-OPHUEHTUPOBAHHBIX 33]1a4 110 KyJTUHAPHON TeMaTHKE Pa3INuHbIX
THUTIOB.

JlabopaTropHble 3aHATHUSI

HccnenoBanre XMMUYECKOTO COCTaBa MPOAYKTOB MUTAHHUS.

JlaGopatopHasi paboTa Ha BBIOOp:

1. JIaGopaTtopHas pabora «OOHapyX)eHUE HUTPATOB B MIPOJYKTaX MUTAHUD).
HccnenoBanme MaTepraioB MOTyKOJIHMYECTBEHHBIM METOIOM ONPECTICHHSI HUTPATOB C
UCTIOJIB30BaHUEM TU(PEeHUIaMUHA (KOPHETUIOABI OBOIIEH, JIUCThS M KOYEPBIKKA KAITyCTHI,
10161 PPYKTOB). AHAITN3 YPOBHS 3arpsi3HEHUS] HUTPATaMH 110 WHTEHCUBHOCTH
OKpAIIMBaHUS MPOYKTOB PEaKIUH.

2. JJaboparopHas pabota «/ccneqoBanue NpoyKTOB MUTAHUS HAa HATMYKE YTTIEBOJIOBY.
HccnenoBanre MOJIOYHBIX MTPOAYKTOB Ha HaJIMUUe Kpaxmaia. MccnenoBanue mpoayKToB
Ha HaJIMYHUE TIIIOKO3bI.

OK 01
OK 02
OK 07
IIK 1.2
K 1.1
IIK 1.3
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Tema 9.1.4.
XUMHYECKUN aHAIIN3
po0 MOYBHI

OcHoBHOe coaepkaHue

TeopeTuyeckoe o0yueHue

Knaccudukarys moys 1o Buay v Ha3HAYEHHUIO, UCXO/Sl U3 XUMHUYECKOTO COCTaBaA.
Wnentndukanys npoOs! MOYBBI IO €€ XUMHUYECKOMY COCTaBY, OIIMCAHHE BO3MOXKHOCTEH
€€ IpUMEHEHUS.

TpeboBaHus K KaueCTBY MOYBBI Pa3IMYHOr0 Ha3HauYeHUs. Onucanue 0COOEHHOCTEN
HUCIIOJIB30BaHHUA IIOYB B 3aBUCUMOCTH OT TUIIOB, CII0COOBI YIIy4lICHUA Ka4CCTBa I1IOYB B
3aBHUCHUMOCTH OT Ha3HA4YCHU.

OO6nacTy UCTIOIB30BaHUS OPraHUYECKUX YA0OPEHHH B 3aBUCUMOCTH OT KaYeCTBEHHOI'O
coctaBa. Onucanue OpraHMuecKuX yJoOpeHuil U uX MpUMEHEHHE B 3aBUCUMOCTH OT
COCTaBa IOYBHI U €€ Pa3HOBUIHOCTH.

HpaKaneCRue 3aHATHSA

Ob6nactu Ha3HaueHUs (IPUMEHEHHUs) OYBbI, HCXO/s U3 KaYECTBEHHOIO U
KOJIMYECTBEHHOT'O COCTaBa. AHAIN3 HOPMATUBHON JOKYMEHTAIIUH.

Ponb HeopraHnueckux BEIIECTB B KAU€CTBE MUHEPAIbHBIX YAOOPEHUH, yIydIIUTEIeH
IIOYBBI.

CocTaB MUHEpabHBIX YA0OPEHUH U UX IPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa IMOYBBI U
ee pa3HOBUIHOCTH. B3anMoCBsI3b cocTaBa y1oOpeHUH U UX BIUSHUS HA BETE€TaTUBHBIE
CBOMCTBA U IJIOJOHOILIEHUE PACTEHUM.

JlabopaTropHble 3aHATHUS

HccnenoBanne XMMUYECKOTO COCTaBa MPOO MOYBHI.

JlaGopatopHasi paboTa Ha BBIOOp:

L. JlaGoparopHas paboTta «OOHapyKeHHEe HEOPTaHUUECKUX MPUMECceH B TPoOax».
[TpuroroBneHwe MPOObI MOYBHI IS UCCIIEAOBAHMS KHCIOTHOCTH/IIEIOYHOCTH,
HEOpraHMYECKuX 3arpsi3HeHuil. OOHapyKeHUE XJIOPHII- U CYIb(PaT-HOHOB B MPOOE
nouBbl. CocTaBieHNE ypaBHEHUN peakiuii oOHapykeHusi. CpaBHEHHE MOJTyUYEHHBIX
nokasaresiei ¢ HopMaTUBHBIMU (CIPaBOYHBIMH) 3HAUEHUSIMHU.

2. JJaboparopnast pabora «Onpenenenue pH BogHOM BBITSDKKY OYBBI, €€ KUCIOTHOCTH U
MIETIOYHOCTH.

OK 01
OK 02
OK 07
IIK 1.2
IIK 1.1
IIK 1.3
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HccnenoBanue BOJHBIX BBITSDKEK 00pa3I0B TOTOBBIX MOYBEHHBIX CMECEH (111 pa3HbIX
TUIIOB pacTeHuil). Onpenenenre pH nouBsl ¢ UCNIONB30BaHUEM UHAUKATOPOB. OlLieHKa
THUIIOB MOYB B MIPEICTABICHHBIX 00pa3lax (CHUJIbHOKHCIIAs, KUCasl, claboKucias,
HeHTpanbHasi, HIeJ0YHas).

Tema 9.1.5.
HUccnenosanue
00BEKTOB OHOCHEpHI

OcHOBHOe coiep:KaHue

10

TeopeTuyeckoe o0yueHue

Y4eOHO-HcCae10BaTeNbCKIM TPOSKT B 00JaCTH HCCIIEI0BAHUS 00BEKTOB Onochepsl.
O030p TeM y4eOHO-HCCIIeI0BATEIbCKUX IIPOSKTOB. AJITOPUTM BBITIOJIHEHUSI IPOCKTA.
Onpenenenne npoOsIeMbl HcciienoBanus. MeTo bl ToMCKa, aHann3a 1 00paboTKH
UH(OPMALIMH O TPOCKTE B PA3IMYHBIX HCTOUHHKAX.

HpaKaneCRue 3aHATHSA

ObocHOBaHME aKTyaJbHOCTH BbIOpaHHOM TeMbl. BblsiBieHHe mpoGiieMbl UCCIEAOBAHMUS.
Br160op 00beKTOB 1 METOZOB HccaenoBanus. [locTaHOBKa 1eTiei U 3a/1a4 UCCIICAOBAHMSL.
Onpenenenue npoaykra uccienoBanus. OIpeleeHue 3TaloB M COCTABICHHE IIJIaHA
UCCIICI0BaHMU.

3ammra  npoekra: [IpencraBinenre  pe3yiabTaTOB  BBIIOJIHEHUS  Yy4eOHO-
UCCIIEI0BATEIbCKUX MPOEKTOB (BBICTYIUIEHUE C TIPE3EHTAIUEN ).

JlabopaTropHble 3aHATHUS

HccnenoBanue MpeioKeHHOTO0 O0OBEKTa Ha KUCIOTHOCTb, MIETOYHOCTb, XMMHUYECKUN
cocTaB  (3arpsi3HUTENM, MakKpo- U MHKpoaneMeHThl). OOpaboTka pe3ylbTaToB
uccnenoBanus. OlleHKa KadecTBa HCCIEAYeMOro OOBEKTa, HMCXOIS U3 PEe3ylbTaToB
XMMHUYECKOT0 aHaJIM3a.

Teopernueckoe o0yuenue

VY4eOHo-Hccae10BaTeNbCKUI POEKT B 00JIACTH MCCIEN0BaHUS OOBEKTOB TEXHOCHEPHI.
O0630p TeM y4yeOHO-HCCIEAOBATEIbCKUX MPOEKTOB. AJTOPUTM BBINOJIHEHUS MPOEKTA.
Onpenenenne mnpoOJIEMbl HcCAeAOBaHUSA. MeETOApl TOWCKA, aHaiIM3a W 00pabOTKH
UH(OPMALIUU O IPOEKTE B PA3TUYHBIX HCTOUHUKAX.

JlaGopaTopHble 3aHATHSA

HccnenoBanue MpEaAJIOKCHHOTO 00beKTa Ha KHUCJIIOTHOCTDH, HICJIO0OYHOCTD, XUMHUYECKUM

OK 01
OK 02
OK 04
OK 07
IIK 1.2
K 1.1
IIK 1.3
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coctaB (3arps3HHUTENH, MaKpo- W MHUKpodieMeHThl). (OOpaboTka pe3yabTaToB
uccnenoBanus. OIEHKa KauyecTBa HCCIEAYEeMOro OOBEKTa MCXOJs W3 Pe3yJbTaToB
XUMHUYECKOTO aHAIN3a

IIpome:xxyTouyHasi aTTecTANMS MO JUCHUIINHE (IK3AMEH) 18
HUTOI'O: 56 76
BCEI'O: 150
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3. VCJIOBHUS PEAJIU3ALIMM ITPOTPAMMEI OBIIIEOBPA3OBATEJIBHOI
JACTUTIIAHBI

C00.02.01 XUMUA

3.1. I[JISI peanu3anum nporpammbl TUCHUIIJIMHBI TOJ/IZKHbI ObITh NnpeayCMOTPEHDbI

cJieyolne cneunajbHble MOMelleHusl:

Peanuzauus mporpamMmbl AUCHUIUIMHBL TpeOyeT HaJIW4yus y4yeOHOro kaOWHeTa
XHAMUH.

Kaouner xumuu Ne 444 (Kadeapa xumum umenm mnpodeccopo C.H.
Adonckoro u A.I'' ManaxoBa)YueOHbIli KaOMHET I MPOBEJCHUS 3aHITHH BCeX
BUJIOB, TIPEIYCMOTPEHHBIX 00pa30BaTEIbHOM MPOTPaMMOM, B TOM YHKCIIE TPYMIIOBBIX U
VMHJIUBUAYAJIbHBIX KOHCYJIbTALUM, TEKYIIETO KOHTPOJISI U TPOMEKYTOYHOM aTTECTALINH:

Cnennanu3npoBaHHast Medeb:

1. Cron aygutopHsbIil — 12 mr.

2. YueOuas nqocka — 1 mr.

TexHnueckue cpeacrsa 00yueHus, HA00P 1eMOHCTPALIMOHHOI0 000PYI0BAHMS
U Y4eOHO-HATJIATHBIX O0CO0HIl, epeYeHb JUIEH3UOHHOT0 MPOrPaMMHOT0
o0ecneyeHus:

1. Tabnuna «Ilepuonnueckas cuctema J.1.MenneneeBay

2. Bechl

3. XMMUYECKHUE PEAKTHUBBI

4. JJTabopaTopHoe 000opyaoBaHUE (MMUIETKH, CTAKAHYUKU, TUIUHAPHI U JIP.)

OGopynoBaHne yueOHOro kabuHeTa (HATJIsIHbIE TOCO0MSI): HAOOPHI
IapOCTEP>KHEBBIX MOJIENIEN MOJIEKYJI, MOJIETN KPUCTAIUNINYECKHUX PEIIETOK, KOJUIEKIUU
MPOCTBIX U CJIOKHBIX BEIIECTB U/UIU KOJIJIEKIUH MOJIMMEPOB; KOJIIEKIUS TOPHBIX
MOpoJ 1 MUHEPaJoB, Tabnuua Menzeneesa, yueOHble (UIbMBI, HUPPOBHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHuveckue cpeacTBa 00y4eHHUsi: KOMIBIOTEP C YCTPONUCTBAMHU
BOCITPOM3BEJCHUS 3BYKa, IPUHTEP, MYJbTUMEINA IPOEKTOP C SKPAHOM,
MYJIbTUMEIUMHAS JOCKA, YKa3Ka-IIPE3CHTEP U1 IIPE3CHTALIUM.

3.2. UudopmanuonHoe odecnevyeHue pean3anum NporpamMmmel
3.2.1. IlepeyeHb OCHOBHOIi W [ONOJHHMTEJbHOI YueOHOIl JuUTepaTyphl,
HEe00X0AUMOI 1JI1 OCBOCHUSA TUCHHUILIIMHBI

OcHOBHAs JUTEpPATYpA:




1. T'a6puensa, O.C. Xumus. 10 knacc : 6a30Bb1it ypoBeHs : yueOHuk / O.C. 'abpuensn .—

10-e uzn., ctep. — Mocksa : AO "UzpatensctBo "lIpocBemenue”, 2022 .— 195 c.
— Wznanwue B pdf-popmare. - TekcT : anextponssiii .— ISBN 978-5-09-101657-4
— ISBN 978-5-09-088177-7 .— URL.: https://lib.rucont.ru/efd/838759 (narta
obpamenus: 28.06.2023)

2. I'abpuensu, O.C. Xumus. 11 kmace : 6a30Bbiit ypoBeHs : yaeonuk / O.C. 'abpuensn .—
9-e u3x., ctep. — Mocksa : AO "UznatensctBo "[IpocBemienne", 2022 .— 227 c. :
. — Wznanue B pdf-popmare. - Teker : anexkrponnsiii .— ISBN 978-5-09-101658-
1 .— ISBN 978-5-09-088256-9 .— URL: https://lib.rucont.ru/efd/838763 (nara
obpamenus: 28.06.2023)

JlononHuTenbHAS IUTEpaTypa:

BmmBkoB, A. A. Oprannueckas XUMUSL: 3a7a4l U yIpakHeHuUs: Y yeOHoe mocooue /
BmmBroB A.A., IlectoB A.B., - 2-e u3n., crep. - Mocksa :®nunTa, 2017. - 344 c.:
ISBN 978-5-9765-3069-0. - Tekctr :  DIEKTPOHHBII. - URL:
https://znanium.com/catalog/product/959813 (mata oOpamenus: 28.06.2023). —
Pexxum nocTyma: 1o moJIrcke.

boposnes, . B. Opranudeckasi Xumusi: TEPMUHBI 1 OCHOBHBIC PEaKIUU : y4eOHOe
nocooue / U. B. boposneB. — 4-e uzn. — Mocksa : Jlaboparopus 3Hanui, 2020. —
362 c. - ISBN 978-5-00101-752-3. - Tekct : onekrpoHHbni. - URL:
https://znanium.com/catalog/product/1093265 (mata o6pamenusi: 28.06.2023). —
Pexxum noctymna: mo noamnucke.

3.2.2. llepeyeHb pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTH

CMHTECPHET», HCOﬁXOIH/IMI)IX AJIFd OCBOCHUSA JUCIHHUIIIINHBI

Ne HaumenoBanue Cceblika Ha pecypce JlocTynHoCTh
NHpopmanuoHHO-CIPABOYHbIE CUCTEMbI
1.| Poccuiickoe oOpa3oBaHue.
. _ Pexum nocryna:
denepanbHbII https://edu.ru N
. CBOOOJTHBIN TOCTYTI
o0pa3oBaTeIbHbIN MOpTAI
DJIeKTPOHHO-0MOIMOTEYHbIE CHCTEMbI
1. PYKOHT: HanmoHa/IbHBII https://rucont.ru  [Pexxum mgoctyna: st
1 poBOIt pecypce ABTOPH30BAaHHBIX
10JIb30BaTENIEN
2. [DNEKTPOHHO-OMOIMOTECIHAS https://znanium.com [Pexxum mocTyna: ajs
cucrtema «ZNANIUM. COM» ABTOPU30BAHHBIX
[10JIb30BATEIIEH
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3. [DneKTpOHHO-OMO IO TEeYHAS https://e.lanbook.com |Pexxum goctyma: aist
cucrema «JIaHby ABTOPH30BAHHBIX
[10J1b30BaTENIEN

JlonmoTHUTe IbHBIE PeCYpPChl

EauHast KOJLIeKIUst http://school Pexum nocryma:
" ) CBOOOIHBIN TOCTYII
4. uuppoBBIX 06pa30BATETLHBIX collection.edu.ru/ y
pecypcoB
5. KuoepJlenunka http://cyberleninka.ru/ Pexcum nocryna:

CBOOOJTHBIN JIOCTYI
Pecypcsl ®I'BOY BO MI'ABMub — MBA um. K.!. Ckpsiouna
Oo0pazoBarenpHblid moptan | https://portal.mgavm.r|  Pexxum gocrtyma: mis
1. MI'ABMub - MBA nmmenu K.W.|  u/login/index.php aBTOPU3. MTOJIb30BATEIICH
Ckpsibuna

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM JJUCHUILIAHBI
C00.02.01 XUMUA

Kontpois ¥ omeHka pe3yibTaTOB  OCBOEHHS  00I€0Opa3oBaTENbHON
TUCLHUIUIMHBL  «XUMUS»  PACKpBIBAIOTCS 4Yepe3 AUCLUIUIMHAPHBIE  pE3yJbTaThl,
HaIpaBJICHHbIE HAa (OPMUPOBAHHE OOIMX U MPO(ECCHOHATBHBIX KOMIIETEHIMHI IO
pazienam M TeMaM cojep)kaHud ydeOHoro wmarepuana. Pe3ynpTaThl 00yuyeHUs
OTIPEAEIISAIOT, YTO OOyYarolIuecs: MOJKHBI 3HaTh, MOHUMATh M JAEMOHCTPUPOBATH IO
3aBEPILIECHUH U3YUYEHUS JTUCHUTIINHBIL.

Jlnst hopMupoBaHusi, KOHTPOJIS U OLEHKHU PE3yJIbTaTOB OCBOCHUS YUEOHOM
JUCLUIUIMHBI UCIIOJIB3YETCSl CHCTEMA OLIEHOYHBIX MEPOIIPUATUM, IPEICTABIISIOIAS
co00l KOMIUIEKC y4eOHBIX MEPONPUITHIA, COTJIACOBAHHBIX C PE3yJIbTaTaMH 00y4YEHUs U
chopmynupoBadHbix ¢ yaetoM OI'OC COO (nmpeamMeTHbie pe3yabTaThl 10

nuctumiarae) u @I'OC CIIO.

Tunbsl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pazaen/Tema | PesyabraT 00yueHus .
MeponpUuATHI
| | OcHoBHOE coep:kaHue
1 Pasnen 1. OcHoOBBI dopMynupoBaTh 6a30BbIE
CTPOCHUS BECUICCTBA IIOHATHA U 3aKOHBI XUMUHU
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OK/IIK

Moayas/Paznen/Tema

PesyabraTt 00yuenus

Tunsl 0oLeHOYHBIX
MeponpuATHH

11

OK 01

CrpoeHnue aToMOB
XUMHAYECKHUX 3JICMCHTOB
U TIPUPOJIa XUMUYECKOM
CBSI3U

CocTaBisITh XUMHYECKHE
(bopMyJIbl COCTMHCHUI B
COOTBETCTBHUU CO
CTEMEHBIO OKUCIECHHS
XAMHYECKHUX DJIEMEHTOB,
HUCXOIS U3 BAJIEHTHOCTH U
ANIEKTPOOTPHUIIATETLHOCTH

1. Tect «CTpoeHne aTOMOB
XUMHYECKHUX 3JIEMEHTOB U
MpUpOAa XUMUYECKOUN CBA3M.
2. 3a7a4y Ha COCTaBJICHUE
XUMHUYECKUX (HOPMYJT
JIBYXaTOMHBIX COETUHECHUM
(oxkcua0B, Cynb(uIOB,
TUAPUJIOB U T.11.).

3. 3agaHus HA HCIIOIL30BAHHUE
XUMHYECKOM CUMBOJIMKH U
Ha3BaHUU COCTUHEHUH 10
HOMEHKJIaType
MEXIYHApOAHOTO COK03a
TEOPETUUECKON U MTPUKIATHON
XUMUU U TPUBHATBHBIX
Ha3BaHUM I COCTaBICHUS
XUMHYECKUAX POPMYIT
JIBYXaTOMHBIX COEIMHECHUM
(oxcuaoB, cynbhuIoB,
THJIPUOB U T.I1.) ¥ IPYTUX
HEOPraHWYECKUX COCAMHEHUM
OTJIEBLHBIX KJIACCOB

1.2

OK 01
OK 02

Ilepuonuueckuii 3aKOH U
tabmuma J[.1.
Menneneena

XapakTepru3oBaTh
XHUMHYECKHE JIEMEHTHI
B COOTBETCTBHH C UX
IIOJIOKEHHEM B
MEPUOINYECKOMN
CHCTEME XMMHUCCKUX
snemeHToB JI.1.
MeHpeneeBa

1. Tect «MeTamnnueckue /
HEMETaJJINYECKHUE CBOMCTBA,
AIEKTPOOTPUIATETBHOCTD 1
CPOJICTBO K DJIEKTPOHY
XUMHYECKHX 3JICMEHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MMOJIOKEHUEM B
MEPUOJNYECKON CUCTEME
XUMHYECKUX 31eMeHTOB JI[.1.
MenneaeeBay.

2. llpakTdeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3H MEXKIY
CTPOEHHEM aTOMOB
XUMHYSCKHX DJICMEHTOB U
MEPUONYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX
3JIEMEHTOB U UX COSIMHEHUM
B COOTBETCTBHUHU C
nosioxenueM Ilepuonnueckon
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OK/IIK

Moayas/Paznen/Tema

PesyabraTt 00yuenus

Tunsl 0oLeHOYHBIX
MeponpuATHH

CHUCTEME.
3. IlpakTuxo-
OPUECHTHUPOBAHHBIC
TEOPETHYCCKHUE 3aJaHus Ha
XapaKTEPU3AUI0 XUMHIESCKUX
3JIEMEHTOB: «MeTaIn4ecKue
/ HEMETAJJINYECKUE CBOMCTBA,
AIEKTPOOTPHUIIATEIILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMHYECKHX DJICMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHEM H
MOJI0KCHUEM B
MIePUOIUYECKON CHCTEME
XAMHYECKHX DJICMCHTOB

J.1. MenneneeBa»

Pasznea 2. Xumuueckue
peaknuu

XapakTepru3oBaTh TUIIbI
XUMHYECKHUX PEaKUi

KonrponsHas pabora
«CTpoeHue BelecTBa 1
XUMHAYECKHE PEAKIIAN)

2.1

OK 01
OK 04

THUIBl XUMHYECKUX
peakuuii

CocraBisTh peakuuu
COCIMHEHUS, Pa3JI0KEHUs,
oOMeHa, 3aMeIeHU,
OKHCJIUTEIILHO-
BOCCTaHOBUTEIIbHBIE
peakuun

1. 3agaun Ha cocTaBieHUE
YpPaBHEHUU PEaKIUM:

— COCIUHCHMS, 3aMCIIICHUS,
pas3ioxeHus, 0OMeHa;

— OKHUCIIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUH C
UCIIOJIb30BaHUEM METOJIa
AJIEKTPOHHOTO OaaHca.

2. 3agaun Ha pacyeT MacChl
BEIIECTBA UM 00BEMA

ra30B 110 U3BECTHOMY KOJIMUECTBY
BEIIIeCTBa, Macce M 00bEMY
OJIHOTO U3 yYaCTBYIOIIUX B
PEaKIy BEIIECTB; PacU&ThI
Macchl (00bEMa, KOJTMIeCTBa
BElIECTBa) IPOJYKTOB PEaKIUH,
€CIIM OJTHO W3 BEIIECTB UMEET
MIPUMECH

2.2

DIIEKTPOIUTHYECKAS
JUCCOIMAIINI U MOHHBIN
o0OMeH

CocTaBiATh ypaBHEHUS
XUMHYECKHX PEaKIInu
MOHHOT'O 0OMEHa C
y4acTHeM
HEOPraHUUYECKUX BEILECTB

1. 3amaHus Ha coCTaBJICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKuuii ¢ y4acTHEM KHUCIIOT,
OCHOBAHMU U COJIEH,
YCTaHOBJICHUE U3MEHEHUS
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OK/IIK

Moayas/Paznen/Tema

PesyabraTt 00yuenus

THuNbI OLIEHOYHBIX
MeponpuATHH

KHCIIOTHOCTH CPEJIbI
2. JJaboparopnast padota "Tunsl
XUMHUYECKUX peakiui'”

Paszpnea 3. Ctpoenue u
CBOMCTBaA
HEOPTraHUYECKUX
BEIIECTB

HCCJ’ICI{OB&TB CTPOCHUE U
CBOMCTBaA HCOPraHN4YCCKUX
BCIICCTB

KoHntposbhas padota
«CBOICTBa HEOPraHUYECKUX
BELLIECTBY»

3.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuponats
HEOpraHUYeCKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkinarypa u
Ha3BaHHME HEOPTaHUYECKUX
BEILECTB UCXO/IS U3 UX
XUMHYECKON (OPMYITBI UITN
COCTaBJICHUE XUMHUYECKOU
(bopMyITBI UCXO/S U3 HA3BaHUS
BEIIECTBA 10 MEKYHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3ajauu Ha pacyeT MacCcoBOM
JI0JIU (MacChl) XUMHUYECKOTO
aeMeHTa (COeUHEHNS) B
MOJIEKyJIe (CMecH).

3. [IpakTrueckue 3aganus 1Mo
KJaccu(uKaum, HOMEHKIIAType u
XUMHUYECKUM (hopMyriam
HEOPraHWYECKUX BEIECTB
pa3IMYHBIX KIIACCOB.

4. IpakTudeckue 3a1aHus Ha
ONpeAeIeHNe XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMHYECKOM
CBSI3U U TUTIA KPUCTAIUIMUECKON
peleTKu

3.2

OK 01
OK 02
[IK 1.2
IIK 1.3

DOU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcTraHaBIuBaTh
3aBHCUMOCTH (PU3UKO-
XUMHUYECKHUX CBOMCTB
HEOPraHWYECKUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUTIA
KPUCTaJUIMYECKOU
pelIeTKn

1. Tect «OcobeHHOCTH
XHUMHYECKHUX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBaHU, aM(pOTEpHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3aaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH
C y4acTHEM MPOCTHIX M CIIOKHBIX
HEOPTaHUYECKHUX BEIIECTB:
OKCHUJIOB METAJIJIOB, HEMETAJIIIOB U
aM(pOTEepPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
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OK/IIK

Moayas/Paznen/Tema

PesyabraTt 00yuenus

Tunsl 0oLeHOYHBIX
MeponpuATHH

OCHOBaHMU U aM(POTEpHBIX
THJIPOKCHUIOB, HEOPTaHUYECKHUX
coJiel, XapaKTepU3yIOLUX UX
CBOICTBa U CITOCOOBI OTYyUYEHUSI.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHus Ha
CBOMCTBA U NOJIy4YEHUE
HEOpPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04
IIK 1.2
IIK 1.3

Nnenrudukarnus
HEOPTaHUYECKUX
BEIIECTB

HUccnenosatn
KaueCTBEHHbBIC PEaKLIUU
HeopraHqucxnx BCIIICCTB

1. ITpakTHKO-OPHUEHTUPOBAHHBIE
3aJJaHUs IO COCTABJICHUIO
XUMUYECKUX PEAKLUHI C y4aCTUEM
HEOPraHMYECKUX BEIIECTB,
MCIOJIb3YEMBIX JIJISl UX
UIeHTU(UKAITUY.
2.JIaboparopnas paboTa:
“Unentudukanus
HEOPTraHUYECKHUX BEIIeCTB”

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKHUX
BELIECTB

HccenenoBars ctpoenue u
CBOMCTBA OPraHUYECKUX
BEILIECTB

KonrponsHas pabora
«CtpoeHue u cBoicTBa
OpPraHUYECKUX BEIECTBY»
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OK 01

Knaccudukanus,
CTpOCHUE U
HOMEHKJIaTypa
OpPTraHUYECKUX BEIIECTB

Knaccudumnuposatsb
OpraHN4YCCKUC BCIICCTBA B
COOTBETCTBUU C UX
CTpOCHHEM

1. 3ananus Ha cocTaBlIEHUE
Ha3BaHUN OPraHUYECKHUX
COCIMHEHUH 110 TPUBHAIILHON WIH
MEXIYHAPOAHOU
CHUCTEMATHUYECKON HOMEHKJIIATYpeE.
2. 3ajaHus Ha COCTaBJICHHE
MIOJIHBIX ¥ COKPALICHHBIX
CTPYKTYPHBIX (hopMyI
OpraHMYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB.

3. 3agauu Ha ompeneNeHre
npocreien GopMyIibl
OpPraHMYECKON MOJIEKYJIbI, HCXOs
U3 DJIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHM4eCcKux
COeIUHEHUN

YcranaBiauBaTh
3aBHCHUMOCTH (PU3UKO-
XHUMHYECKHUX CBOMCTB
OpraHUYEeCKHUX BEIIECTB OT
CTPOCHHMSI MOJICKYJT

1. 3aganus Ha cocTaBIeHUE
YPaBHEHUN XUMUYECKUX PEAKIUN
C y4acTHUEM OpraHUYECKHX
BEILIECTB HA OCHOBAHUU UX
COCTaBa M CTPOCHMUS.

2. 3amaHnsa Ha COCTaBJICHUE
YpPaBHEHUN XUMHYECKUX PEAKIUH,
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THuNbI OLIEHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabTar 00yueHust .
MeponpusTHIA
WJUTIOCTPUPYIOLIUX XUMHUECKUE
CBOMCTBA C YYETOM MEXaHU3MOB
MIPOTEKAHUs JaHHBIX PEaKLUUl U
TE€HETUYECKOH CBS3U
OpPraHWYEeCKHUX BEIECTB Pa3HbIX
KJIACCOB.
3. PacuerHsble 3a1auu o
YPaBHEHUSAM PEAKLUI C y4acTUEM
OpraHMYECKUX BEIECTB.
4. JlaboparopHas paboTa
“IIpeBpalieHus OpraHu4eCcKux
BEIIIECTB MPY HarpeBaHuu"
4.3 |OK 01 WNnentudukanus Uccnenosars 1.ITpakTHKO-OpHUEHTUPOBAHHbIEC
OK 02 OpraHUYECKUX BEUIECTB, |KAUECTBEHHbIC PEAKLIMM  |3a/1aHUSI 10 COCTABJICHUIO
OK 04 UX 3HAYECHUE U OPraHUYeCKUX XUMHUYECKUX PEAKIUHN C yHaCTUEM
[IK 1.2  |mpumeHeHUE B OBITOBOW |COCTUHEHUI OTAECNBHBIX |OpraHUYEeCKUX BEIECTB, B T.4.
TIK 1.3 Y NPOU3BOJCTBEHHOMN KJIACCOB HACTIOIB3YEMBIX IS UX
JeSITENIbHOCTH YeJIOBEKa uACHTH()HUKAIMY B OBITY U
MIPOMBIIIIIICHHOCTH.
2.JlaGoparopnas padoTa:
“Unentrudukanys opraHuIeCcKux
COEIMHEHUH OTJEIbHBIX KJIACCOB™
5 Pazpea 5. Xapakrepus3oBarhb
Kunernueckue u BIIMSIHUE PA3JIMYHBIX
TePMOIMHAMUYECKUE (bakTOpoB Ha paBHOBECHE
3aKOHOMEPHOCTH 1 CKOPOCTh XUMHUUYECKHUX
NIpOTEKaHUs peakuuit
XUMHYECKUX PEAKIUN
5 |OK 01 CkopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OPUEHTUPOBAHHBIE
OK 02 peakuuil. XMMHUYECKOE |BIMSHUE KOHLUEHTPAlMU  |TEOPETUYECKUE 3a1aHUsI HA
[IK 1.2  |paBHOBecue pearupyrouux BelecTB U |aHaJIn3 (PaKTOpOB, BIUSIOIMX Ha
K 1.3 TEMIIEpaTypbl Ha CKOPOCTh |H3MEHEHNE CKOPOCTH XUMUYECKON

XUMHUYECKHUX PEaKIIUN
XapakTepHu3oBaTh
BIIUSTHUE U3MEHEHUS
KOHLIEHTPALlUU BEIIECTB,
peaxiuu cpesl u
TEeMIIEpaTyphl Ha
CMEIIIeHNE XUMHUYECKOT 0
paBHOBECHS

peakuuu. IIpakTuko-
OpUEHTUPOBAHHBIE 3a/JaHUS Ha
IIpUMEHEHHEe puHIHumna Jle-
[atenbe 11t HAXOKIACHUS
HaIpaBJIEHUSI CMEILIEHUs
paBHOBECHS] XUMUYECKOW peaKkIuu
U aHaiu3 (paKToOpoOB, BIUSIOLINX
Ha CMEIEHUE XUMUYECKOTO
paBHOBECHS
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Tunsl 0oLeHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabTar 00yueHust .
MeponpusTHIA
6 HccnenoBaTh HCTUHHBIC
Pa3znen 6. PactBopsl PacTBOPHI C 33 IaHHBIMU
XapaKTepUCTUKAMU
6.1 [OK 01 [Tonsitue o pactBopax  |Paznuyarh UCTHHHBIE 1. 3aaun Ha MPUTOTOBJICHUE
OK 02 pacTBOPHI pacTBOpOB.
K 1.2 2. [TpakTUKO-OpUEHTUPOBAHHbBIEC
[IK 1.3 pacyeTHbIC 3aaHus Ha

JIUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3YEMbIE B OBITOBOW U
IIPOU3BOJCTBEHHOH AESATEIBHOCTH
4eJI0BEKa

®OH/ ONEHOYHbLIX CPEJACTB

O OBIIEOBPA3OBATEJBHOW JUCIUIIJIMHE

C0O0.02.01 XUMHUA

CrnenuajJbHOCThH

36.02.01 Berepunapus

YpoBeHb MOATOTOBKH

bazoBrrit

Cpennee npodeccuoHaibHOE 0Opa3oBaHUE
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COILEPKAHHUE

1. ITactiopT OIIEHOYHBIX CPEJICTB MO JTUCHUILUIMHE « BHOTOTHS ...vvvvvvvivieeiviiieee, 46

2. OueHouHbIe CpeACTBa MO AUCHUIUIMHE «bronorus» Ommnoka! 3akjgaagka He
onpejejeHa.

2.1. OueHouYHbI€ CPEICTBA TEKYIIETO KOHTPOJIA MO JUCIUIUIMHE «bruonorus» Ommoka!
3akjagkKa He onpe/eseHa.

2.1.1. 3aganus, HaNpaBJeHHbIE HA CHCTEMATH3AIUIO U 000011IeHUe TeOpeTHYeCKO
HHQPOPMALMHE .....iiiieieiiiiieee e eiiiee e e enreeee e Omunbka! 3aknaaka He onpesescHa.
2.1.2. 3axanusi, HAaNpaBJeHHbIe HA (POPMHUPOBaAHUE U NPOBEPKY 3HAHMIHOmunOKa!
3akJiajika He onpe/ielieHa.

2.1.3. 3axanus, HanpaBJeHHbIE HA (POPMHUPOBaHUE YMEeHHUIl U HaBBIKOBOIMOKA!
3akJiajika He onpe/ielieHa.

2.2. OneHoYHbIE CpeACTBa PYyOEKHOTO (TEMATHYECKOr0) KOHTPOJIS MO AUCHUILIAHE
T Y% (031 () B % 6 05 Ommuoka! 3akaaaka He onpeaeeHa.

2.3. O1eHOYHBIE CPEACTBA MPOMEKYTOUYHOM aTTECTAllUM MO JUCHUILUIMHE «bHoJIorus»
....................................................................... Ommuodka! 3akaaaka He onpeaeieHa.
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1. IHACIIOPT OHEHOYHbBIX CPEJICTB I10
OBHIEOBPA3OBATEJBHOU JUCIHUIIJIMHE

C00.02.01 XUMUA

Ouenounble cpeactBa no «XHMMUS» npenHasHadeHsl i1 ITPOBENCHHS
TEKYIEro, pyoexXKHOT0 (TeMaTUYECKOr0) KOHTPOJIS U MPOMEKYTOUHON aTTECTAllMU IO
JVCLUIUIAHE.

KoHTponb u orieHKa pe3yibTaToB 00y4eHHs OCYIIECTBISCTCS MPENoJaBaTeIeM B
npoliecce MPOBEICHUs MPAKTUYECKUX 3aHATHHN U J1a00paTOpPHBIX pabOT, TECTUPOBAHMUS,
a TaKXe BBIMOJHEHUS OOYYArOUIUMUCA WHIUBUIYAIbHBIX 3aJaHUN, TMPOEKTOB,
uccieoBanuil. Pe3ynbrarsl 00ydeHUs! ONMPEACIISIIOT, YTO 00YUaloIIUecs TOJKHBI 3HATD,
MMOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUN U3YUYEHUS TACIUIUINHBL.

Jlns dbopmMupoBaHus, KOHTPOJS M OLIEHKU PE3YyJIbTaTOB OCBOCHMS Y4eOHOU
JUCLHUIUINHBL UCIIONB3YETCS CHUCTEMA OLICHOYHBIX MEPOIPHUITHH, MPEICTABISIONIAS
co00l KOMIUIEKC y4eOHBIX MEPONPUATHH, COTTITACOBAHHBIX C pe3yJibTaTaMU O0yUYeHUS U
chopmymupoBanubix ¢ yueroM @OI'OC COO (mpenMeTHble pe3ysbTaThl MO
nuctumrae) u @I'OC CIIO.

CucteMa OIGHOYHBIX MEPOMPUATUM, CIPOCKTUPOBAHHAS IO JUCHUIUIMHE

«XuMusiy, MpeJICTaBJIeHa B TACIIOPTE OLICHOUHBIX CPEACTB (Tabiuia 1).

Tabmuna 1. [lacnopt o11eHOYHBIX CPEACTB M0 NUCHUIUIMHE «XHUMHUS»

Mopnyas / Paznea / .
Ne oy Tema o PesyabTaT 00yuenuns Tunbl oeHOYHBIX MePONPUATHH
| OcHoBHOe coaep:kaHue
1 | Pasmen 1. OcHoBBI DopmMyaupoBaTh 6A30BbIE
CTPOEHMS BEIeCTBA MOHATHUS U 32KOHBI XMMHUH
1.1 | Crpoenue aToM0B CocTaBiATh XUMHUYECKHE 1. Tect «CtpoeHue aToMOB
XUMHUYECKHX 3JIEMEHTOB | (OpMYJIbl COEIMHEHUN B XUMHUYECKHX 3JIEMEHTOB U MPHUPO/Ia
Y IIPUPOJA XUMUYECKOU | COOTBETCTBHUHU CO CTENEHBIO XUMHYECKOHN CBS3HY.
CBA3U OKHUCJICHUS XUMHYECKHIX 2. 3aga4u Ha COCTaBJIEHHE
AIIEMEHTOB, UCXOJIS U3 XUMHUYECKHX (GOPMYIT IBYXaTOMHBIX
BAJICHTHOCTH U COeTMHEHUH (OKCHJIOB, CYIb(HUIOB,
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Mopnyas / Paznea /

Ne Tema PesynabTaT 00yuenunst THnbl OeHOYHBIX MEPONPUATHI
ANEKTPOOTPULIATEIIBHOCTH TUAPUIOB U T.I1.)
1.2 | [lepuonnyeckuii 3akoH | XapakTepu3oBarb xumudeckue | [IpakTHKO-OpHEHTUPOBaHHbIE
u tabiuna J1.1. JJIEMEHTHI B COOTBETCTBUU C UX | TEOPETUYECKUE 3aJaHUS Ha
Menneneena IIOJIOKEHUEM B IIEPUOJAMUYECKON | XapaKTEpU3ALMI0 XUMUYECKUX
CUCTEME XUMHUYECKHUX s1eMeHToB: «MeTtajunyeckue /
anemenToB .M. Menaeneena HEMETaJNIMYSCKUE CBOMCTRA,
ANEKTPOOTPULIATEIBLHOCTD U
CPOJCTBO K JIEKTPOHY XUMMUYECKUX
JJIEMEHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
II0JIO’KEHUEM B IIEPUOANYECKOM
CUCTEME XMMUYECKUX JIEMEHTOB
.. MenneneeBa»
2 | Pa3nmen 2. Xumnueckue | CocTaB/asTh ypaBHeHHUS U Konrtpoabsnas padora
peaKkuuu cXeMbl XHMU4YecKHX peakuuii | «CTpoenue Bemecrsa u
XHMHYeCKHe peaKkium»
2.1 | Tunsl XUMHUYECKUX CocraBisaTh peakuuu 1. 3amaun Ha cocTaBIcHUE

peaxkiun

COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIIcHU,
OKHCITUTEIHHO-
BOCCTAHOBUTCIIbHBIC PCAKIINU U
peakiuu
KOMILIEKCO0Opa3oBanus (Ha
puUMepe TUIPOKCOKOMILIEKCOB
AITIOMHUHUS U LIMHKA) C yYaCTHEM
HEOPraHMYECKUX BEIIECTB

yYpaBHEHUH peaKIuii:

— COCIMHEHUS, 3aMCIICHHS,
pa3oKeHHs, OOMEHa U PEeaKIui ¢
y4aCTHEM KOMIUIEKCHBIX
COCTMHECHMH (Ha IpuMepe
TUAPOKCOKOMILIEKCOB JIIOMUHUS U
IIUHKA);

— OKHCJIUTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUN C
HCII0IL30BaHUEM METOJIa
ANEKTPOHHOTO OanaHca;

— C y4acTHEeM KOMILJIEKCHBIX
COEIMHEHUH (Ha mpuMepe
THAPOKCOKOMILIEKCOB IIMHKA U
ATIOMHUHHUS).

2. 3ajaum Ha pacueT
KOJIMYECTBEHHBIX XapaKTEPUCTUK
MPOAYKTa PEAKIINH COCTUHEHNUS,
MacCOBOH MM OOBEMHOM JOJIH
BBIX0J1a TPOTYKTA PEAKIIHH
COEIMHEHUS OT TEOPETHUECKHU
BO3MOKHOI'0; 00BEMHBIX OTHOIIIEHHUH
ra3oB; KOJMYECTBEHHBIX
XapaKTEPUCTUK WCXOIHBIX BEIIECTB
U MIPOJIYKTOB PEAKLIUH; MACChI
(0OBeM, KOTMYECTBO BEIIECTBA)
MPOAYKTa PeaklMu, €CIU OJIHO U3
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Moayas / Paznen /

Ne Tema PesynabTaT 00yuenunst THnbl OeHOYHBIX MEPONPUATHI
BEIIIECTB JIaHO B BUJIE PacTBOpaA C
ONpeAeICHHON MacCOBOM J10JIeH
PacTBOPEHHOTO BEIIECTBA
2.2 | DnexTponuTHIecKas CocTaBisiTh ypaBHEHHUS 1. 3ajaHus Ha cocTaBJIEHUE
JUCCOLIMAIMS M HOHHBIA | XMMUYECKUX PEaKIMd MOHHOTO | MOJICKYJISIPHBIX U MOHHBIX PEaKIUil C
oboMeH oOMeHa ¢ yJacTHeM y4acTHEM OKCHJIOB, KHCIIOT,
HEOPraHMYECKUX BEIIECTB OCHOBaHUH U COJIEH, HOHHBIX
pEaKUHl THIPOIN3A COJIEH,
YCTaHOBJICHHE U3MEHEHUS
KHCIIOTHOCTH CPEIBL.
2. JJaboparopnas padota «Peakiuu
THJIPOJIA32»

3 | Pa3mea 3. Ctpoenue u | MccienoBath cTpoeHue U Konrtpoabnas pabora «CBolicTBa
cBoOlicTBa CBOICTBA HEOPraHUYECKHX HEOPraHUuYeCKHX BeleCTB
HEOPraHMYecKuX BelleCTB
BelleCTB

3.1 | Kmaccudukarms, Knaccudumnuposats 1. Tect «HomeHkIaTypa 1 Ha3BaHuE
HOMEHKJIaTypa HEOpraHMYEeCKUe BELIeCTBA B HEOPraHMYECKUX BEIIECTB UCXOS U3
CTpOCHHUE COOTBETCTBHUH C UX CTPOCHHUEM | HX XUMHUYECKOH (HopMyIIbl mim
HEOpraHMYEeCKUX COCTaBJIEHHE XUMHUYECKON (hOPMYIIbI
BEIIECTB WCXO/IS U3 Ha3BaHMsI BEUIECTBA 110

MEXAYHApOIHOU WU TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM JI0JIH
(Macchl) XUMHUYECKOTO dJIEMEHTa
(coenuHEeHMsT) B MOJIEKYJE (CMECH).
3. [IpakTryeckue 3agaHus 1Mo
KiaccupuKaluy, HOMEHKIAType U
XUMUYECKUM (popMyiam
HEOPraHUYECKHUX BEIECTB
Pa3IMYHbIX KJIACCOB.

4. IlpakTyeckue 3alanus Ha
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Moayas / Paznen /
Tema

PesynabTaT 00yuenunst

THnbl OeHOYHBIX MEPONPUATHI

ONPEACIICHUE XUMUYECKON
AKTHUBHOCTH BEIIECTB B 3aBUCUMOCTH
BHUa XUMHYECKOM CBS3M U THUIIA
KpUCTAJUIMYECKON PELIETKU

3.2

DU3HKO-XNMHYECKHE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

YcraHnaBauBaTh 3aBUCUMOCTD
(UBUKO-XUMHUYECKUX CBOMCTB
HEOPTraHUYECKHUX BEIIECTB OT
CTPOEHUS aTOMOB M MOJIEKYJI, a
TaKKe THIA KPUCTALIINIECKON
pEIIeTKH

1. Tect «OcOOEHHOCTH XUMUYECKUX
CBOWCTB OKCHJIOB, KUCJIOT,
OCHOBaHHUH, aM()OTEPHBIX
THJIPOKCHUIOB U COJICH.

2. 3ajaHus Ha COCTaBJIEHUE
YPaBHCHHI XMMUYECKUX PEAKIIHIA C
Y4aCTHEM TPOCTHIX M CIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCUIIOB
METaJJIOB, HEMETAIIOB U
aM(OTEPHBIX 3JICMECHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHUN
¥ aM(OTEPHBIX THIPOKCHUJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTePU3YIOIINX UX CBOMCTBA U
CIOCOOBI MOTYyYEHHUS.

3. IlpakTuKO-OpHUEeHTUPOBAHHBIE
TEOpPETUYECKHE 3aJ]aHNs Ha CBOICTBA
U TOJIy4Y€HHE HEOPTaHUYECKUX
BEIIIECTB.

4. JTaboparopHas pabota «CBoiicTBa
METaJUIOB ¥ HEMETAJIIOBY

3.3

[TpousBoacTBO
HEOPTaHUYECKUX
BEISCTB. 3HAYCHHUE U
MPUMEHEHUE B OBITY U
Ha TIPOU3BOJICTBE

OO00CHOBBIBATH 3HAYEHHE U
MIPUMEHEHUE HEOPTaHUYECKUX
BEIIECTB B OLITOBOH U
MIPOU3BOJCTBEHHOMN
NESITENLHOCTH YEJIOBEKA NX
(U3UKO-XUMHYECKUMHU
CBOMCTBaMH

[IpakTuKO-OpHUEHTUPOBAHHbIE
3a/laHus 110 COCTABIICHUIO
XUMHUYECKHUX PEAKLUN C y4aCTUEM
HEOPraHUYECKUX BEILECTB,
WCIOJIb3YEMBIX JJISl UX
UACHTU(DUKAIIMY U TIPOMBIIUIEHHBIX
CIOCO0O0B MOJTyUEHUs

Pa3nen 4. Ctpoenne u
CBOliCTBA
OPraHMYecKux
BelecTB

HccaenoBarb crpoenue u
CBOICTBAa OPraHUYEeCKHX
BELIECTB

Konrtpoabsnas padora
«CTpoeHue U cBoOlCTBa
OpPraHM4ecKHX BellecTB»
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Mopnyas / Paznea /

Ne Tema PesynabTaT 00yuenunst THnbl OeHOYHBIX MEPONPUATHI

4.1 | Knaccudukarms, Knaccugunuponartsb 1. 3ajaHus Ha cocTaBJIEHUE
CTpOCHHE U OpraHMYeCcKUe BEIIeCTBA B HA3BaHUN OPraHUYECKUX
HOMEHKJIAaTypa COOTBETCTBUU C UX CTPOCHUEM COCTMHEHUH 10 TPUBUATHLHOU WIIH
OpPraHUYECKUX BEIIECTB MEXTYHApOJIHON CHCTeMaTH4YeCKON

HOMEHKJIaType

2. 3agaHus Ha COCTABIICHHE MOJHBIX
Y COKPAIIEHHBIX CTPYKTYPHBIX
(hopMyI1 OpraHMYECKUX BEIIECTB
OTJIENIbHBIX KJIACCOB

3. 3ajauun Ha onpeeIeHue
npocTeimiei GopmMyIsl
OpPraHUYECKOI MOJEKYJIbI, UCXOS U3
3JI€MEHTHOTO cocTaa (B %)

4.2 | CgoiicTBa YcranaBiuBaTh 3aBUCUMOCTh 1. 3agaHus Ha COCTaBJICHUE
OpPraHHYECKHUX (U3UKO-XMMHUYECKHUX CBOWCTB ypaBHEHUN XUMHUUYECKUX PEaKLU ¢
COCTMHEHU I OpraHUYEeCKHUX BEIIECTB OT y4acTUEM OPTaHUYCCKUX BEIIECTB HA

CTPOEHUS MOJIEKYII OCHOBaHUU UX COCTaBA U CTPOCHHUSI.
2. 3ajaHus Ha COCTaBJICHUE
ypaBHEHUN XUMUUYECKUX PEaKIUH,
WLTIOCTPUPYIOIINX XUMHUYICCKUE
CBOICTBaA C yU€TOM MEXaHHU3MOB
POTEKAHUS JAHHBIX PEAKIUil 1
TeHETUYECKOM CBSI3U OPTraHUYECKUX
BEIIECTB Pa3HbIX KJIACCOB
3. PacuerHble 3a1auu 10
YPaBHEHUSIM PEAKIUI C y9acTHEM
OpPTaHMYECKUX BEIIECTB.

4. Jlaboparopnas padoTa
«[Tomy4yenne STUICHA U U3yUEHUE
€ro CBOMCTB»

4.3 | Opranuueckue O060CHOBBIBATh 3HAUCHUE U [IpakTUKO-OpHEHTUPOBAHHBIE
BEIICCTBA B MPUMEHEHNE OPTaHUYECKUX 3a/laHus IO COCTABIICHUIO
KUZHENEATEIIbHOCTH BEIIECTB B OBITOBOII U XUMHYECKHUX PEAKIIHiA ¢ yJacTHeM
YyeJloBeKa. MIPOU3BOJICTBEHHON OpPTaHHYECKUX BEIICCTB,
[IpousBoacTBo U JESTENIbHOCTH YeIOBeKa UX UCTIONB3YEMBIX ISl KX
IIPUMEHEHHE ($U3UKO-XUMHYECKUMHU UIACHTUPUKAUHU B OBITY U
OpTaHMYECKUX BEIIECTB | CBOWCTBAMU MPOMBIIIIIEHHOCTH.

B IIPOMBIIIIIICHHOCTH

5 | Pa3znen S. HccnenoBars paBHOBeCcHE U KounrpoJabsHas paéora
Kuneruyeckue u CKOPOCTh XUMHYECKUX «CKOpOCTH XUMHUYECKOMH peaKiuu
TepMOAMHAMMYECKHE | peaKkuuii U XHMMHYecKOoe PAaBHOBECHEe)
3aKOHOMEPHOCTH
NpOTEeKaHUs

XHUMHYECKHX peaKIuu
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Moayas / Paznen /

Ne Tema PesynabTaT 00yuenunst THnbl OeHOYHBIX MEPONPUATHI
5.1 | Kunerndeckue HccnenoBath BIUSHUE 1. JTaboparopHast paboTa Ha BEIOOD:
3aKOHOMEPHOCTH KOHIEHTPAIlUU pearupyromnmx — «OrnpeneneHne 3aBUCUMOCTH
IIPOTEKAHUS BELIECTB U TEMIIEPATYPHI HA CKOPOCTH peakLUy OT KOHLEHTpaLuu
XUMHUYECKHUX PEeaKIIHii CKOPOCTh XUMUYECKUX PEAKIUil | pearupyroiux BEeIeCTBY;
— «OrnpenieneHune 3aBUCUMOCTU
CKOPOCTH peaKkluu OT
TEMIIEPATyphI».
2. IIpakTUKO-OpHUEHTUPOBAHHBIEC
TEOPETUUECKHE 3a/laHUs HA aHAJIU3
(hakTOpOB, BAUSIONINX HA U3MEHEHHE
CKOPOCTH XMMUYECKOU PEaKLUU
5.2 | TepmoauHaMHUUECKUE HccenenoBars BiuusiHuE 1. 3ajaun Ha pacueThl TEIIOBbIX
3aKOHOMEPHOCTH M3MEHEHHUs KOHIICHTPAIuU 3¢ (HEeKTOB XMMHUYECKHUX PeaKIHii 1
IPOTEKAHUS BELIECTB, PEaKLUU CPEbl U olpeziesIeHUE TUIA PeaKkuu (110
XUMHUYECKHX PEaKIMi. | TeMrepaTyphl Ha CMEIICHUE TEIIoBOMY 3 (deKTy: 23K30- U
PaBnoBecue XUMHUYECKOI'O PAaBHOBECHUS SHJOTEPMUUYECKHUE).
XUMHUYECKHUX PEeaKIIHii 2. [IpakTUKO-OpUEHTHPOBAHHBIE
3aJaHus HAa IPUMEHEHUE MTPUHIINATIA
Jle-IllaTenbe ni1st HAX0KAEHUS
HaIpaBJICHUS! CMEILEHUSI PABHOBECHUS
XUMHYECKON peaklny U aHallu3
(hakTOpOB, BIMAIONINX HA CMEIIEHUE
XUMHYECKOTO PABHOBECHS.
3. JlJabopaTtopHas pabora «3yuenue
BJIMSTHUS pa3UYHbBIX (PAKTOPOB Ha
CMEILIEHNE XUMUYECKOTO
pPaBHOBECHS»
6 | Pasgen 6. lucnepcunie | MccaenoBarsb qucnepcHbie KonTtpoabHas pa6ora no teme
CHUCTEMBI CHCTEeMBbI «/lucnepcHsble cUCTEeMbD)
6.1 | Jucnepcuslie cucteMsl u | PaznmuaTts ncTHHHBIE pacTBOPHL, | 1. 3ajaun Ha MPUTOTOBJIEHUE
bakTophI X KOJUIOMIHBIE PACTBOPHI U pPacTBOPOB.
YCTOMYMBOCTHU rpyooaucnepcHbie cucteMsl Ha | 2. [IpakTHKo-OpHeHTUPOBaHHBIE
OCHOBE XMMHUYECKOTO pacyeTHbIe 3aJ]aHNs Ha TUCTIEPCHbIE
AKCIIEPUMEHTA CUCTEMBI, UCII0JIb3yeMbIE B OBITOBOI
Y IPOU3BOJICTBEHHOH J1E€ATEILHOCTH
YeJI0BEKA.
6.2 | UccnenoBanue cBoiictB | MccnenoBarsb ¢pusnko- JlaboparopHas paboTta (Ha BbIOOp):

AUCIICPCHBIX CUCTEM

XHUMHUYECKHE CBOMCTBA
Pa3IMYHBIX BUIOB JUCIICPCHBIX
CHUCTEM

— [IpuroroBieHue pacTBOpOB;
— UccnenoBanue qucnepcHbIX
CHCTEM.
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Moayas / Paznen /

Ne Tema PesynabTaT 00yuenunst THnbl OeHOYHBIX MEPONPUATHI

7 | Pazgea 7. HccnenoBars cBoiicTBa
KauecTBeHHBbIC OpPraHMYecKux U
peaxkiumn HEOPraHU4eCKHUX BelleCTB C
00HapYy:KeHUs HCIO0JIb30BAHUEM
OPraHMYecKux u Ka4eCTBEHHbIX peaKIui
HEOPraHu4eCcKHX
BellleCTB

7.1 | O6HapyxeHue HccnenoBaTh KaueCTBEHHBIC 1. JTaboparopHast paboTta (Ha BBIOOp):
HEOPraHUYECKHUX peak HEOPTraHUYECKUX — AHaIUTUYECKUE peaKkLuu
KaTUOHOB U aHHOHOB BEILIECTB KaTuOHOB [-VI rpymm;

— AHaIUTUYECKUE PEaKLIU1 AaHHOHOB.
2. IlpakTyeckue 3a1anus Ha
COCTaBJICHUE YPAaBHEHUM PEAKLIUI
oOHapyxeHust kaTuoHoB [-VI rpynn
Y QHUOHOB, B T.4. B MOJIEKYJISIPHON U
MOHHOU (hopMmax.

7.2 | ObHapyxeHue UccnenoBarh kaueCTBEHHbBIE 1. JlJabopaTopHas pabota (Ha BEIOOD):
OpPTraHWYECKUX BEIIECTB | PEAKIIMU OPTaHUYECKUX — KauecTBeHnHble peakuuu Ha
OT/IEJIbHBIX KJIaCCOB C COEIMHEHUH OTJIEIbHBIX OT/I€JIbHBIE KJIACChl OPraHMYECKUX
HCIIOJIb30BaHUEM KJIaCCOB BEIIECTB;

KAueCTBEHHBIX pEeaKIui — KauecTBeHHbll aHamu3
OpPTraHUYECKUX COCTMHEHHM 10
(YHKIIMOHATIBHBIM TPYIIIIaM.
2. IlpakTyeckue 3a1anust Ha
COCTaBJICHUE KAYECTBEHHBIX pPEaKIUuil
0OHapYKEHHS OPTraHUIECKUX
COEIMHEHU I

Il | IIpodeccuonaibHO-OPUEHTHPOBAHHOE cO/lepKaHue (CoAepKaAHUEe NPUKJIATHOTO MOIY.JIA)

8 | Pa3nmex 8. OueHuBaTp NOCIAEACTBUSA 3amura Keiica (c yueTom Oyaymei
Xumus B ObITY H OBITOBON U MPOM3BOJACTBEHHOH | MPO(eCCHOHAIBLHOM
NMPOU3BOACTBEHHOI NAesiTeJILHOCTH Yel0BeKa ¢ JAesiTeJIbHOCTH)
eATeJbHOCTH MO3HUIINIT DKOJOTHYECKOMI
YyeJIoBEKa 0€30MacHOCTH
Xumusi B ObITY U OrnieHUBaTh OCIIEACTBUS Keiic (¢ yuerom Oynymieit

HpOHSBOI[CTBCHHOfI
JACATCIIBHOCTH YCJIIOBCKA

OBITOBOM M MPOU3BOJCTBEHHON
JIeSITCILHOCTH YSJIOBEKa C
MO3HIIUM AKOJIOTHUECKOM
0e30macHOCTH

npodecCuOHATBHOMN 1S TETbHOCTH)
Bo3MoOKHBIE TEMBI KEHCOB:

1. IloTennenune knumara u
BBICBOOOJK/IEHUE Ta30BbIX THIPATOB
CO JIHa OKE€aHa.

2. bynymue matepuansl s aBHa-,
MAIIUHO- ¥ TPHOOPOCTPOCHHUS.

3. HoBble maTepuais! aiis
COJIHEUHBIX OaTapei.

4. JIexapcTBa Ha OCHOBE

52




Moayas / Paznen /

Ne Tema PesynabTaT 00yuenunst THnbl OeHOYHBIX MEPONPUATHI
pacTUTENBHBIX MTPENapaToB
9.1 | Pa3nmexn 9.1. HNuTepnperupoBaTh 3ammura y4yeOHo-
HccnenoBanue u XHMHYecKHe Mpouecchl U HCCJIeJ0BATEILCKOI0 NMPOoeKTAa (¢
XUMHYECKHH aHAJIN3 siBJieHHus B Onocgepe yueToMm Oyayiuei
00beKTOB OMochepnbl npogdeccuoHaIbLHOM
JAesiTeJIbHOCTH)

9.1.1 | OcHOBBI TaOOpPaTOPHOW | BBIMOIHATH MOTHBIA UK 1. JlTabopaTopHas pabota «OCHOBBI
MPaKTUKH B AKCIIEPUMEHTAIBHOTO 1a00paTOPHON MPAKTUKI.
npodeccuoHaNbHBIX uccienoBanus ¢ codmogenreM | 2. Tumnobie pacueTsl 0 TEMaTUKE
nabopaTopusax npaBui 6€30MacHOrO SKCIIEPUMEHTA.

oOpallieHus ¢ BelecTBaMu U 3. 3aayn Ha BBIYUCIICHUE CPETHETO

1abopaTOpHBIM 000PYIOBAaHUEM | 3HAYEHUS SKCIIEPUMEHTAIBHBIX
JAHHBIX, TOTPEIIHOCTH.
4. TlpencraBnenue pe3ysibTaToB
JKCIIEPUMEHTA B pa3inyHoOi popme
(Tabnwuma, rpaduk, OTYET, TOKIAI,
MIPE3CHTAIINSA).

9.1.2 | XuMuueckuil aHams HccnenoBaTh XUMHYECKHUN 1. Tect «CBOMCTBA U COCTAaB BOIBIY.

po0 BOJIbI

cocTaB Ipod BOABI

2. 3aganue «XMMUYECKUM COCTaB
BOJIbI, THII BOJIBI M CTIOCOOBI €€
PUMEHEHUsD» (C UCTIOIh30BAHUEM
HOPMATUBHBIX JOKYMEHTOB).

3. [IpakTHKO-OPUECHTUPOBAHHBIE
TEOPETUYECKHE 3a/IaHusl HA COCTaB
BOJIBI ¥ CIIOCOOBI BBIPAKEHUS
KOHIIEHTpAIUi U IepecueT
KOHIIEHTpANUH (C UCIOJIb30BAHUEM
HOPMATUBHBIX JTOKYMEHTOB).

4. JlaboparopHas paboTa Ha BEIOOD:
— OuucTKa BOABI OT 3arpsi3HEHUI;
— Onpenenenue pH Boabl 1 ee
KHUCIIOTHOCTH;

— Onpenenenne KeCTKOCTU BOJIBI U
COCOOBI €€ yCTpaHEeHHUs
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Mopnyas / Paznea /
Tema

PesynabTaT 00yuenunst

THnbl OeHOYHBIX MEPONPUATHI

9.13

XUMUYECKUN KOHTPOJIb
KauecTBa MPOAYKTOB
MATAHUSA

HccnenoBath XUMHUECKUN
COCTaB MPOYKTOB MUTAHUS

1. Tect «Opranunueckue u
HEOpPraHUYEeCKUe BEIIeCTBa,
BXO/ISIIIIKE B COCTAB MPOAYKTOB
TUTAHUS.

2. IIpakTUKO-OpUEHTHUPOBAHHbBIE
3a/laHus 0 KYJIMHAPHOU TeMaTHKe.
3. JlaboparopHas pabota (Ha BBIOOD):
— OOHapy)eHue HUTPATOB B
MPOAYKTaX MUTAHUS;

— HccnenoBanue npoayKToB
MUTAaHUs Ha HAIWYHE YTIIEBOJIOB
(MyKa, TBOpOT, MOJIOKO, HOTYPT) Ha
HaJM4ue yriieBooB (Kpaxmal,
TJII0K03a, caxapo3a)

9.14

XUMUYECKUH aHau3
po0 MOYBHI

HccnenoBaTh XUMUYECKUI
COCTaB MPOO MOYBHI

1. Tect mo Teme «XUMHUYECKUI
COCTaB HEOPTraHUYECKUX U
OpPTaHUYECKUX YAOOPEHUI».

2. 3aganue «B3zanMocBs3b cocTaBa
MIOYBBI, TUII TIOYBHI U €€
HA3HAYCHUSI.

3. JlJabopaTopHas pabdota (Ha BEIOOD):
— O06Hapyx)eHne HeOPraHUYECKUX
npuMmecel B mpoOax MouBbI;

— Onpenenenue pH BoaHoM
BBITSDKKH TTOYBBI, €€ KUCIIOTHOCTH U
HICJIOYHOCTH

9.15

Hccnenosanune
00BeKTOB 6HOChepsl

HccnenoBaTh XUMUYECKHH
cocTaB 00bEKTOB OHOCchepsl Ha
pUMepe NPOTyKTOB IUTAHUS,
BO/JBI U ITIOYBbI

VY4eOHO-HcCae10BaTeNbCKUM TPOSKT
B 00J1aCTH HCCIIEI0BaHUS OOBEKTOB
o6uocdepsl.

Bo3moxHbBIE TEMBI IPOEKTOB:

1. UccnenoBanue cocraBa
MHHEPaJIbHON BOJBI U
PEKOMEHIALMU TI0 €€
HCIIOJI30BAHHUIO.

2. UccnenoBanue pa3pyarouero
JENCTBHS IPUPOTHOM BOJBI HA
CTPOUTEIbHBIE MaTEPHAIIBI.

3. CocraBiieHHE MTPOEKTA
[[BETHUKA/Oropoja/caia B
3aBHCHUMOCTH OT COCTaBa
MpOaHAIU3UPOBAHHBIX TIOYB.

4. CocraBieHue cOalaHCUPOBAHHOTO
MEHIO Ha JIeHb (HEJeNI0) B
3aBUCHUMOCTH OT COJIEp>KaHUs
XUMHUYECKUX MAKPO U
MHUKPO3JIEMEHTOB B MTPOIYKTaxX
MUTaHUSL.
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Mopnyas / Paznea /

Tema PesynabTaT 00yuenunst THnbl OeHOYHBIX MEPONPUATHI

5. UccaenoBaHue KauyecTBa MIUTHEBOM
BOJIBI.

6. Uccnenoanue nmpod
BOJIOTIPOBOAHOM BOJIbI HA MPEMET
YCTPaHEHHUS )KECTKOCTH.

7. YcTpaHeHHe )KEeCTKOCTH BOJIbI B
CEIIbCKOXO03iICTBEHHOM
IEeITEIbHOCTH

2. OIIeHO‘lH]:.Ie cpeacrea nmo IMCUUILJIMHE «XHUMHUA»

2.1. OIIeHO‘lH])Ie CpeaAcCTBa TEKYIIECI0 KOHTPOJIA MO THCHUIIJIMHE «XHUMHSD)

Texyiuii KOHTPOJIb PE3YyIbTATOB O0YUYEHUS MOKHO OCYLIECTBIISITh Pa3IMYHBIMH METOJAMHU U C
MIOMOILBIO Pa3IMYHBIX OLIEHOUHBIX cpeAcTB. Ilo qucuumimnbae «XuMus» B KaueCTBE CPE/ICTB TEKYIIETO
KOHTpPOJISI IPUMEHSIOTCST BOMPOCH! Ul OpPraHU3allMd YCTHOTO M HUCBMEHHOTO OIpPOCa, CHUCTEMBI
3aJJaHMii B TecTOBOM (hopMme, 3ahauyu M YINPAKHEHUs, IPAKTHUKO-OPUEHTHPOBAHHbBIE 3aJ[aHUs
(Teopernyeckue, pacueTHble, CHUTYallMOHHbIE), J1a0OpaTOpHblE pPAOOTHI M JPYrHe OLIEHOYHbIE
MmeponpusaTs. Huke npuseaeM npumepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrtembl 3a1aHuii B TeCTOBOI (popme

Cucrema 3amaHuii B TeCTOBOM (opMe — 3TO cojaepkaTeNbHas CHUCTEMa, OXBATHIBAIOIIAS
B3aMMOCBSI3aHHbIE 3JIEMEHTHl 3HaHUNA. B oTimume oT TecToB, B cHcTeMax 3aJaHUN BEPOATHOCTh
[IPaBWJIBHOTO OTBETa Ha IOCIEAYIOIEE 33JaHUE MOXET 3aBHCETh OT BEPOSITHOCTU IPaBUIIBLHOTO
OTBETa Ha NpeAbLAYILUE 3a/1aHusl.

Jlia Toro 4TOOBl HAa OJHOM COJIEP’KAaTEJIbHOM MaTepuane MOKHO ObUIO COCTaBUTh HECKOJBKO
BapUaHTOB TECTa, KOHCTPYyMpYIOT 0Oa3y 3amaHuii B TecToBOM ¢opme. Ecnu ecth KoMIbrOTEpHBIE
IIPOrpaMMbl '€HEpalMK TECTOB, TO B IIPOrPaMMy CO3/1aHUs T€CTa BBOJUTCS 0a3a, BKIIOYaroIas B ce0s
MapajuleJIbHbIE 110 COAEP)KAHUIO M TPYIHOCTH BapUaHTBHl OJHOTO M TOTO K€ 3aJaHHs. DTO O3HAYAET,
YTO MPOBEpPKA 3HAHUS MPU3HAKOB, CBOICTB, cOCTaBa, QYHKIUN OJHOTHIIHBIX OOBEKTOB MOKET OBITh
OpraHu3oBaHa Ha 0a3e OJJHOTO U TOTO K€ 33/1aHHUs1, MEHSIOLIET0 B CBOEM TEKCTE TOJIbKO Ha3BaHHE ITUX
00BEKTOB. DTH 3a/1aHUs HA3bIBAIOT (PaCETHBIMHU, T.€. UMEIOIIUMHU [IEPEMEHHBIE SJIEMEHTHI.

IIpuBenem mpumep cUCTeMbl 3aJaHUN B TeCTOBOH (opMme, BKIrouaromiel (aceTHble 3agaHus
((aceTs! B 3a1aHNM 3aKJII0UYEHBI B QUTypHBIE CKOOKH).

HazBanue teMnl Tema 1.1 «CTpoeHHe aTOMOB XMMUYECKUX 3JIEMEHTOB U IPUPOA
XUMHUYECKOH CBI3U)

Pesynbrar 00yuenus CocraBnarbs XuMHUeCKHe GOPMYJIIbl COETMHEHUN B COOTBETCTBUU CO
CTENEHBIO OKHUCIEHUS XMMHYECKHMX DJIEMEHTOB, MCXOId W3
BAJICHTHOCTH U JIEKTPOOTPULIATEILHOCTH

OO01mMe KOMIIETEHIINH OK 01

Bbi0epuTe oauH NpaBMIIbHBIN OTBET:

1. Atomsl C 1 Si UMEIOT OIMHAKOBOE YHCIIO:

A) HEHTPOHOB B si/Ipe

b) sHepretnueckux ypoBHei

B) 311ekTpoHOB Ha BHEIIHEM 3HEPreTHYECKOM YPOBHE
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I') anexTpoHOB

2. B psany xumudeckux 35eMeHToB Li—-Be—B—C meTtamnmnueckue cBoicTBa:

A) ycunusarorcs

b) ocmabeBarot

B) He mensitoTcs

I') u3MeHsAI0TCS IepruoIUIeCcKH

3. K s-anemeHTaM OTHOCHUTCSL:

A)K

b) S

B) Fe

I') Br

4. IlyreM coenrHEeHUs1 aTOMOB 1101 HOMepoM 11 1 17 oOpasyercs BEMIECTBO ¢ XUMHUUYECKON
CBSI3bIO:

A) noHHOM

b) koBasieHTHOM TTOJISIPHOM

B) xoBasieHTHOM HEMOISAPHON

I') meTannnueckomn

5. {KOJIM4YecTBO SJEKTPOHOB B AaTOME; KOJIWYECTBO HHEPreTHMUECKUX YPOBHEU; KOJIHMUYECTBO
JJIEKTPOHOB HA IIOCJIEJHEM SHEPreTUYeCKOM YPOBHE; KOJIMYECTBO IIPOTOHOB B sjApe aroma}
COOTBETCTBYET

A) HOMepy neprosa

b) Homepy rpynmsl

B) nopsiakoBomy HOMEpY

6.{xnopuay Oapus, anmazy, aMMUaKy, CEpHOU KUCIIOTE } COOTBETCTBYET

A) MOHHAs1 XUMHYECKas CBS3h

b) xoBaneHnTHas nonspHas XUMUYecKas CBSI3b

B) xoBasieHTHAs HEMOJIIPHASI XUMUYIECKAsl CBSI3b

7. {cBsi3b, 0Opa30BaHHAA 3a CYET 0Opa30BaHUs OOIINX AIEKTPOHHBIX MMap; CBS3b, 00pa3oBaHHAs
3a cueT 0000IIECTBICHHS BaJICHTHBIX 3JICKTPOHOB; CBSI3b, 00pa30BaHHAs 32 CUYET AIIEKTPOCTATUICCKUX
CHJI TIPUTSKEHUS } HAa3bIBAETCS

A) MoHHOI

b) metannuueckoi

B) xoBanentHoit

8. {B mopsIKe BO3paCTaHUs METANTMYECKUX CBOMCTB; B MOPSAKE YOBIBaHUS paJryca aTOMOB; B
MOPSAJIKE BO3PACTAHUS KMCIOTHBIX CBOMCTB JIETYYUX BOJOPOJIHBIX COSUHEHHM | 3JIEMEHTBI
PacToJIOKEHBI B Py

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL I

9. Kakoe u3 cyxaeHuit BepHo aJis1 aneMeHToB { VA rpynimsl , [IVA rpynmsl, [A rpynmst }

A) obmast hopmyia geTydero BogopoaHoro coequuenus RH4

b) He 00pa3yroT JIeTyurx BOJIOPOJIHBIX COeTMHEHUI

B) 10 3aBepiieHus SHEPreTHYECKOro YPOBHS HE XBAaTAeT TPEX ANEKTPOHOB

10. Cpenwu BeriecTs, ykazanHbix B psay {NHs, O,, HCI, SO,; CaO, HNO3, Cl2, CO2; H2S04,
HI, CuCI2, CH4, NH3} xomn4ecTBO COeTUHEHUI ¢ KOBAIEHTHOM TMOJISIPHOMN CBSI3bI0 PABHO

A) Tpem

B) nBym

B) uetbipem

11. XuMuueckas CBs3b B MOJICKYJIaX {030HA M XJIOpUJIAa KAJBIIHSI; CEpPHON KUCIOTHI U XJIOpHAA
aMMOHHS;, CEpPHON KUCTIOTHI U 030Ha} COOTBETCTBEHHO

A) KOBaJICHTHAs TIOJISIPHAS. 1 MOHHAS

b) xoBaneHTHas moyiIpHasl M KOBAJIEHTHAsS HETOJSIpHAs
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B) xoBaneHTHas HenoJsipHasi U NOHHAs

Kaxk BuaHO M3 MpUBEIEHHOTO NMpUMeEpa, Kak10¢e (haceTHOE 3a/laHie MOXKET OBITh MPeoOpa3oBaHO
B HCCKOJIbBKO pPa3JIMYHbIX BAPHAHTOB OJHOTIO 3alaHUuAd TECTOBOM CHCTEMBIL. HpI/I OopraHu3anun
aBTOMATHU3HPOBAHHOTO TEKYHIEr0 KOHTPOJIA TMOSBISETCS BO3MOXKHOCTh TI'E€HEpalud OOJBIIOro
KOJIMYEeCTBAa BAPHAHTOB TECTa, MIPHU 3TOM 3aJaHus, MOJyYeHHbIe U3 (acera, OynyT mapaysienbHbl 110
COJIEP>KAaHUIO U TPYIHOCTH.

2.1.2. llpakTHyeckue 3a1aHUS U 32124

[IpakTuueckue 3aanus U 3a7aud, 4acTO HUCIOJIb3yeMble B Ka4ecTBE TUIAKTUYECKUX CPEICTB B
€CTECTBCHHOHAYYHBIX JUCIUTUIMHAX, TAK)KE MOTYT OBITh (haceTHbIMU. BO3MOKHO TIpUMEHEHHUE 3a/1a4 C
BapHaHTaMM OTBETA JUIsl y100CTBA OpraHU3aluy aBTOMATH3UPOBAHHOTO KOHTPOJIS.

[IpakTuyeckue 3a1aHus ¥ 3a7a4u IPEICTABICHBI B pa3/enax:

1. OcHOBBI CTPOEHUsI BelIeCTBA — 33/1a41 HA COCTABICHHE XUMHYECKHX (POPMYIT IBYXaTOMHBIX
COCTMHEHHH (OKCHJIOB, CYJIb()HI0B, THAPUJIOB U T.I1.).

2. XuMHYeCKHEe peaKIuu

2.1. 3agaun Ha COCTaBJICHUE YpPABHEHHM PpEAKUMI: COCAVMHEHHUS, 3aMCIICHUS, Pa3JIoKEHUs,
oOMeHa.

2.2. 3agaun Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTUK MPOJYKTa PEAKIUU COCTUHCHHUS;
MaccoBOW WM OOBEMHOW [JOJMM BBIXOJA TMPOAYKTa PEAKIHH COCTUHEHUS OT TEOPETHUECKU
BO3MOXXHOT'O; 0ObEMHBIX OTHOIICHHH ra30B; KOJMYECTBEHHBIX XapaKTEPUCTHK MCXOIHBIX BEIIECTB U
MPOAYKTOB pEaKIUH; Macchl (00beM, KOJMYECTBO BEIIECTBA) MPOAYKTA PEAKIHUH, €CIIM OJHO W3
BEIIECTB JIaHO B BHJIE PACTBOPA C ONpPEAENIEHHOM MAacCOBOM J0JI€il paCTBOPEHHOT'O BEIIECTBA.

2.3. 3ajaHus Ha COCTABJIEHUE MOJIEKYJISIPHBIX U HOHHBIX PEAKIUI C ydacTHEM OKCHUJIOB, KUCIOT,
OCHOBaHUUM U COJIeH, MOHHBIX PEAKIMI TUIPOIH3a COJieH, YCTAaHOBJIICHHWE W3MEHEHMsI KHUCIOTHOCTH
Cpelbl.

3. CTpoeHue U CBOICTBA HEOPraHNYECKHUX BelIeCTB

3.1 3agaun Ha pacueT MaccoBOM JOJM (Macchl) XUMHUYECKOI'O 3JIEMEHTa (COEIUHEHMS) B
MOJIEKYJe (CMECH).

3.2. Tlpaktuyeckue 3afaHus MO KiacCH(PHUKAIMK, HOMEHKIATYpe M XUMHUYECKHM (Qopmyaam
HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB.

3.3. [IpakTrueckue 3a1aHus Ha ONpEesIeHNEe XUMHUECKOW aKTHBHOCTH BEIIECTB B 3aBUCUMOCTH
BUJIa XUMUYECKOM CBSI3U U TUTA KPUCTAJUIMYECKON PEIIeTKH.

3.4. 3agaHus Ha COCTaBJIIEHWE YpPAaBHEHUN XHUMHYECKMX pEAKIUH C ydacTHeM IpPOCThIX U
CIIO)KHBIX HEOPTaHMYECKUX BEHIECTB: OKCHIOB METAJUIOB, HEMETANIOB U aM(pOTEPHBIX AJIEMEHTOB;
HEOPTaHMYECKHUX KHUCIIOT, OCHOBaHMW M aM(OTEPHBIX THAPOKCHUIOB, HEOPTaHWYECKUX COJIEH,
XapaKTepPU3YIOIIUX UX CBOMCTBA U CITOCOOBI MOTyUEHHSI.

4. CTpoeHuUe U CBOWCTBA OPraHNYeCKUX BellecTB

4.1. 3amanusi Ha COCTaBJICHHE Ha3BAaHUI OpPraHMYECKUX COCIUWHEHUN MO TPUBHATIBHOW WU
MEXIYHAPOAHOW CHCTEMATHYECKOW HOMEHKIIATYPE;

4.2. 3ajaHusa Ha COCTaBIIEHUE TMOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POpMYN opraHHMYECKHX
BEIIECTB OTAEIBHBIX KIIACCOB.

4.3. 3agaun Ha ompeJeNieHue MpocTeimeld (GopMysnbl OpraHMYEeCKOW MOIEKYNbI, UCXOAS W3
3JIEeMEHTHOTO cocTaBa (B %).

4.5. 3agaHusl Ha COCTaBJICHHE ypPAaBHEHUN XMMUYECKUX PEAKIUil C y4yacTHEM OpraHMYeCKHX
BEIIECTB HA OCHOBAaHHUH UX COCTaBa U CTPOCHHUSI.

4.6. 3agmaHuWs Ha COCTaBIEHHUE YPaBHEHHH XUMHYECKHX pEAKIHMi, HWUTIOCTPUPYIOIINX
XUMHYECKHE CBOWCTBA C yYETOM MEXaHWU3MOB NMPOTCKAHMS JAHHBIX PEAKIWA W TeHETUYCCKOU CBS3U
OpPraHMYECKUX BEIIECTB PA3HBIX KIACCOB.

4.7. PacueTHbIe 3a/1a4H 110 YPAaBHEHHSIM PEAKIIUN C YIaCTHEM OPTaHUYECKHUX BEIIECTB.

5. Kuneruueckue M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX
peaxkuuii

5.1 TIlpakTudeckuwe 3aJaHUsi HAa OIEHKY HW3MEHEHHUS CKOPOCTH XHMHUYECKOH peakiuu W
HaTpaBJICHUs] CMEUICHUS PABHOBECHS C MCIIONIb30BaHKeM npuHiuna Jle-1llatense.
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5.2 3agaunm Ha pacyerbl TEIIOBBIX 3()(PEKTOB XMMHUYECKMX pEeaKIMid M OIpeesieHHE THUIIa
peakmuu (1Mo TerioBoMy 3G EKTy: SK30- U SJHIOTEPMHUIECKHUE).

IIpumepsl 32124 N0 Pa3HbIM TeMAaM AU CHHUILIMHBI

I. C BapuanTamu 0oTBETOB

1. B peakuuio, TepMOXUMHUECKOE ypaBHEHHE KOTOpor S + Oz = SO, + 297 k/Ix, BcTynuia cepa
Maccoii 1 r. KonmndyecTBo TemIoThl, BBIAEIUBILEECS IPU ITOM, PaBHO:

A) 9,28 xJIx

b) 74,25 x]Ix

B) 29,7 x1x

2. YKaXuTe COoJib, BOJAHBIA pacTBOp KOTOPOW UMEET IICJIOUYHYIO CPENY

A) cynbdat Kamus

b) xnopun antomMuHus

B) xapGonat kanus

3. Onpenenute Ha3BaHUE BEIIECTBA, IJIaBHAs LIEMb KOTOPOTO COCTOMT M3 YEThIpEX aTOMOB
yriaepoja, COACPKUT KapOOKCHWIIbHYIO TPYIIY U OAHY ABOMHYIO CBSI3b, a TAKXKE paJuKalibl METHI U
STHIL

A) 3-metmi-3-3TunOyTeH-3-0Bast KUCIOTa

b) 3-mertun-2-stunbyren-3-oBas KucioTa

B) 2-metnn-3-3tundyren-3-oBast KHCIOTa

dacerHble 3a1a9H

4. CocraBbTe XUMHUYECKHE (POPMYIIBI IBYXaTOMHBIX COCITUHEHUHN: {CHIMIN] KaJbIHs, THAPHUI
Oapus, cynsdun xenesa (I1I), okenn azora (II), oxcnp amromunus, xnopun xenesa (II), autpun 6apus,
okcua pryru (I), okeun cypbmsl (V); okeun meau (I), xmopun pryru (II), Hutpua kamus, CUIMLIUI
Marausi, Tuapu amoMunus, cynshun ceunna (I1I), 6pomua muHka, okcua yrieponaa (II), oxcua xmopa
(V); aurpun Hatpus, nonun meau (1), okcun xpoma (II), oxcun azora (V), runpua Hatpus, XJIOpUJ
xpoma (II), okenpn xanus, okcua mbitbsika (I1I), cynsdun nunka}.

5. Ilpu B3aumopeiictBuu {40; 20; 35} r cmecu {cepebpa U LMHKA; UUHKA U MEIU; MEAU U
&Keleza} ¢ COJSHOW KHUCIOTOM BbLaenwiock {6,72; 2,24; 5,6} n raza (u.y.). Onpenenure MaccoByro
noito (B %) {1mHKa; MeH; JKelie3a} B CMECH.

6.YpaBHSITE OKUCIUTEIFHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

{Mn02 + H,SO, = MnSO4 + O, + H,0;

Zn + K,Cr,07 + H,SO4 = ZnS0O4 + Cr2(804)3 + K»SO4 + H,0;

KCIO; + S = KCIl + SO} MeToaoM 3JeKTpPOHHOTO OajaHca; OMPEACTUTEe OKHUCIMTEIb |
BOCCTAHOBHUTEIIb.

7. Onpenenute MOJIEKYJISIpHYIO (GopMyny yrieBomopona, conxepxkaiiero {80%; 85,7%; 75%}
yriepoaa. OTHOCUTeNbHAs MJIOTHOCTh MApOB BEILECTBA MO {BOJOPOJY; BO3JyXY; KHCIOPOAY} paBHa
{15; 1,931; 0,5}.

A) C4Hg

b) CzHs

B) CH4

BonpocurenbHbie popMyJIHPOBKH:

8. Kakas mMacca ykCycHOW KHCIOTBI MOTpeOyeTcs [uis cuHTe3a 3Tuianerara maccoil 140,8 .
Brixop a¢pupa npumute paBHbIM 80% OT TEOPETUYECKU BO3MOKHOTO.

9. Kakum peakTHBOM MOXHO OTIUYMTH TJIMLIEPHUH OT TIOKo3bl? CoCTaBbTe YpaBHEHHE
Ka4eCTBEHHOW peakIny JUTsi OOHAPYKEHUSI MHOTOATOMHBIX CITUPTOB Ha MPUMEpPE TIINIEPUHA.

10. C moMoIIpl0 KaKOro peakTHBa MOXHO pacno3Harh rajorenua-uonsl (Cl-, Br-, 1-)?
CocTaBbTe ypaBHEHHUS KAYECTBEHHBIX pEAaKIHMH B MOJEKYJISIPHOM M HOHHOM Qopmax. YKaxuTe
MPU3HAKU PEaKLUH.

3amaun, Kak W Jpyrue JUJaKTHYECKHe 3aaHusl, MOTYT BBINONHATH OOydaromyr |
KOHTPOJHUPYIOLTYI0 pyHKIUHU. Pemenne 3ajau MOXKET OCYIIECTBIATHCSA HA PA3IUYHBIX THIIAX M dTarax
3aHSATHH.
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2.1.3. IIpaKkTUKO-OPHMEHTHPOBAHHbBIE 3aJaHUS

[IpakTUKO-OpHEHTUPOBAHHbIE 3a/1aHus (KaK TEOPETUYECKUE, TaK U PacueTHHIE), HAIIPABJIEHbI Ha
pa3BUTHE peE3yabTaTOB OOyUeHHs] OCHOBHOTO MOIyJs (paszenbl: «OCHOBBI CTPOCHHUS BEIIECTBAY,
«CTpoeHre U CBOWCTBA HEOPraHMYECKMX / OpraHMveckux BellecTB», «Kunetnueckue u
TEPMOJMHAMHYECKHE 3aKOHOMEPHOCTM IPOTEKaHUs XUMHYECKMX pPEaKLUil») U  BbIIBICHUE
XUMHUYECKON CYIIHOCTH OOBEKTOB MPHUPOJBI, MPOU3BOACTBA M ObITa, C KOTOPBIMU YEJIOBEK
B3alMO/JICICTBYET B IPOLECCE TPAKTUUECKON AESITENbHOCTH (IIPUKIIAHON MOYJIb).

[IpakTUKO-OpHEHTUPOBAHHbIE  3a/laHUs  MOXHO  ONpEAENuTh  KaK  IeJarormyecku
nepepaboTaHHbIA PparMeHT MPOoheCCHOHATBLHON AeaTeIbHOCTH crienuanucta. OHU pa3pabaThIBAIOTCS
JUId TPOBEPKM 3HAHUM M yMEHUN o0O0ydaromuxcs JAEHCTBOBaTb B IIPAKTUYECKHUX, HETUIIMYHBIX,
OKCTPEMalbHBIX M JApyrux cutyanusx. [lpu wu3ydyeHuun OUCHUIUIMHBL «XHUMHS» TMPAKTHUKO-
OpPUEHTUPOBAHHBIC 3a/laHUS PUMEHSIOTCS IS aKTHBH3AIUK y4eOHO-TI03HABATEIbHON AEATEIIbHOCTH
00y4aroluXcsl MyTeM «IOTPYKEHUs» UX B MPOOJIEMbl XUMUYECKUX HCCIIEJOBAHUM, BO3HMKABIINX B
HCTOPUU Pa3BUTHS HAYKHU, WM UMEIOIINX IPAKTUUECKOE 3HAUECHUE JJIs YEJIOBEKA.

2.2. OuneHouyHble cpeacTBa PpyO0e:KHOro (TeMaTH4eCKOro) KOHTPOJSA IO JAWCHMILIMHE

«XuMua»

PyOexHplii (TeMaTH4ecKHil) KOHTPOIb MO JUCHUILUIUHE «XUMHS» MPOBOAUTCA B (dopme
KOHTPOJIBHBIX Pa0OT MO pa3fesiaM OCHOBHOT'O MOAYJS Ha OTIENbHBIX 3aHSTHAX, KEHCOB M yueOHO-
UCCIIEIOBATENECKUX IPOEKTOB.

2.2.1. KonTpoJbHble padoThI 10 pa3aeam

KoHnTposibHble paboThl 10 XMMHUM KaK OLIEHOYHBIE CPEJCTBA PYOEKHOIO KOHTPOJIS 3aBEPILAOT
u3yuyeHue | uiam 2 TeMaTUYECKHX Pa3/ielIoB OCHOBHOTO MOJTYJIS.

Paznen 2. Xumuuyeckue peaxkuun. KonrtposbHasi paGora «CrpoeHwe BemecTtBa H
XMMHYeCKHe peakuun»

KonTponbHas padoTta conepKUT YeThIpe BHU1a 3aJaHUil:

1. 3agaun Ha cocTaBlieHHME XMMUUYECKUX (OPMYIT IBYXaTOMHBIX COEIMHEHUH 0 UX Ha3BaHMIO.

2. 3ajauu Ha COCTaBJICHUE YPaBHEHUM peaklUii: COEIMHEHNUs, 3aMELIEHMs], pa3JIoKeHusl, oOMeHa
U peakuil ¢ yyacTueM KOMIUIEKCHBIX CO€MHEHHH; OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIHii.

3. 3amaHus Ha COCTaBJIEHME MOJIEKYJISIPHBIX M HOHHBIX peakUud THUApPOJIM3a COJIEH,
YCTaHOBJICHHE U3MEHEHHUSI KUCIOTHOCTH CPEIbI.

4. 3amaun Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTHK 10 YPaBHEHUSM XUMHYECKHX PEaKIIHM:
MaccoBOM MM OOBEMHOW [JOJIM BBIXOJA MPOAYKTAa PEAKIMH COETUHEHHUS OT TEOPeTHUECKU
BO3MOKHOTO; OOBEMHBIX OTHOIIECHHH Ta30B; KOJMYECTBEHHBIX XaPaKTEPUCTUK MCXOIHBIX BEIIECTB U
IPOAYKTOB peakiuu; Macchl (00beM, KOJUYECTBO BELIECTBA) MPOAYKTA PEAKIMH, €CIIM OJHO M3
BELIECTB JIaHO B BHJIE PACTBOPA C ONpPeAEIEHHON MacCOBOM J0JI€il paCTBOPEHHOT'O BEILLIECTBA.

Paznen 3. CrtpoeHume m cBoiicTBa HeopraHmveckux BemecTB. KonTpoabHasi pabdora
«CBoiicTBa HEOPraHNYeCKUX BEleCTB)»

KonTtponbHas paboTa coepXKUT TpU BUJIA 33/1aHUIL:

1. 3agaun Ha pacyeT MaccoBOM JT0JIM (MAcChl) XUMHYECKOTO JIEMEHTa (COeTMHEHHS) B MOJIEKYJIe
(cmecn).

2. TlpakTuyeckue 3amgaHusi MO KiIacCU(UKAIMK, HOMEHKJIATYpPE M XHMHYECKUM (opmynam
HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB: OMNpEAETIeHHE Kiacca HEOPraHWYEeCKHUX BEIIECTB,
Ha3bIBaTh HEOPTraHMYECKUE COCIUHEHHS MO MEXIYHApOJHOW W TPUBHAIBHOW HOMEHKJIAType TI0
XUMHUYECKHM (hOopMyIIaMm.

3. 3amaHus Ha COCTABIICHHE YPaBHEHHI XUMUYECKUAX PEAKIUI C yIaCTHEM MPOCTHIX U CIO0KHBIX
HEOPraHMYECKUX BELIECTB: OKCHAOB METAUIOB, HEMETAUIOB U  aMQOTEPHBIX DIIEMEHTOB;
HEOPTaHMYECKUX KHUCIIOT, OCHOBAaHMA H aM(OTEPHBIX THAPOKCHUIOB, HEOPTaHUYECKUX COJIEH,
XapaKTepU3YIOIIUX UX CBOMCTBA M CIIOCOOBI MOTyUSHHS.

Pasnen 4. Crpoenme u cBoiicTBa opraHuyeckux BemiecTB. KoHTpoubHas pabora
«CTpoeHMe M CBOIICTBA OPraHMYeCKHX BeleCTB

KonTpomibHast paboTa COCTOUT U3 MATH BUIOB 3a/laHUM:
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1. 3agaHust Ha cCOCTaBJICHUE HA3BAaHUN OPraHUYECKUX COCIMHEHHMH MO XMMHUYECKHM (popmynam
(B T.4. CTPYKTYPHBIM) C MCIIOJIb30BAaHMEM TPHUBHAIBHON WIM MEXAYHApOIHOW CHCTEMATHYECKOH
HOMEHKJIATYpBhI.

2. 3ajaHus Ha COCTaBJECHUE IOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHUYECKHUX
BELIECTB OT/AEJIbHBIX KJIACCOB 10 UX Ha3BaHUSAM B COOTBETCTBUH C MEXAYHApOAHONH HOMEHKIIATypOM.

3. 3ajaunm Ha ompezaereHue mpocTeliiel (opMysbl OpPraHMYECKOW MOJIEKYJbl, MCXOIsl U3
3JIEMEHTHOTO cocTaBa (B %).

4. 3amaHus Ha COCTaBJICHHUE YPaBHEHUN XMMHUYECKHUX PEaKLUi, HIUIFOCTPUPYIOLINX XUMHYECKUE
CBOMCTBA C yUETOM MEXaHU3MOB IIPOTEKAHUS JAHHBIX PEAKLIUNA U T€HETUYECKOU CBSI3U OPraHUYECKHX
BEILIECTB Pa3HbIX KJIACCOB, B T.4. LIENIOYKH IIPEBPALLEHUM.

5. PacyeTHble 3a/1auu 10 ypaBHEHUSAM PEAKIMM ¢ yUaCTHEM OPraHUYECKUX BELIECTB.

Paszgen 5. KuHernmyeckne W TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH TMPOTEKAHMS
xumnuyeckux peakunuii. Konrpoabnas padora «CkopocTh XMMHYECKO peakuMu U XUMHYeCKoe
paBHOBeCHE»

KonTtponbsHast paboTa COCTOUT U3 TPEX BUIOB 3a/1aHUI:

1. PacueTrHble 3a1a4u HA U3MEHEHUE CKOPOCTH XMMHUYECKUX B 3aBUCHMOCTH OT KOHLEHTPaLUU
pearupyouux BeIecTB U TEMIIEPATYPhl.

2. 3ajauu Ha pacyeThl TeIUIOBBIX 3(PPEKTOB XUMUUECKUX PEaKLUil U olpeielieHUe TUIla peaKkiuu
(o terutoBoMy 3 (eKTy: 9K30- M SHAOTCPMHUECKHUE).

3. 3amanus Ha npumeHeHue npuHuuna Jle-Illarense g HaX0XIAEHUS HANPABIECHUS CMEILEHUS
paBHOBECHSI XMMMUYECKON pEaKIUMU U aHaiu3 (PaKTOpOB, BIHUSAIOIIMX HAa CMEIIEHHE XUMHUYECKOTO
paBHOBECHS.

[IpuBeneM mnpumepsl 3aJaHUl KOHTPOJIBHOM paboTel mo TemMe «CTpoeHMe W CBOMCTBa
OPraHHYecKHMX BellecTB)», KOTOpas MPOBOJAUTCS MOCIIE U3yUeHHs 00yUaroUIMMucs pasjena 4.

[To wuroram wu3ydenus pasaena4d «CrTpoeHHne W CBOWCTBA OPraHMYecKHX BeleCTB»
oOyuatomuecs: OyayT ClIOCOOHBI:

— OIpeAeNaTh NPUHAIJICKHOCTh BEIIECTB K Pa3jIMUHBIM KJIacCaM OPraHUYEeCKUX COEIMHEHUM;
TOMOJIOTH U U30MEPHI;

— Ha3bIBaTh U3yUYECHHbIE BEIIECTBA 10 «TPUBUAIBHOW» WM MEXIYHAPOIHON HOMEHKJIIATYPE;

— XapaKTepHU30BaTh CTPOCHUE U XUMUYECKHE CBOMCTBA N3YUYEHHBIX OPraHUYECKUX COCIUHECHMI;

— OOBSICHATH 3aBUCUMOCTb CBOMCTB OPraHMYECKHX BEUIECTB OT UX COCTAaBA U CTPOCHMUS;

— MPOBOANUTH BBIYMCIICHUS IO XUMUYECKUM (OpMYJIaM U YpaBHEHUSIM.

TemaTudeckuii KOHTPOJIb OCYHIECTBIsETCS MeTogoM TectupoBanus (I) wiam B dopme
MUCEMEHHOW paboThl, BKIIOYAIOIIEH MpakTuieckue 3ananus u 3aaayuu (II).

IIpuBenem npuMep KOHTPOJILHOM padoThl B popme TecToBbIX 3aaanuii (I).

1.BemiectBo, cocTaB KOTOPOro BhIpaxkeH MoJeKysipHoi popmyroit C3Hg oTHOCHTCS K Ki1accy:

1) apensl

2) amKaHbl

3) ajmKeHbl

4) amKUHBI

2.Ha3panwue BemectBa, popmysia kotoporo: CHs-CH(CHj3)-CH,-CH,-OH

1) 6yranon-2

2) IeHTaHo-2

3) 2-merunoOyranon-4

4) 3-metunOyranoi-1

3.BemectBo, umeromee Gpopmyny CHo,=CH, Ha3piBaeTcs:

1) Tomyon

2) aTUNIEH

3) rnuuepuH

4) nponaxon

4. BemecTBo, Ha3BaHKE KOTOPOTO MPOMHOHOBAS KUCIOTA, UMEET GOopMyITy:

1) C,HsOH
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2) (CH3),NH

3) CH3-CH,-COOH

4) C3HyOH

5. ns ankaHOB XapakTepHA peakiusi:

1) npucoenunenus Hp

2) XJIOpUpPOBAHHUSI HAa CBETY

3) obecuBeunBanus pactsopa KMnO4

4) moauMepHu3aIuu

6. MeraHon pearupyer c:

1) HaTpuem

2) Bopou

3) BogopoaoM

4) MmeTaHOM

7. YKcycHas KUCIIOTa BCTYMAET B PEAKIHIO C:

1) AgNOs

2) NaCl

3) Na,CO3

4) H,0

8. BepHbl 11 yTBEPKACHUS:

A. AMUHBI TPOSIBJISIFOT OCHOBHBIE CBOMCTBA

b. AMUHOKUCIIOTBI IPOSBIISIOT TOJBKO OCHOBHBIE CBOICTBA

1) BepHO TOIBKO A

2) BepHO TOJBKO b

3) BepHbI 00a yTBEPKIEHUS

4) HEBEpPHO HU OJTHO U3 YTBEPKIACHUM

9. Vpasuenue xumuueckoii peakiun CoHg+Clo—CoHsCI+HCI sBsieTcs:

1) peakuueil 3amelieHus1, IPOTEKAIOLIEH 110 paJuKaIbHOMY MEXaHU3MY

2) peakiueil mpucoeIuHEHHs, MPOTEKAIOIIEH MO PaUKAIbHOMY MEXaHU3MY

3) peakuuei 3aMenieHus1, TPOTEeKaroel 0 HOHHOMY MEXaHU3MY

4) peakiueil mpucoeTuHEHMs, MPOTEKAIOIIEeH IO HIOHHOMY MEXaHU3MY

10. B peakuuro «cepeOpsiHOTO 3epKajia» (C aMMHUAYHBIM PAacTBOPOM OKCHa cepedpa) BCTYIAET:

1) sTanon

2) rioko3a

3) rnunepuH

4) kpaxmai

11. VYcraHoBuTe COOTBETCTBHE MEXKIy Ha3BaHUEM BeIIeCTBA U KiaccoM (TPYMIoi)
OpPTaHUYECKUX COCTUHEHUH, K KOTOPOMY(-0ii) OHO MTPHHAIJICIKHUT.

HazBanwue BemecTBa

A) CH3COOH

b) CH3-CH,-CH3

B) CH,=CH-CH,-CH3

I') CH3-CH,-OH

Knacc oprannuecknx coequHEeHHI

1) oHOATOMHBIE CITUPTHI

2) yriaeBoJisl

3) xkapOOHOBBIE KUCIOTHI

4) apoMaTH4ECKHE YIIIE€BOAOPOIbI

5) HernpeeNnbHbIe YTIeBOA0POAbI

6) mpenenbHbIe YIIIEBOAOPO/IbI

12. B cxeMe npeBpalieHui

1500°C Caxr +Br;

CH;— X;1— 6enson — Xo
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BEIIECTBAMH X1 U X2 COOTBETCTBEHHO SBJISIOTCS:

1) anerunen

2) aTUNIeH

3) 6pomOeH30I

4) xnopbeH3o

5) dbenon

6) LUKJIOTeKCaH

13. Omnpenenure MoinekynsipHyro ¢opMyiy BeulecTBa, coaepxkamero 37,5% yriuepona, 50%
kuciopona u 12,5% Bogopoaa. OTHOCUTENbHAS IUIOTHOCTh IAPOB ATOI'0 BELIECTBA 10 BOJOPOY paBHA
16.

1) CH;OH

2) C,Hs0OH

3) HCOOH

4) C¢HsOH

14. Ckonpko nIUTPOB Bomopoaa motpedyercs st oOpasoBanusi 10,2 T 3TUIOBOrO CUPTA W3
aleTalb/IeTu/1a, €CIIM BBIXOJ POAYKTa peakuuu coctapiset 80%"?

1)6,2n

2)3,1n

3)12,75n

4)11,2 7

2.3. OueHo4HbIe CpeACTBA MPOMEKYTOYHOMH ATTECTAIMH N0 JUCHUILIMHE «XUMHUD)

[IpomexyTouHas arrecTanus MO IUCHUIUIMHE «XUMHUS» TPOBOAUTCA B (opme 3K3aMeHa.
Kaxnpiit sKk3aMeHAIIMOHHBIN OWUJIET COCTOMT W3 TpeX 3ajaHuii: 1) TeopeTHdeckoe 3a/laHue B BUJE
BOIIPOCa U3 TEOPETUYECKOrO COJEP>KaHUS OCHOBHOTO W MPUKIAAHOTO MOJIYJEH; 2) MpakTHYeCcKoe
3ajaHue (COCTaBJIEHME YPaBHEHMH XHMMUYECKHUX PEAKIUM C y4yaCTHEM HEOPraHWYEeCKUX WU
OpPraHMYECKUX BEIIECTB, B T.4. ILIETIOYEK MPEBpAllleHUH W KAYECTBEHHBIX pPEaKUUi OOHaApYKEHUS;
XUMUYECKUX (POPMYJI HEOPTraHWUYECKUX M OPraHUYECKHX BEUIECTB, B T.4. CTPYKTYPHBIX; 3aJIaHUSI TIO
HOMEHKJIAType HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB; OIIEHKAa U3MEHEHUSI CKOPOCTH XUMHUYECKON
peaKluy ¥ HaIpaBJIEHUsI CMELLEHUSI paBHOBECHS C UCHOJb30BaHueM npuHiuna Jle-llatense; ouenka
XUMHUYECKOTO COCTaBa M 0OOCHOBAaHHWE NMPUMEHHMOCTH O0OBEKTa OMO- MJIM TeXHOC(Ephl M T.I.); 3)
pacdeTHas 3aja4da (pacyeThl MO YPABHEHUIO XMMUYECKUX PEaKIIMii, pacueT MacCOBOM JOJU (MaccChl)
XMMHUYECKOIr0 3JeMeHTa (COelMHEHMs) B MOJIEKyJe (CMecH); olpeneieHue MpocTeiiei Gpopmyibl
OpPraHMYECKON MOJIEKYJNbI, UCXOJS U3 3JIEMEHTHOro cocTtaBa (B %); pacueTsl TEMIoBBIX 3((deKToB
XUMHUYECKHUX PEeaKIUi; pacyeThl 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peakiMd OT KOHIICHTpPAIUH U
TEMIIEpaTyphl U T.I1.).

[IpuBeneM mpuMep 3K3aMEeHAIMOHHOTO OHIIeTa.

3aganmue 1.

Kakoii pacTBOp MCHONB3YIOT IJii Ka4€CTBEHHOM PEKIMM OMpEeNelIeHUs XJIOPHAO0B, OpPOMHJIOB,
Monunos? Hanummre ypaBHeHUs peakuil © 000CHYWTE OTBET.

3aganue 2.

Jlana cxema npeBpamieHui.

C,HsOH A1203:400°_ 51 KMnO4, H20,0-20°_ oo HBr(ms6,t_y 3t o~y —,C,H,0

[TponummTe Bce peakiuu u onpeaenuTs Bemectsa X1, X2, X3.

3aganue 3.

Omnpenenute MacCOBBIE IO XUMHUYECKUX DJIEMEHTOB B okcuzae amoMuHus Al,Oz u BeIpazute
WX B MPOIICHTAX.
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3aKjIoueHue

Taxum oOGpazom, (HOHA OLIEHOYHBIX CPEACTB MO TUCHUILUINHE «XHUMHUSD» COCTOUT U3 OLEHOYHBIX
CPEACTB TEKYIIETo, PyOeKHOTO (TEMaTHYECKOTr0) KOHTPOJISA U 33/1aHUI TPOMEXKYTOYHOM aTTeCTaIlH.

B yuebGHO-MeTOIMYECKOM KOMIUIEKCE TPUBEACHBI NpPUMEPHl 3aJaHUil, KOTOpBIE SIBISIOTCS
MozenbHbIMU. Kakaplii mpenopaBarenb, B CBOIO OuYe€pellb, B pPaMKaXx CBOEH METOAMYECKON
NeSITeIbHOCTH CaM IPOEKTUPYET U pa3pabaThIBaeT cpecTBa 00YUEHHS U KOHTPOJIS, a TaKkKe BbIOMpaeT
METOABl M OpraHu3aloOHHBIE (OPMBI HCXOAS W3 OPTraHU3AMOHHO-TIEArOTUYECKUX YCIOBUN
00pa3oBaTENBHOIO IMpoIecca, COOCTBEHHOTO OIBITA, YPOBHS IOJATOTOBICHHOCTH W MOTHUBALUU
CTYJCHTOB.
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