[lokyMeHT noAnucaH NPoCToii 3NeKTPOHHOM NOANMCHIO
MHdopmauus o Bnagenblie:

®NO: Komaposa CBetnaHa lOpuesHa

[omxHocTb: MpopekTop no 00pa3oBaTeNbHOM AeATENbHOCTH

[lata noanucanms:
YHUKanbHbIA Nporpa
43bad2f5deae4116

QN73N)4 493 .40 N7
U7.ZUZ0 1271007

MMHbI/ KHOY:

®enepaibHOE rOCYAAPCTBEHHOE DI0/KETHOE oOpasoBaTeabHOE

bfchb9ac98e39108031227e81add207ch¥eA PRFSREHE I"“c‘“e”’ 00pa3oBaHus

COMCKIIf TOCYy TapCTBeHHbIH arpapHbIil yHHBEPCHTET

umenu I.A. Croabinina»

YHuBepCHTETCKUIT KOIE/UK arpodisneca

0011 no enennansuocti 36.02.01 Berepunapus

COI'’TACOBAHO VTBEPK/IAIO
Pyxosomutens OOII JlupexTop
[?//7,7%5 E.U. TepeleHko WAH LleBueHko

«f#» uronst 2026 T. Tk

R s

o, i o NS
O t6eoe0t® "

8500508220 P £
g * “EHMU\‘N;’@Q)Q »
e &

PABOUAS IIPOTIPAMN
lll'lcll"".‘“"'l bl

O00J1.11 Xumus

Brimyckaroliee OTIeleHne _ .
OTH@HCHHG OMOTEXHOJIOIHH H npaBa

" E.C. HoBukos:
PaspaGorunku PI1 (BHYTpeHHHE W BHELIHHE): WBLEa

BuyTpeHHHE SKCIEPTHIL:

3aBeyromias METOIUICCKHM OTIACIOM Pt I".A. T'openkuna
7z

Jupextop HCXb 7 - . .M. Jlemuykosa

) Omeck 2026




COJAEPXAHUE

1. OBIIIASL XAPAKTEPUCTUKA PABOUYEH ITPOTPAMMBI IUCLIUIIIIMHBI
2. CTPYKTYPA N COAEP)KAHUE NUCLUITJIMHBI

3. YCJIOBUA PEAJIM3ALIMN JUCHUTIJIMHBI

4 KOHTPOJIb 1 OUEHKA PE3VJIbBTATOB OCBOEHUWA JUCHUITIJIMHBI

IMTPUJIOXXEHUE

10

23

24



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOIr'PAMMBI JUCITATIINHBI

0OO0/. 11 Xumust

1.1. MecTO TUCUMILIMHBI B CTPYKTYpe OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMBbI:

Huctmmmmaa  OO/.11  Xumusi  aBisieTcsi  00s3aTEBHOM  YacThiO  00II€00pa30oBaTEIbHBIX
muciumiinH OOII B coorBerctBuu ¢ @I'OC CIIO no 36.02.01 Berepunapus.

1.2. He.]'l]: H INIAHUPYEMBIC PE3YJbTAThI OCBOCHUA TUCIHUIIIMHBI:

Henp nuctummuasl OOA.11 Xumusa hopMupoBaHue 3HAHUNA O XUMHUYECKUX 3aKOHOMEPHOCTAX U
UX MPUMEHEHUE IJIs1 OOBSICHEHUS MPUPOJIHBIX MPOILIECCOB U SBICHUS, IPUHATHS PEIICHUN B )KU3HEHHBIX
U TPOM3BOJCTBEHHBIX cuTyanusax. CojaepikaHue NpOrpaMMbl 00IIe00pa30BaTENbHON IUCIUILTHHbI
Pycckuil s13pIK HaNpaBiIeHO Ha JOCTHIKEHHE Pe3yJbTaTOB €€ U3yUeHUs] B COOTBETCTBUU C TPEOOBaHUAMU
dI'OC COO c yuerom npodeccronanpHoi HanpapieHHoctHn OI'OC CIIO.

Oco0oe 3HaueHue quCHUILIMHA uMeeT pu GopmupoBanuu u pazsutun OK 1, OK 2, OK 4, OK 7,

K 1.1.
Oo6mue Ilianupyemble pe3yJbTaThl 00yUeHUs1

KOMIIeTeHIN U Oomme JAucnuniimHapHbie

OK 01 BeiOupats | B Wactu TpymoBOro BOCHHMTaHUS: - | - BJaJETh CHCTEMOW XMMHUYCCKUX 3HAHUM, KOTOpas

CrIoco0bI FOTOBHOCTh K TpPyAYy, OCO3HAHHUE | BKJIIOYACT: OCHOBOIIOJIAraroIue MIOHATHUS

pelreHuss  3amad | IeHHOCTH MacTepCTBa, TPYHNOTMOOuE; - | (XUMUYECKH  DIIEMEHT, aToM,  JJIEKTPOHHAs

npodecCHOHANBH | TOTOBHOCTh K AKTHBHOM JEATEIBLHOCTH | 000JI0YKa aToMa, s-, P-, d-3JIeKTpOHHBIE OpOUTATH

Ol JESATENHLHOCTU | TEXHOJIOTUYECKOW ¥ COIMAIBHOW | aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,

MPUMEHUTENIBHO | HallpaBJICHHOCTH, CIIOCOOHOCTP | DIEKTPOOTPHUIATEIHHOCTh, CTENEHh OKHUCICHUS,

K pa3IUYHBIM | UHUIIUUPOBATh, IJIaHUPOBATH U | XUMHUYECKasd CBs3b, MOJIb, MOJSIpHasg Macca,

KOHTEKCTaM CaMOCTOSATENIHHO BBIMOJHATE TaKyIO | MOJISIPHBIIN 00BeMm, YTIIEPOTHBIH CKEJET,
JeSATEIbHOCTD; - UHTEpPEC K | GyHKIIMOHAIBHAS TPYIIa, pajuKall, HW30MepHs,
Ppa3IUYHBIM chepam | M30MepBl, TOMOJOTHYECKAW  Psll, TOMOJIOTH,
MpodecCHOHANBHOW  JIEATENBHOCTH, | YIJIEBONOPOJbI, KHCIOPOA- H  a30TCOJIeprKallie
OBnaneHue YHUBEPCATBHBIMY | COSIMHEHHS, OHMOIIOTUYECKH aKTHBHEIE BEIECTBA
y4eOHBIMU MMO3HABATENBHBIMU | (YTJIEBOJBI, JKUPBI, OENKW), MOHOMEp, IOJIUMED,
neicTBUsIMH: a) 0a30BbIC JIOTUYECKHE | CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
JIEUCTBUSA: - CaMOCTOSITETILHO | COCIMHCHMSI, KPUCTAUIMYECKas pEIIeTKa, THUIIBI
(hopMyIIMpoBaTh W aKTyaJU3UPOBATH | XUMHUECKUX peakuui (oKuCTUTENBHO-
mpo0iiemMy, paccMaTpuBaTh €€ | BOCCTAHOBUTEJBHBIE, 3K30- M SHIOTEPMUYECKHUE,
BCECTOPOHHE; - YCTaHABJIMBATh | PeaKIIMd HOHHOTO 0OMEHA), PaCTBOP, JICKTPOJIUTHI,
CYILIECTBEHHBIN MIPU3HAK WIN | HE3JIEKTPOJIUTHL, 3IEKTPOJIUTHYECKAS
OCHOBaHMUS TUIS CpaBHEHUS, | IUCCOLMALUS,  OKHUCIHUTEIb,  BOCCTAHOBUTEID,
Kraccupukaun  u  0O0OOIIEHUS; - | CKOPOCTh XHMHYCCKOW pEakKIuH, XHMHYECKOE
OTIpeNeNATh  MeNW  JACSITCIBHOCTH, | pABHOBECHE), TCOPUH W 3aKOHBI  (TEOpPHsI
3a/1aBaTh MapaMEeTPbl U KPUTEPUH UX | XUMUYECKOTO CTPOCHMSI OpPraHMYECKUX BEIIECTB
JIOCTYDKCHHS, - BRISIBIATE | A.M. bByTiepoBa, Teopust 3ICKTPOIUTHICCKOU
3aKOHOMEpPHOCTH M TMPOTUBOPEUMs] B | JMCCOLMAIMU, nepuoanyeckuii  3akon .M.
paccMaTpuBaeMBbIX SIBJICHUSIX; - | MenneneeBa, 3aKOH  COXPaHEHHUS  MAacChl),

BHOCUTB KOPPCKTUBLI B ACATCIIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJILTATOB
OCIIsAM, OLICHMBATH PUCKHA
HOCJ'IC,Z[CTBI/Iﬁ ACATCIIBHOCTH,

- pa3BuUBaThb KPC€AaTUBHOC MBIIIICHUC

3aKOHOMEPHOCTH, CHUMBOJMYCCKUN SI3bIK XHMUH,
(hakTOJIOTHYECKHE CBEIAEHUS O CBOWCTBAX, COCTABE,
MOJYYCHHH W OE30MacHOM  KCIOJb30BAHUH
BaXXHEUIINX HEOPraHWYECKHMX U OPraHUYeCKUX
BCIIICCTB B 6BITy 158 HpaKTH‘IeCKOfI ACATCIIBHOCTHU

TIpH pEelIeHNH )KU3HEHHBIX Mpo0yieM 0) | uenoBeka; - yYMETh BBIABISATH XapaKTepHBIE
0a3oBbIC UCCIIEZIOBATENNbCKHE | IPU3HAKM W B3aUMOCBA3b M3YYEHHBIX IOHATHH,
JOCHCTBHSA: - BIAaAETh HABBIKAMH | IPUMEHATH  COOTBETCTBYIOINUE IOHATHA  IIPH
y4eOHO-UCCIIEI0BATEIbCKOM U | ONMCAHHUU CTPOCHHS U CBOWCTB HEOPTaHWYECKUX U
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MMPOSKTHOM JIESATEIILHOCTH, HaBBIKAMU
pasperieHuss TpobsieM; - BBIBIATH
MPUYUHHO-CJICJICTBCHHBIC  CBSI3M  H
aKTyaJIM3UpPOBaTh 3a/a4yy, BBIIBUTATH
TUIOTE3y €€ pEemeHus, HaXOAUTh
apTyMEHTHI IS IOKA3aTEeNbCTBA CBOMX
YTBEPXKJICHUH, 3a7[aBaTh MapameTpbl U
KPUTEPUU PEIICHUS; - aHAIU3HPOBAThH
MOJTy4YeHHBIE B XOJIe PEIIeHHs 3a7adu
pe3yJIbTaThl, KPUTHYECKU OICHUBATH
WX JOCTOBEPHOCThH, IPOTHO3HPOBATH
W3MEHEHHE B HOBBIX YCJIOBUSX; -
YMETH MIePEHOCHTD 3HAHMS B
MMO3HABATCILHYID M TPAKTUYECKYIO
00JacTh XU3HEAEATENFHOCTH; - YMETh
WHTETPUPOBATh 3HAHWUSA W3 Pa3HBIX
HpCILMCTHI)IX 06H3CTCI‘/’I; - BbIABUI'aThb
HOBBIC nacu, HpezmaraTb
OpUTHHAJIBHBIE TIOXOABI U PEIICHHS; -
CIIOCOOHOCT, HMX HCIIOJIL30BaHUA B
Mo3HaBaTEeIbHOMN " COIMaJIbHOM
MIPaKTHKE

OpraHMYCCKUX BCUICCTB U HUX npeBpameHI/Iﬁ;
BBISIBIISITH B3aMMOCBSI3b XUMHYECKHUX 3HAHUH C

MOHATHSIMH i MIPEACTABICHUSIMHU JIPYTUX
€CTECTBCHHOHAYYHBIX  MPEAMETOB, -  yMETh
HCIIOJIH30BaTh HaMCHOBAHUS XUMHYCCKHUX
COCTUHCHUH MEXIYHapOIHOIO Coro3a
TEOPETUYECKOM W NPUKIAJHOM  XHMHUM H
TPUBUAJBHBIC HA3BaHUS BaXXHEHIIMX BELICCTB
(aTHiTeH, areTUJIEH, TJIUICPHH, thenom,
(dopManpmerun, yKCycHas  KHCJIOTa, TJIMIIWH,

yrapHbli Ta3, YIJEKUCHBIA Ta3, aMMHaK, ramieHas
M3BECTb, HETalieHas W3BeCTh, MUTHhEBas cojga M
IPYTHX), COCTABIATH (POPMYIIBI HEOPTAHUIECKUX U
OpPraHUYECKUX BEIIECTB, YPaBHEHUS XUMHUECKHX
peakuuii, OOBACHATH WX CMBICT; TOITBEPKAATH
XapaKTepHbIE XWUMHYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOUIMMH 3KCIIEPUMEHTAMH U 3aIlUCAMU
YPAaBHEHUN XUMHYECKUX pEakluil; - yMETb
YCTaHAaBIUBaTh  NPUHAJICKHOCTh  W3YYEHHBIX
HEOPraHWYEeCKHMX W OpPraHUYecKHUX BEIIeCTB K
OTIpesIeNIeHHBIM KJlaccaM M TPYIIaM COEIMHEHUH,
XapaKTepu30BaTh WX COCTaB M  BayKHeHIIne
CBOMCTBA; ONPEHENATh BUABl XUMHUYECKHX CBSI3EH
(xoBasileHTHas, MOHHaA, MeTaJlJIn4ecKas,
BOAOPOJHAs), THIBI KPUCTAUIMYECKUX PEIIETOK
BEIIECTB; KIIACCU(UIIMPOBATH XUMHYECKUE
peakuuy; - cOpPMHUpPOBATH TPEACTABICHHA: O
MaTepualbHOM €IWHCTBE MHpPa, 3aKOHOMEPHOCTSIX
Y TI03HABA€MOCTH SIBJICHHU TIPUPOABI; O MECTE U
3HAYEHUH XUMHH B CUCTEME €CTECTBEHHBIX HayK U
ee posid B O0ecledYeHNH YCTOHYMBOTO pa3BUTHS
YeII0BEYeCTRa: B pelieHnn mpooeM
SKOJIOTUYECKOH, JSHEPreTMYecKod U  MULIEBOM
0€30MacHOCTH, B Pa3BUTHU MEIWIIWHBI, CO3JIaHUH
HOBBIX MaTE€PHAaJIOB, HOBBIX HCTOUHUKOB HEPTUH, B
obecrnieueHnu PaIOHAIEHOTO
MIPUPOJIOTIONH30BAHNUS, B (dbopMupoBaHUH
MHUPOBO33pEHUsT M 0OIIel KyJIbTyphl 4eJOBeKa, a
TaK)Ke IKOJOTHIECKA 000CHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3/IOPOBBIO M TIPHPOJTHON Cpejie; - BIaleTh
CHUCTEMOU XUMHYECKHAX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIne MOHSTHSA
(IOTIONIHUTENBHO K CHCTEME HOHSATHH 0a30BOro
YpOBHS) - H30TOIBI, OCHOBHOE W BO30YyXKIEHHOE
COCTOSIHHE€  aToMa, THOpHAM3anus  aTOMHBIX
opbOuraneii, xumudeckas cBsa3b (" " u "", KpaTHbIE
CBSI3M), MOJISIpHAs KOHIIGHTpAIUs, CTPYKTypHas
dopmyona, H30MepHs (cTpykTypHas,
reoMeTrpuyeckas (IMC-TpaHC-U30MEpUs),  THIIBI
XUMUYECKUX peakuuid (rOMO- M TeTepOreHHbIE,
oOpaTtuMeble u HeoOpaTuMele), pacTBOpbI
(uctuHHBIE, JUCTIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPATHI, CTETEHb JUCCOLMAIIVH,
JJIEKTPONIN3, KPEKHHT, PH(GOPMHUHT); TEOPUH W
3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUYECKHE

nn
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3HaHMHI, JICXKame B OCHOBC ITOHHUMAaHUsA
NPUIUHHOCTHU " CUCTCMHOCTH XUMHUYCCKUX
SIBJ'IGHI/II\/'I, COBPCMCHHBIC MpeaACTaBJICHUA 0
CTPOCHUU BCIICCTBA HA aTOMHOM, MOJICKYJIIDHOM U
HaIMOJICKYJIAPHOM YPOBHAX; TIIPCACTABJICHUA O

MCEXaHHU3Max XUMHYCCKUX peaKHI/Iﬁ,
TCPMOJMHAMUYCCKUX n KHHCTHUYCCKUX
3aKOHOMCPHOCTAX UX MPOTCKaHUsA, O XUMHUYCCKOM
PaBHOBECHH, JUCTICPCHBIX CUCTEMaAX,

(akTorOrnYecKkue CBEACHUS O CBOWCTBAX, COCTABE,
MONy4YeHHH M OE30MacHOM  HCIOJIBb30BaHUH
BaXHEHIINX HEOPraHWMYECKHX M OpPraHWYeCKUX
BEIIECTB B OBITY M IPAKTUYECKOHW AEATEIBHOCTH
YeJI0BEeKa; o0Imux HayYHBIX NPUHIHTIAX
XMMUYECKOr0  IMPOU3BOACTBA  (HA  IpuUMepe
MPOM3BOJACTBA  CEPHOM  KHCJIOTHl, AaMMHAakKa,
MeTaHoNla, 1epepaboTku  HedTH); -  YMETh
NPOBOAMTH PAacCUeThl IO XUMUYECKUM QopMyliaM H
YpaBHEHUSIM XUMHAYECKUX peaxuuit c
UCIIOJIb30BaHUEM (PH3MYECKHX BEIMYUH (MacChl,
o0beMa ra3os, KOJINYeCTBa BEIIIECTBA),
XapaKTepU3YIOUINX BELIECTBA C KOJIWYCCTBEHHOM
CTOPOHBI: PAaCYEThl MO0 HAXOKACHUIO XMMHUYECKOH
(dbopMyJibl BeliecTBa; pacueThl Macchl (00beMa,
KOJIMYECTBA BEILECTBA) NPOLYKTAa PEAKIMH, €CIIH
OJTHO M3 MCXOAHBIX BEILECTB JAaHO B BHJE PAacTBOPA
C OIPEIEICHHOW MacCOBOM IOJEH pacTBOPEHHOIO
BEIIECTBA WM JaHO B M30BITKE (MMEET MPHUMECH);
pacueTbl MaccoBOW WM OOBEMHOW HOJIM BbIXOJA
NPOJIyKTa pEaKiMh; pPacdyeThl TEIUIOBOTO d(derra
peakiuii, 00bEMHBIX OTHOIICHUN Ta30B; - YMETh
BBISIBJISITH XapaKTEPHbIE NPU3HAKH M B3aWMOCBS3b
H3yYEHHBIX MOHATHH, NPUMEHATh
COOTBETCTBYIOLIME  TOHATUSA TpPH  OMNHCAHUHU
CTPOGHHSI W  CBOWCTB  HEOPTaHHYECKHX U
OpPraHMYECKMX BEIIECTB M MX [PEBpalLCHHIA;
BBISBIISITH B3aUMOCBSI3b XWMHUYECKHX 3HAHWUH C
NOHSATHAMH W TPEACTaBICHUSMH  JIPYyTUX
MpeaMeToB AJsl 0ojiee OCO3HAHHOTO NMOHMMAaHHS U
OOBSICHEHHS CYLIHOCTH MAaTe€pHajbHOIO €IMHCTBA
MHpa; HWCIMOJB30BaTh CHUCTEMHBIE XHUMHUYECKHE
3HaHUs i1 OOBSICHEHUS] W NPOTHO3MPOBAHUS
SIBIICHUH, MUMEIOIUX €CTECTBEHHOHAYYHYIO
MIPUPONY; - yYMETh HWCHOJb30BaTh HAWMEHOBAHUS
XUMHYECKUX COeIMHEHUH MEXITyHApOIHOTO COI03a
TEOPETUYECKOM U  MOPUKIATHOM  XUMHH U
TPUBHAJILHBIE HA3BAHUS BEIIECTB, OTHOCAIIMXCS K
M3YYEeHHBIM KJ1accam OpPTaHUYECKUX u
HEOPraHMYEeCKHX  COCIUHEHHUH;  HCIONb30BaTh
XUMUYECKYI0  CHMBOJIMKY  JAJSl  COCTaBJICHHSA
(hopMyJT HEOPTaHMUECKHMX BEIECTB, MOJIEKYIISIPHBIX
U CTPYKTYpPHBIX (pa3BEpHYTHIX, COKpAILEHHBIX H
CKEeNEeTHBIX) (OpMyn OpraHMYEeCKHMX BEIECTB;
COCTaBJISITh YPABHEHUS] XHMHYECKUX pEakluid Hu
pacKpbIBaTh ux CYIIHOCTB!
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OKHCIHUTCIbHOBOCCTAHOBUTCIBHBIX peaKuHﬁ
OCPEACTBOM COCTABJICHUA 3JICKTPOHHOI'O OanaHca
9TUX peaKHHﬁ; peaKuHﬁ HOHHOTO OOMEHa IMyTeM
COCTABJICHUA HUX IMOJIHBIX U COKpAIICHHBIX MOHHBIX

YpPaBHEHUH;  peakuuid  TUAPOJIN3a,  PEaKIUil
KOMIIIIEKCOOOpa30BaHMS (ma puMepe
THIPOKCOKOMITJICKCOB ~ IHHKA H  AJIOMHHUS);
MTOATBEPXKIATh XapaKTePHBIC XUMHUYECKUE
CBOICTBa BEIIECTB COOTBETCTBYIOITUMHU
SKCIICPUMEHTAMU W 3allUCSMH  YPaBHCHUH

XUMHUYECKUX PEAKIIMIA;, - YMETh KJlacCH(DHUIIMPOBaTh
HEOpPraHWYECKHEe M OpraHMYEeCKHE BEIIeCTBA U
XUMHYECKHAE PEaKIUH, CaMOCTOATEIHLHO BHIOWpATh
OCHOBaHUS M KpUTEPUU JJs  KJIacCU(UKAIUU
M3y9aeMBbIX XUMHYECKUX 00BEKTOB;
XapaKTEpHU30BaTh COCTAaB M Ba)KHEWIME CBOMCTBA
BCIIECTB, MPHUHAMISKAMUX K  OMPeACICHHBIM
KjlaccaM U TpyInaM COCAMHEHHH (IIPOCThIC
BEIIICCTBA, OKCH/IBI, THUAPOKCHIBL, couu;
YTIIEBOAOPOIBI, IPOCTHIE APUPHI, CIIUPTHI, (HEHOJHI,
aNBJICTHJIbI, KCETOHBI, KapOOHOBBIC  KHUCJIOTHI,
CIIOXKHBIE A(UPHI, JKUPBI, YIJIEBOABI, AMUHBI,
AMUHOKHCIIOTEI, OE€JKH); NpPUMEHSATh 3HaHUSA O
COCTaBe u CBOMCTBax BEIIECTB TS
IKCIIEPUMEHTAIBHOMN MIPOBEPKHU TUIIOTE3
OTHOCHUTENFHO  3aKOHOMEPHOCTEH  IMPOTEKaHUs
XUMHUCCKUX  pPEaKIMd W IPOTHO3UPOBAHUS
BO3MOXXHOCTEH WX OCYIIECTBJICHHS, - YMETh
MTOATBEPKIaTh HA KOHKPETHBIX PUMEPax XapaKTep
3aBHCUMOCTH PEeaKIMOHHOMN CITOCOOHOCTH
OpTaHUYECKUX COCTUHEHWN OT KPaTHOCTU W THIIA
koBasieHTHOH cBsi3n (" " u ""), B3aUMHOT'O BIIHSTHHS
aTOMOB M TPYII aTOMOB B MOJIEKYJIaX; a TaKKe OT
ocobeHHoCTe! peanuzanuu Pa3IUYHBIX
MEXaHU3MOB TPOTEKAHUS pEeaKIuil; - yMETh
XapaKTepH30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB
(B OCHOBHOM U BO30YXICHHOM COCTOSHUH) H
HOHOB XHUMHUYECKHUX JJIEMEHTOB 1 - 4 mepuojoB
ITepuonnueckoit cucremsl .M. MenneneeBa u ux
BAJICHTHBIE BO3MOYKHOCTH, UCIOJIb3Ysl MOHATHUS "S",
"p", "d-asexTpoHHbBIC" OpOUTAH, IHEPreTHYECCKUE
YPOBHU; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOWMCTB XMMHYECKUX DIIEMEHTOB U 00pazyeMbIX
MMH COSAMHEHHH 110 IEpHOAaM ¥ TPYIIIaM

OK 02
Hcnone3oBaTth
COBpPEMEHHbBIE
CpeJICTBa IOWCKa,
aHanmm3a u
MHTEPIIPETALNH
uHQOpMaIUK, U
UHQOPMAITOHHBI
e TEXHOJIOTHU
JUISL BBITTOJTHEHUS
3ama4y

B obmactm 1eHHOCTH  HAY4YHOTO
mo3HaHws: -  c(HOPMHPOBAHHOCTH
MHUPOBO33PEHUSI, COOTBETCTBYOIIETO

COBPEMEHHOMY YPOBHIO  pa3BHUTHUSA
HAayKd © OOIIECTBEHHOW MPAKTHKH,
OCHOBAHHOI'O Ha JIHAaJOre KYyJbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B TOJNUKYJIBTYPHOM MHpE; -
COBEpIICHCTBOBaHUE  SI3BIKOBOM U
YUTATEIhCKOU KYJIBTYPHI KaKk CPEICTBa
B3aMIMOACWCTBUS MEXAY JIOABMU U

YMETh IIJIAHUPOBATH U BBINIOJIHATH XUMUYECKUN
SKCIIEPUMEHT  (TpeBpalleHus OpPraHMYECKUX
BEIIECTB NPU HArpeBaHUM, MOIYYCHUE STHIICHA U
HU3YUCHHUE €T0 CBOﬁCTB, KauC€CTBCHHBIC pC€aKIIMKU Ha
NBJIETHJIBI,  KpaxMal, YKCYCHYIHO  KHCIOTY,
JieHaTypanust OCJIKOB IMPH HArpeBaHUM, I[BETHHIC
peakiuu OeJKOB; MPOBOIUTH PEAKINH HOHHOTO
oOMeHa, OIpeNeNsTh Cpely BOJHBIX PacTBOPOB,
KaueCTBEHHBIE Peakluu Ha CyibdaT-, KapOoHaT- U
XJIOPUJIAHUOHBI, HAa KAaTHOH aMMOHWUS, pelaTh
SKCIEpUMEHTAIBHBIC 3a/1a4M 10 TeMaM "Metais'”

6



poheCcCUOHAIBH
O IeATCILHOCTH

MO3HAHUS ~ MHPA; - OCO3HaHHE
IICHHOCTH HAYYHOW JCATCIBHOCTH,
TOTOBHOCTD OCYIIECTBIISITh
NPOCKTHYI0 U  HCCIEIOBATEIbCKYIO

ACATCIIBHOCTD HWHAUBUAYAJIBHO W B
rpynrie, OBJ'IaI[CHI/IC YHUBEPCAJIbHBIMHU

yUeOHBIMU MO3HABATEIBHBIMH
JCHCTBUSIMH: B) pabota c
uHpopmanue: - BiIageTh HAaBBIKAMHU
MOy YCHHUS HHpOPMAITHH u3
HCTOYHUKOB pasHbIX THIIOB,
CaMOCTOSITEIEHO OCYIIIECTBIISATh
MOWCK, aHAlM3, CHUCTEMATH3AIUI0 |
HHTEPIPETAIUIO HHPOPMAIUH
Ppa3ITHYHbBIX BHUJIOB u bopm

MIPEICTABICHNUS; - CO3JaBaTh TEKCTHI B
pa3nu4HbIX ¢popMmarax C  y4eToM
Ha3zHaueHWs MH(pOpMaMKU W IETIeBOH
ayJUTOpUH, BBIOMpas ONTHMAJbHYIO

dhopmy MPEICTABICHUS u
BU3YyaJIN3allly; - OLICHMBAThH
JOCTOBEPHOCTD, JETUTHMHOCTD
nH(pOpMAaIu, ee COOTBETCTBHE

MIpaBOBbIM U  MOPAJIbHO-3TUYCCKUM

HOpPMaM; - HCIOJNB30BaTh CPEICTBA
“H(OPMAITMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
peleHnn KOTHUTHBHBIX,
KOMMYHUKATUBHBIX "
OpTaHU3aIMOHHBIX 3amay c
coOJTI0IeHNEM TpeOoBaHMI
OPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
THTHEHBI, pecypcocOepexeHus,

NPABOBBIX U 3THUYECKUX HOPM, HOPM
“H(OPMAITMOHHOM 0€30MaCHOCTH;
BJIaZIeTh HABBIKAMH paCIlO3HABAHUS H
3aIUTHI uHpOpMAaIUH,
WHPOPMAITUOHHON 0e30macHOCTH
JMYHOCTH

n "Hemeranns") B COOTBETCTBHM C TNpaBHIAMH
TEXHUKH OC€30IaCHOCTH TIpH  OOpaImeHud C
BEIIECTBAMH U J1a0OPaTOPHBIM O0OpYyIOBaHUEM;
MPeCTaBIIATh pe3yabTaThl XUMUYECKOTO
JKCHEepUMEHTa B (opMe 3amucu  ypaBHEHHM
COOTBETCTBYIOIIMX peakuuii u (GOopMyJInpoBaTh
BBIBOABI Ha OCHOBE OSTHX pPE3YJIbTAaTOB; - YMETb
aHaNM3UpPOBAaTh  XUMHUYECKYI0  HH(OpMaImo,
[IOJy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpEICTB
MaccoBoi HHpopMalyu, cetb HTEepHET U apyrue);
- BIAaAETh OCHOBHBIMH METOJaMH HAay4HOTO
[IO3HAHUSI BELIECTB M XHUMHYECKUX SIBJICHHM
(mabmmoneHue, M3MEpEHHUe, IKCIIEPUMEHT,
MOJICJINPOBAHHUE);

- yMEeTb MpPOBOJUTH PACUeThl IO XUMHYECKUM
(dbopMyIaM U ypaBHEHUSIM XUMHUYECKHX PEaKLHH C
UCIIOJIb30BaHHEM (buzngeckux BEJINYHH,
XapaKTepU3YIOUINX BEIIECTBA C KOJIMYCCTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJbHEIE YCIOBH)
ra3oB, KOJHMYECTBA BEUIECTBA; HCIOIB30BAThH
CHCTEMHBIE XMMUYECKHWE 3HAHUS Ui TPUHSATHS
pelieHni B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHUEM;

- yMeTh CaMOCTOSTENLHO IUIAHHUPOBaTh H
MIPOBOJUTH XUMHUYECKUIl SKCIEPUMEHT (IIOTy4eHHUE
U W3Y4YCHHE  CBOWCTB  HEOPraHUYECKUX H
OpPTaHUYECKUX BEIICCTB, KauyeCTBEHHBIE pEaKIHH

YTJI€BOAOPOJ0B Pa3INYHbIX KJIaCCOB n
KHUCJIOpOACOACPKAIINX  OPraHUYCCKUX  BCIICCTB,
peIICHUC SKCIICPUMCHTAJIbHBIX 3aga4 1o

pPacro3HaBaHUI0 HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB) C COOIIIOJICHHEM IPaBWII O€30MacHOTO
oOpamieHus ¢ BelecTBaMH W J1Ta0OPATOPHBIM
000pyZOBaHHEM, (dopmynupoBartb eIu
WCCJICJIOBAHUS, TIPEAOCTABNIATh B Pa3jiMuHON (hopme
pe3yabTaThl OKCIEPUMEHTA, AaHAIM3UPOBATH U
OIICHMBATh UX JOCTOBEPHOCTH;

- YMETh OCYIIECTBJISATH Ie/ICHAPABICHHBIN MOUCK
XAMHUYECKOH nHpOpMAITUH B Pa3IMYHbBIX
HCTOYHHKAX (Hay4dHas 5 yueOHOHAyYHast
JUTEepaTypa, CpeACTBa MacCOBOM HH(pOpMAaIUH,
cetb  VHTepHer w  JApyrue),  KPUTHUYECKHU
aHAJTU3UPOBATH XUMHYECKYIO rH(pOpMAITHIO,
nepepadaTbiBaTh €€ W HCIOJb30BaTh B
COOTBETCTBHH C TIOCTaBJICHHOW y4eOHOH 3aauei;

- BJIQJIETh CHCTEMOW 3HAHUI O METOJaX HAayYHOTO
[MO3HAHUS SIBIICHUN TMPUPOMIBI, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX W YMEHHUSIMHU MTPUMEHSITH OTH
3HAHUS TPU DKCIEPHUMEHTAIBHOM HCCIICIOBAHUU
BEIIECTB U IS OOBSICHEHUS XUMHUYECKHX SBIICHUH,
AMEIONIMX MECTO B MPUPOAE MPAKTUUYECKOH
JIEITENILHOCTH YEJIOBEKA U B ITOBCEIHEBHOM KU3HU

OK 04
OddexTuBHO
B3aNMOJICHCTBOB

TOTOBHOCTbD K CaMOpPAa3BUTHUIO,
CaMOCTOATCIIBPHOCTHU "
CaMOOINPCaACIICHUIO, -OBJIaJICHUC

yMETh IUIAHUPOBATh M BBITIONHATH XUMHYECKUN
IKCIIEPUMEHT (mpeBpareHus OpTaHUYECKUX
BEIIECTB NPY HAarpeBaHWH, MONYYCHHE STHIEHA U
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aTb u paboTaTh B
KOJUICKTHBE u
KOMaHJIe

HaBBIKAMU y4eOHO-
HCCIIEIOBATEIIbCKON, MPOEKTHON W
colranbHON JIESTSILHOCTH;
OBnanenue YHUBEPCATBHBIMU

KOMMYHHKATHBHBIMHU JEHCTBHAMHA: O)
COBMECTHAS JIESITEIbHOCTB!

MOHUMATh u UCTIOJIb30BATh
MpenMyLIecTBa KOMaHIHOM "
WHIUBUAYaIbHON padoTHI; -
MPUHUMATH e COBMECTHO
JeSITEIbHOCTH, ~ OPTaHU30BBIBaTH U
KOOPAMHHUPOBATh JAEHCTBUS IO €€
JNOCTIDKCHHIO:  COCTaBISTH  IUIAH
JEUCTBUN, PpACIpPENCNATh pPOJIU C
y4eToM MHEHUH YYacCTHHUKOB
00CyXIaTb pe3yJbTaThl COBMECTHOM
paboTHI; KOOpAMHHUPOBATh U
BHIMIOJIHATE  paboTy B YCIOBHSX
peanbHOro, BUPTYaJbHOTO u
KOMOWHHPOBAHHOTO B3aMMOJICHCTBUS;
- OCYILIECTBIISITh MO3UTUBHOE
CTpaTeruyecKoe MOBEJCHUE B
Pa3NUYHBIX CHUTyaUusX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHE, OBITH
WHULIUATUBHBIM Osnaznenue
YHHUBEPCATIbHBIMU PETYISATUBHBIMU
JNEHCTBUSIMU: T) MpUHATHE ce0s |
JpYTUX JIOJICH: - IPUHUMATh MOTHBBI
W apryMeHThl JpyTrux JIoAed mpu
aHaJM3e pe3ysbTaToB JCATCILHOCTH; -
MpU3HaBaTh CBOE IIPaBO H IPaBO
Opyrux JoJed Ha  OmWMOKH; -
pa3BuBaTh CHOCOOHOCTH ITOHMUMATh
MUD C MO3UIHHU JIPYTOTO YeNIOBEKa;

H3y4YeHHE €T0 CBOMCTB, KAUeCTBEHHBIE PEaKIMU Ha
aNplIerupl, KpaxMal, YKCYCHYI0O  KHCJIOTY;
JeHaTypanusi OCNKOB IMpH HarpeBaHHWHM, LBETHHIE
peakuuy OENKOB; MPOBOJUTH PEAKIUH HOHHOTO
oOMeHa, OTpenemsTh CpPedy BOIHBIX PAaCTBOPOB,
KaueCTBEHHBIE pPeaknuu Ha CyibdaT-, KapOoHaT- U
XJIODUIAHUOHBI, Ha KAaTHOH aMMOHUsS, pelaTh
SKCIEpUMEHTAIbHBIC 3a/1aul 10 TeMaM "Mertamibt"
n "Hemeramiel") B COOTBETCTBHHM C IIPaBHIIAMH
TEXHUKM O€30MacHOCTH TpU  OOpalieHuH C
BEIIECTBAMH U J1a0OPaTOPHBIM 00OpYyIOBaHUEM;
MIPEICTaBIISTh pe3yIIbTaThI XUMHYECKOTO
JKCIIepuMeHTa B (Qopme 3amucu  ypaBHEHHH
COOTBETCTBYIOIIMX peakuuii u (OpMyIUpoBaTh
BBIBOBI HAa OCHOBE JTHX pE3yJIbTaTOB; -yMETh
CaMOCTOSITETFHO  IUIAHUPOBAaTh W MPOBOJUTH
XUMHUYECKUHN IKCIIEpUMEHT (ITOJTyueHHE U U3y4YeHUe
CBOMCTB HCEOPTraHNYCCKUX )41 OpTraHUYCCKUX
BEIECTB, KAYECTBEHHBIC PEaKIUH YTIEBOIOPOIOB
Pa3NUYHBIX KIJIACCOB W  KHCIOPOICOAECPIKAIINX
OpTaHUYECKIX BEIIECTB, pelieHue
SKCIIEPUMEHTANBHBIX 3a/ad 10 PacIlO3HABAHUIO
HEOPTaHWYECKUX M OPTaHWYECKHX BEIIECTB) C
cOOJII0JICHHEM TpaBUiI 0e30MacHOr0 OOpalIeHus ¢
BEIIECTBAMH M JIADOPATOPHBEIM 000pyIOBaHUEM,
(hopmynmpoBaTh enu WCCIIeTOBAHMUS,
NPEAOCTABIATh B Pa3sNUYHON (opMe pe3yiabTaThl
OKCIECPpUMEHTA, aHAJIM3HUPOBATL KW OLCHHUBATH HX
JIOCTOBEPHOCTB;

OK 07| B obnactu 9KOJIOTHYECKOTO | - CPOPMUPOBATH TNPEACTABICHUS: O XUMHYECKOH
CopeiicTBOBaTh BOCIHUTaHUSA: - C(HOPMHPOBAHHOCTH | COCTABIAIONMIEH E€CTECTBEHHOHAYYHOW  KapTHUHBI
COXPaHEHUIO 3KOJOTUYECKOM KYJBTYpBbI, | MUpa, POJIU XUMUHU B IO3HAHUU SIBIICHUN MPUPOJIBI,
OKpY’Karolen MOHUMaHWE  BIMSHUS  CONMANBHO- | B (OPMUPOBAaHWM MBIIUICHHS U KYJIBTYPHI
cpenpl, SKOHOMHUYECKUX MPOLIECCOB Ha | JUYHOCTH, €€ (YHKIMOHAIHLHOW TPaMOTHOCTH,
pecypcocOepexe | COCTOSIHHE MPUPOIAHON M CONMAIBHON | HEOOXOIMMON IS PEelIeHHs MPAKTUIECKUX 33734 U
HUIO, TIPUMEHSTH | CpeApl,  OCO3HAaHWE  TIO00ATBLHOTO | SKOJOTUYECKH OOOCHOBAaHHOTO  OTHOIIEHUS K
3HAHUA 00 | XxapakTepa KOJOTHYECKHX MPOOIeM; - | CBOEMY 37I0POBBIO M TPUPOJHOW Cpeje; - yMETh
U3MEHEHUU IUIAHUPOBAHWE W  OCYIIECTBIICHHE | COOJIIOJIATh npaBuiIa SKOJIOTUYECKHU
KJIMMaTa, NEHCTBUN B OKpPYXKAIOIIEH cpele Ha | 1eIecoo0pa3HOro MOBENCHUS B OBITY W TPYIOBOM
ITPUHOUAIIBI OCHOBC 3HaAHUA ueneﬁ yCTOﬁQHBOFO ACATCIIBHOCTU B neirax COXpaHCHUMA CBO€TO
OepeKIIMBOTO pa3BUTHUSL YEJIOBEUECTBA; AKTHUBHOE | 3J0POBbS U OKpYKalOIIe MPUPOIHOU Cpenbl;
MIPOU3BOJICTBA, HENpUSITUE JEHUCTBUM, MPUHOCSIIUX | YUYUTHIBATH OMNACHOCTh BO3JCUCTBHUS HA YKUBBIC
3¢ PEKTUBHO BpeIl OKpYXalolleld cpene; - yMEHHE | OPTaHU3MBI OINPEACIICHHBIX BEIIECTB, ITOHUMAS
JICHCTBOBAaTh B | IIPOTHO3UPOBATh  HEOJATONPHUATHBIE | CMBICT  TIOKA3aTeNs MPEIeNbHON  JOIMyCTHMOM
Ype3BbIYANHBIX SKOJIOTUYECKHUE MOCJIEICTBUS | KOHLIEHTPALUY;
CUTyalusax npeaAnpuHUMacMbIX JICI\/’ICTBI/II‘/’I, - YMETH IIPOrHO3UpPOBATh, AHAJIN3UPOBATh u
MPEAOTBPAIIATh UX; OIICHMBAThH C TO3UIAN 3KOJIOTHYECKOUN
- pacuMpeHHe OIbITa JeATeILHOCTU | 0€30IaCHOCTH MOCJIE/ICTBUSA OBITOBOM u
SKOJOTMYECKOM HAIpPABICHHOCTH; - | MIPOU3BOACTBEHHOM  JESATEIBHOCTH  YEJIOBEKA,
OBJIAJICHUE HaBBIKAMHU y4e0HO- | CBSI3aHHOM c nepepaboTKOM BEILECTB;
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HCCIEAOBATENBCKOM, MPOCKTHOM U
COITMAIIFHOM ICITSIIFHOCTH;

HCIIONIb30BaTh MOJIyYEHHBIE 3HAHMS JJI TPUHATHS
IPaMOTHBIX pelIeHUH mpoOjJeM B CUTyalMsIX,
CBA3aHHBIX C XUMHE; yMETh OCO3HaBaTh
OMACHOCTh BO3JEHCTBUS Ha >KMBBIE OpPraHHU3MBI
ONPENCJICHHbIX  BEIECTB, IIOHHUMAas  CMBICI
MOKa3aTeNst MpeneabHOU Oy CTUMOM
KOHIIEHTPALMH, U MOSCHATh HA pUMepax CrocoObI
YMEHBIIEHUS] U TPENOTBPAIIECHHUS WX BPEAHOTO
BO3ICHCTBHS HA OPTaHU3M UYEJIOBEKA.

TIK 1.1
OcyIIecTBISTH
TEKYIIUH
KOHTPOJTb
BETEPHHAPHO-
CAaHUTAPHOTO H
300TMTHEHUYECKO
ro COCTOSTHHSI
MMOMEILIEHU I
COJIepKaHUS
’KMBOTHBIX Hu
NTHI,  KOPMOB,
MacTOMIIL Hu
BOJIOIIOEB

3HaTh  HOPMATHBHBIC  IOKA3aTelH
KavyecTBa U 0E30MacCHOCTH KOPMOB JIJIsI
KUBOTHBIX B COOTBETCTBHH  C
roCyJapCTBEHHBIMH CTAaHIapTaMU B
00J1acTH KayecTBa KOPMOB




2. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHbI

2.1. O0beM IUCHUIIMHBI H BUbI y4eOHOH padoThI

Bua yueOHoii padboThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOM M CHMIIJIMHbBI 144
B T.4. B opMe NpaKTHYECKOH MOJATOTOBKH -
BT. 4.:

TEOPETHUECKOE 00yUeHNE 60
NPAaKTUYECKHUE 3aHATHS 68
CamocrosiTesibHasi padora -
IIpome:kyTouHasi aTTecTaNMsI — YIK3aMeH 16
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2.2. TemaTu4ecKuii IVIaH U COePKAHUE U CHMIIIUHBI

HaunmeHnoBanue
pa3aesioB U TeM

Conep:xanue y4eOHOT0 MaTepuaa u (pOpMbI
OpraHu3aluH JeTeJHLHOCTH 00yYalomuXxcs

OobeMm, akana. u /
B TOM YHUCJIE B
dopme
NpaKTHYeCKOM
NMO/ITOTOBKH,
akang 4

Koanl
pe3yabTaToOB
OCBOCHHUS

1

3

Pa3znaen 1. OcHOBBI CTP

OCHHUSA BCIICCTBA

12/8

Tema 1.1 Xumus —
HAyKa 0 BellecTBax

Conep:xxaHue

8

1. CoBpemeHHass MoJeNlb CTPOCHUS aToMa.
OnexTpoHHast KOH(HUTYypaLus aToMa.
Kiraccudukanus XuMHIeCKuX 3JIEMEHTOB (S-, P-,
d-37eMeHTBI). Banentneie 3JEKTPOHEI.
BaneHTHOCTS. DneKTpoHHAas npupojaa
XUMUYECKOH CBSI3H. DIEKTPOOTPULATENBHOCTb.

2. KoBaneHtHast CBS3b, €€ Pa3sHOBUAHOCTH H
MeXaHU3Mbl ~ oOpasoBaHuss  (OOMEHHBII U
JIOHOPHO-aKIIETITOPHBIN). Nonnas CBsI3b.
Meramnuueckass cBa3b. BogopoaHas — CBsI3b.
Mesxmoliekyisipable B3aumoaencTBus. M3orornsl,
OCHOBHOEC H BO30YXJECHHOE COCTOSHHE aToMa,
ruOpUAN3anys aTOMHBIX OpOUTaNIeH.

3. Ipaktuyeckoe 3aHaTHe 1: Pemenue
MPaKTUYECKUX  33JaHUi  Ha  COCTaBJICHUE
ANEKTPOHHO-TPadUIECKUX POPMYIT SJIEMEHTOB 1—
4 MEPUOJIOB. Pemenue 3a1aHuI Ha
WCTIONIb30BAaHME  XUMHUYECKOM CHMBOJIMKA U
Ha3BaHUM  COEAMHEHHMW 10  HOMEHKIAType
MEXAYHApOJHOTO  COK3a TEOPETUYECKOH U
NPUKJIAJHOW XMMHH W TPUBUAIBHBIX Ha3BaHUUI
U1t COCTaBJICHUSA XUMHAYECKHUX bopmyn
JIBYXaTOMHBIX COeIMHEHUH (OKCHIIOB, CYJIb(HUIOB,
THIPUAOB W T.I.) W JAPYTHX HEOPraHHYECKUX
COEIMHEHHH OTJEeNbHBIX KJIaCCOB.

4. IlpakTu4yeckoe 3aHaTHe 2: Perenve 3axanuit
Ha HCIIOJIb30BAHNE XWUMHUYECKOH CHMBOJIMKH U
Ha3BaHWH  COEIMHEHUH 1O  HOMEHKJIAType
MEXJYHapOJHOIO COI03a TEOPeTHYECKOH U
NPUKIAJHOW XUMUM U TPUBHAJIBHBIX HA3BaHUU
JUIE  COCTaBJCHHUS  XUMHUYECKHX  (OpMy
JIByXaTOMHBIX COE€IMHEHNH (OKCHUIOB, CYIb(PHUIOB,
THAPUAOB W T.OI.) W JAPYTUX HEOPraHUYECKHUX
COEIMHEHHUH OTJENIBHBIX KJIaCCOB.

OK 01

Tema 1.2
Iepuonnyecknii
3aKO0H M TA01MIA
J.A. MeHnaeneeBa

Conep:xanue

5. IIpakTnyeckoe 3anaTue 3: Ilepronmyeckas
cucrema XUMHYECKUX 3JIEMEHTOB AN
Menpneneena. Ouznyeckuit CMBICIT
[lepuognueckoro 3akona J[.M. Mengeneesa.
3aKOHOMEPHOCTH M3MCHCHWSI CBOWCTB
XUMHYECKUX  DJIEMEHTOB, 00pa3yeMbIX UMH
MIPOCTBIX U CIIOXHBIX BEIIECTB B COOTBETCTBHUM C
MOJIO)KEHWEM  XHMHYECKOTO  JJIEMEHTa B
ITepuoauueckoil cucteMe. MUpOBO33peHUECKOE U

OK 01, OK 02
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HayuHoe 3HayeHue [lepuoanueckoro 3akona J[.1.
Menneneea. Ilporno3st JI.M. Mengeneesa.
OTKpBITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB. 2 17
Pemenne MPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETHUCCKUX 3aJaHWil Ha XapaKTepH3aIlHio
XAMHYECKHX DdJIEMEHTOB «MeTaunyeckue /

HEMCTAJINIMYCCKHEC CBOﬁCTBa,
QJICKTPOOTPHULATCIILHOCTD nu CpOACTBO K
3JICKTPOHY XUMHUYCCKUX OJICMCHTOB B

COOTBETCTBHE C UX DJEKTPOHHBIM CTPOCHUEM U
MOJIOXKEHUEM B MEPUOJUYECKOM  cHucTeMe
xumudeckux daemenToB J[.J. MenneneeBay.

6. IIpakTHyeckoe 3aHsATHE 4:
MupoBo33peHuUecKkoe W Hay4dHO€ 3HAueHHUE
Ilepuonnueckoro 3axona J[.M. Menzaeneesa.
[Iporuozer .M. MenaeneeBa. OTKpPBITUE HOBBIX
XUMUYECKUX  3JeMeHToB. 2 17  Pemienue
MPAKTUKO-OPUCHTHUPOBAHHBIX TCOPCTUUCCKUX
3aJaHMd  Ha  XapaKTepH3alUI0  XMMHUYECKUX
37eMeHTOB «MeTaanudeckie / HeMEeTAIIMYECKHE
CBOMCTBA, NIEKTPOOTPULIATETLHOCT U CPOJICTBO K
JJIEKTPOHY XUMUYECKUX 3JIEMEHTOB B
COOTBETCTBHE C HX 3JICKTPOHHBIM CTPOCHHEM H
MOJIO)KEHHEM B TEpPUOAMYECKOM  cHucTeMe
xumudeckux snementoB J[.M. MenaeneeBay.

Paznea 2. Xumuueckne

peaKuuu

10/6

Tema 2.1 Tunsl

Conep:kanue

XHUMHYEeCKHX
peakuuit

7. Knaccudukanust ¥ THIBI XUMUYECKUX PEaKIAi
C  y4yacTHeM  HEOpraHHMYeCKHX  BEIIECTB.
KonnuecTBeHHBlE ~ OTHOLIEHHS B XHMHH.
OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XUMHUHU U
pacdeTsl MO YPaBHEHUSAM XUMHUYECKHUX DPEaKIIMH.
Monp Kak eIuMHHMIA KOJMYECTBAa BEIIECTBA.
MounsipHast Macca. 3aKOHBI COXPaHEHHMs] MacChl U
sHepruu. 3akoH ABoraapo. MomspHbIH 00beM
ra3zoB. OTHOcHUTENbHAS TUIOTHOCTH Ta30B. Peakiinu
KOMILJIEKCOOOPa30BaHUS c y4acTHeM
HEOpraHWYeCKMX  BemlecTB  (Ha  mpuMepe
THIPOKCOKOMIUIEKCOB ITMHKA U ATIOMHHHSA)

OK 01

8. IIpakTnyeckoe 3ansitue 5: CocraBieHHe
YpaBHEHUIN peakluui COEOUHEHHS, DPA3JIOKEHU,
3aMelleHus, oOMeHa. YpaBHEHHWS  peakIui
TOpPEeHUsi,  MOHHOTO  OOMEHa,  OKHCIJICHUS-
BOCCTAHOBJICHHS. Pacuer = KonMYeCTBEHHBIX
XapaKTEPpUCTHUK MCXOJHBIX BEIIECTB U IMPOAYKTOB
pEaKmuu. Pacuer KOJINYECTBECHHBIX
XapaKTePUCTUK NPOAYKTa PEAaKUUH COCTUHEHUS,
€CIIM OJIHO W3 BEUIECTB JAaHO B W30BITKE W/WIH
COJIEP)KUT IPUMECH.

9. IpakTnyeckoe 3aHsaTHE 6: Pacuer maccoBoit
Wi 00BEMHOM J0NM BBIXOJA MPOAYKTa PEaKUu
COCJIMHEHHS OT TEOPETUYECKH BO3MOXKHOTO.
Pacuer 00BEeMHBIX OTHONIEHWI Ta30B. Pacuer
Macchl (00beM, KOJIMYECTBO BEIICCTBA) MPOAYKTa
peaklyy, eciId OJHO M3 BELIeCTB JaHO B BHUJE
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pacTBopa C ONpEAEICHHOH MaccoBOM Jonei
pPacTBOPEHHOTO BELIECTBA.

10. IIpakTnyeckoe 3aHsiTHe 7: YpaBHCHHSA
OKHCJIEHUA-BOCCTAHOBJICHHUSL. Crenenn
okucieHus. OKHUCIUTENb UM BOCCTAHOBHUTEINb.
OKHUCITUTETPHOBOCCTAHOBUTENIBHBIE PEaKLUH B
MpUposie, TMPOU3BOACTBEHHBIX Ipoleccax U
KU3HEACSITEIbHOCTH OpTraHHU3MOB.
OKHUCIUTENHHO-BOCCTAHOBUTEIbHBIN  HNOTEHIUAI
cpenpbl. CocraBnenue u ypaBHHUBaHUE
OKHCIIUTEIbHOBOCCTAHOBUTENBHBIX peakuuit
METOAOM 3JIEKTPOHHOro Oananca. TunuuHble
HEOPraHUYECKHE OKUCIUTEIH U BOCCTAaHOBUTEIH.
ONEeKTpoIN3 pacTBOPOB U PACILIABOB COJIEH.

Tema 2.2
DJIeKTPOTUTHYECKAS
JUCCOLMALUS U
HOHHBIH 00MeH

Conep:xanue

11. Teopust >MEKTPONUTAIECKON THUCCOLIUAIIH.
Peakunu nornoro oomena. CoctaBieHre peakinit
HOHHOIO0 0OMeHa IIYTEM COCTAaBJICHUA HUX ITOJHBIX
U COKpALICHHBIX HMOHHBIX ypaBHeHMU. I'maponus
coneil. 3HaueHWE TUAPOIM3a B OHOJIOTHUECKUAX
0oOMeHHBIX Mpoueccax. [Ipumenenue ruaponusa B
IMPOMBIIIIJICHHOCTH.

OK 01

Paspnexa 3. CtpoeHue u

cBoOiicTBa HEOPraHM4YeCKUX BEUIECTB

20/10

Tema 3.1
Knaccupuxanus,
HOMEHKJIaTypa |

CTpoeHHe
HEOPraHU4eCcKuX

BeElIEeCTB

Conep:kanue

12. [Ipenmer HEOpPraHn4YecKou XUMHH.
B3aumocss3b HEOpPraHWYeCKUX BEIIIECTB.
Knaccudpukanus  HeOpraHM4eCKUX  BEILECTB.
IIpocteie m cnoxsble BemecTBa. (OCHOBHBIC
KJIACChI CIIOKHBIX BEILECTB (okcumpl,
THIPOKCHUIIBI, KHUCJIOTHI, conu). HoMmeHknatypa u
Ha3BaHHE HEOPraHWYECKUX BEIIECTB UCXOAS U3 UX
XAMUYECKOH  (QopMynsl WM COCTaBJICHHE
XAMUYECKOH (OpPMYNBl HUCXONsl W3 Ha3BaHUS
BEIIECTBA 110 MEXAYHAPOAHOW MM TPUBUAIBHOU
HOMEHKJIaType. MexMoneKyIsIpHbIe
B3aHMOJICIICTBUS.

13. Kpucramioruapatel. ATperatHbie COCTOSHUS
BemiecTBa. Kpucrammmueckue W amopQHBIE
BellecTBa. THNBI KPUCTAIUTMUECKUX PEIIETOK
(aromHuas, MOJIEKYJISIpHAs, MOHHa4,
MeTaJuIn4ecKas).  3aBHCUMOCTh  (PU3MYECKUX
CBOMCTB BELIECTBA OT THUMA KPUCTAJIIMYECKOU
pemietkn. [lpuumHBI MHOTOOOpA3Wsl BEIIECTB.
CoBpeMEHHBIE  MPEJICTaBICHUS O  CTPOEHUU
TBEPABIX, KHUIKUX K Ta3000pa3HBIX BEIICCTB.
Kujkue KpucTauIbL.

14. TIpakTnyeckoe 3ansTue 8: Pemenne 3amau
Ha pacyeT MaccoBOU J0JM (Macchl) XMMHUYECKOTO
ajeMeHTa (COeOUHEHHUs) B MOJIEKyJe (CMech).
Pemenue MPAKTHYECKUX 3alaHuN o
KJaccu(UKalMy, HOMEHKJIATYpPE M XUMHUYECKHM
(dbopMyaM HEOPraHWYECKUX BEIIESCTB Pa3INYHBIX
KJIacCOB (Ha3pIBaTh W COCTABIATH (OPMYIIBI
XUMHYECKHAX BEIIECTB, OIIpEACIATh
MPHUHAAICKHOCTD K KIacCy).

OK 01, OK 02
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15. Ilpaktuueckoe 3ansaTHe 9: VcTouHUKH
XUMUYECKON mHpopManuu (Hay4IHas ¥ ydeOHO-
Hay4yHas  JUTEpaTypa, CpEICTBa  MAacCOBOM
uHpopmanun, cets MuTepHer u apyrue). [louck
nHpOpPMAITUX TI0 Ha3BaHUAM, HUACHTHU(MHUKATOPAM,
CTPYKTYPHBIM OpMYJIaMm.

Tema 3.2
Pu3uKoXuMHYEeCKHe
CBOMCTBA
HEOPraHu4ecKux
BellecTB

Conep:xanue

16. Metannsl. OOmue pU3NIEcKue U XUMUYECKHe
cBoiictBa MeTtayioB. CrocOOBI  TIOMYYEHHUS.
3Ha4yeHue METAJUIOB M HEMETAIOB B IIPUPOAE U
XKU3HEACATEIbHOCTH YeJIOBEKa M OPTraHU3MOB.
Koppo3sust mMeramnoB: BUIBI KOPPO3HH, CIOCOOBI
3alUTHl METAJZIOB OT KOppo3uH. Hemeramisl.
Obmme ¢usnyeckne W XUMHUYECKHE CBOMCTBA
HeMeTauloB. TunuuHble CBOMCTBA MeTaIoB IY—
YII rpymm. Knaccudukanwss ¥ HOMEHKIATypa
COETMHEHUN HEMETAJIOB. Kpyrosopotsl
OMOTEHHBIX 3JIEMEHTOB B IPUPOJIE.

17. XuMHUYecKHe CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEILIECTB (oKCcHIOB,
TUAPOKCUIIOB,  KHUCJIOT, Ccoled |  Jap.).
3aKOHOMEPHOCTH B U3MCHCHHH CBOMCTB MPOCTHIX
BCIIIECTB, BOJOPOJHBIX COCAMHCHHMA, BBICIINX
OKCHJIOB M THAPOKCHJIOB.

18. IMpakrtuyeckoe 3ansitue 10: CocrasneHue
YPABHEHUN XMMHMUYECKUX PEAKLUUNA C YydacTUEM
MIPOCTBIX M CIOXHBIX HEOPTaHWYECKUX BELIECTB:
OKCHJIOB METAJUIOB, HEMETAJUIOB M aM(OTepHBIX
3JIEMEHTOB; HEOPTaHWYECKUX KHCIIOT, OCHOBAaHUH
n aMpOTEPHBIX TUAPOKCHUAOB, HEOPraHUYECKUX
COJIEH, XapaKTEepU3YyIOIIUX UX CBOMcTBa. PemieHue
MIPAKTHUKO-OPUEHTHUPOBAHHBIX TEOPETUUECKUX
3aJlaHui Ha CBOICTBa u MOJTy4YEHUE
HEOPraHUYECKUX BEIIECTB.

OK 01, OK 02

Tema 3.3
IIpousBoacreo
HEOPraHu4ecKuXx
BellecTB. 3HAYeHue
U MPUMeHeHue B
ObITY M HA
NMPOU3BO/ACTBE

Conep:xanue

19. OOmume mnpencTaBieHUs O IMPOMBIIIJICHHBIX
croco0ax MOJMYYCHUST XMMHUYECKHUX BeIecTB (Ha
npuMepe  TPOM3BOACTBA  aMMHaKa, CEPHOU
KHCIIOThI). YepHas M 1BETHas METAJUTyprusl.
[IpakTHueckoe MPUMEHEHUE JJIEKTPOJIM3a IS
MOJTy4YeHUsI  IIENIOYHBIX,  IIEIOYHO3EMEIbHBIX
MeTaIoB U amroMuHUA. CTEKIIO UM CUIIMKATHAs
MPOMBINIICHHOCTh.  [IpoOiieMa  OTXOMOB U
1MOOOYHBIX TPOIYKTOB.

20. IIpaktnyeckoe 3ansatue 11: Pemenue
MIPaKTUKO-OPUCHTUPOBAHHBIX 3aJaHUA O POJIU
HEOPraHMYECKOW XUMHHM B Pa3BUTHH MEIUIMHBI,
CO3J/IaHUU HOBBIX MAaTEPHAIIOB (B CTPOHUTEIHCTBE H
Ip. OTpacisix  MPOMBINUICHHOCTH),  HOBBIX
HCTOYHHUKOB SHEPTUuu (asmpTepHATUBHBIC
WCTOYHUKU DSHEPTruU) B peUIeHHH NpoldiemM
SKOJOTUYECKOM, HHEPreTUYecKOM W MHILEBOU
0€3011aCHOCTH.

OK 01, OK 02

21. Ipaxktuueckoe 3ansTue 12: CBoiicTBa
HEOPTaHMYECKUX BEIICCTB.
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Pa3nen 4. CTpoeHue U CBOHCTBA OPraHUYeCKHX BelleCTB

22/6

Tema 4.1
Knaccupuxanus,
CTPOEHUE U
HOMEHKJIaTypa
OpraHn4yecKux
BellleCTB

Conep:xxanue

22. IlpeameT opraHu4ecKoil XUMuU. B3anMoCBs3b
HEOPraHMYEeCKHMX ¥ OPTraHMYeCKHX BEIICCTB.
XUMHUECKOE CTPOEHHE KaK MOPSIOK COCTHMHEHUS
aTOMOB B MOJIEKYJIE COTJIACHO WX BAJEHTHOCTH.
OCHOBHBIE TIOJOXKEHUSI TEOPUU XHUMHUYECKOTO
CTPOCHUSI OpraHWYecCKUX coenuHeHuii A.M.
BytnepoBa. YriaepoaHslid CKeJlEeT OpPraHUYECKON
MOJIEKYNBI. MOJNEKyIsApHblE W  CTPYKTYPHBIE
(pa3BepHyTble,  COKpAlllCHHBIE)  XUMHYECKHE
(hopMyIel. 3aBUCHMOCTH CBOMCTB BEIIECTB OT
XIUMHYECKOTO CTpOeHUs Moyekyil. W3zomepus u
HU30Mephl (CTPYKTypHasi, reoMeTpuueckas (Luc-
TpaHc-uzomepus). KpaTHOCTh XUMHYECKOH CBS3M.
[onstre o pyHKIMoHanbHOU rpynme. [IpuHIHIITE
KJIACCU(UKAIIMN  OPTaHWYECKUX  COEAMHEHUH.
MexayHapoaHas HOMEHKJIATypa W HPUHIIMIIBI
HOMEHKJIATYpPBI OPTAaHHYECKUX COCTUHEHHIA.

23. llpakTuueckoe 3anaTue 13: HomeHknaTypa
OpPraHUYEeCKUX COCTUHEHHHA OTIEIbHBIX KIJIACCOB
(HachIILIeHHBIE, HEHACHIIIEHHBIE U apOMAaTUYECKHE
YIJEBOAOPOABI, CIUPTHL, (PEHOMBI, aIbIETUABI,
KETOHBI,  KapOOHOBBIE  KHCJIOTBI ©  Jp.)
CocTaBneHue  MOJHBIX U COKpAalllEeHHBIX
CTPYKTYpPHBIX (POpPMYJ OpraHMYECKHX BELIECTB
OTIENBHBIX KIJIACCOB, MCIOJNB3Ysl UX Ha3BaHUs IO
CUCTEMATUYECKON  HOMEHKJIAType. Pacuersl
npocteiiiei opMyJIbl OPraHNnIECKON MOJICKYJIbI,
MCXOJIsl M3 QIIEMEHTHOro coctaBa (B %).

OK 01

Tema 4.2 CBoilicTBa
OpPraHuYecKuX
coeqMHEeHu

Copepxanne

10

24. ®U3NKO-XMMHUYECKUE CBOMCTBA OPTaHUUECKIX
COCJIMHEHWH OTIENIBHBIX KIaccoB (0COOEHHOCTH
KJaccu(uKay 1 HOMEHKJIATyphl BHYTPH KJlacca;
FOMOJIOTHYECKUI psag  u  oOmas  Qopmyia;
nu3oMepus; (QU3MYECKHE CBOWCTBA; XWMHUYECKHE
CBOWCTBa; CIOCOOBI IONy4YEeHHUs): NpeAeibHbIC
yriaesonoponabpl. I'opeHHe MeTaHa Kak OJUH W3
OCHOBHBIX HMCTOYHHUKOB Tera B
MPOMBIIIJICHHOCTH 1 ObITY. CBOWCTBA IPUPOJHBIX
YTIEBOJOPOJIOB, HAaXOXKIEHHE B NPHUPOAE U
MIPUMEHEHHNE aJIKaHOB;

OK 01, OK 02

25. HenpenenbHbie 31 apoMaTH4YeCKHue
yriaeogoponbl. [lonumepusanuss STuIeHa Kak
OCHOBHO€ HAaNpaBIICHUE €ro HCIOIb30BaHUS.
TI'openue aleTuiieHa Kak HUCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUNIAMEHU AJIsl CBapKU U
PE3KU METAJJIOB;

26. Kucnopojcoaepxaiine CoeJMHEHNs (CITUPTHI
U 1pocteie 3(uUphl, (EHOJBI, aJbACTHUABl U

KETOHBI, = KapOOHOBBIE  KHCJIOTBI M  HUX
npousBoAnbie).  IlpakThueckoe  mpUMeHEHUE
ATUJICHTITUKOJIS, TJIUIePUHA, (dhenoma.

[Mpumenenne ¢dopManpaernaa, areTaibIeria,
YKCYCHOM KHCHIOThl. MplIa Kak COJM BBICIIMX
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KapOOHOBBIX KHCJIOT. MOIOIIME CBOWCTBA MbLIa,
azoTcomep)Kalue  COeauHEHUs  (aMHHBI U
AMUHOKHCIIOTHI, OCIIKH).

27. Knaccuduxanus u 0CcO0EHHOCTH
OpPraHMYeCKUX peakiuid. PeaKkImOHHBbIE ILIEHTPBHI.
Papgukanel. [lepBoHauanbHble MOHATHS O THUIAX U
MEXaHU3MaX OPraHUYEeCKUX PEaKIIM.

28. Ilpaktnyeckoe 3anstue 14: Pemenue
[ETI0YeK MNPEBpAIICHNII Ha TeHETHYECKYIO CBS3b
MEXIy KJIaCCaMH OpPTaHWYEeCKUX COCANHEHUH C

COCTaBJIEHHEM Ha3BaHUI OpraHUYEeCKUX
COEJIMHEHUM o TPUBUATBHOMN W
MEKyHAPOIHON CHUCTEMAaTUYECKOM

HOMEHKJIaType. PelieHne pacdeTHBIX 3a1ay 1o
YPaBHEHUSIM pPEaKlMil ¢ y4aCTHEM OPraHUYECKHUX
BEILIECTB.

Tema 4.3
Oprannueckue
BelllecTBa B
JKH3HEAeATeILHOCTH
YeJIoBeKa.
IIpousBoacTBO )i |
npuMeHeHue
OpPraHnYecKux
BellleCcTB B
MPOMBIILIEHHOCTH

Conep:kanue

29. buooprannueckue coenunenus. [Ipumenenue
u Ouonoruueckas poib yrieBojoB. OKHcIeHHE
VIJI€BOAOB — HWCTOYHHUK JHEPIrUM  KHUBBIX
OpTraHHU3MOB. Ob6nactu MIPUMEHEHUS
aMUHOKHCIIOT. [IpeBpaiieHuss OENKOB MUIIHM B
opranm3me. buonornueckue QyHKIHH OEIKOB.
buonormueckne  ¢ynkmum  xwpoB.  Pomp
OPraHMYECKOW XHWMUU B PEIICHUU MPodJieM
MUILEBON 0€30IacCHOCTH.

OK 01, OK 02

30. HyxiienHOBBIE KHCIOTBI: COCTaB M CTPOCHHE.
Crpoenne HyxieoTuoB. CocTaB HYKJIEHHOBBIX
kucnot (JAHK, PHK). Ponp HykIeHMHOBBIX KHCTIOT
B )KM3HECATEIbHOCTH OPraHU3MOB.

31. IIpom3BOACTBO OpPraHUYECKUX BEIIECTB:
MPOM3BOJICTBO METAHOJIA, IepepadoTka HEe(TH.
[TonusTHineH Kak KPYNHOTOHHAXKHBIM IPOIYKT
XUMHYECKOI0 MIPOU3BOJICTBA. [Ipumenenne
stuiieHa. [Ipou3BoACTBO M MpUMEHEHHE Kaydyka
n pe3I/IHBI. CI/IHTCTI/I'-ICCKI/IC 158 I/ICKYCCTBGHHLIG
BOJIOKHA, UX CTpOeHHe, CBoiicTBa. lIpakTnyeckoe
HCIIOJIBL30BaHUE BOJIOKOH. CHHTETHYECKHE
IINICHKHW . U30JII1Us JJIA HpOBOJIOB, MeM6paHBI JUJIA
OHpeCHeHI/IH BOJIbI, 3allIUTHBIC IUICHKU  1JIA
aBTOMOOUIIEH, TIACTHIPH, XUPYpPrUYECcKre
noBsi3kn. HoBBIE TEXHOJNOTMHM  JTanbHEHIIEro
COBepHIeHCTBOBaHI/IH HOHI/IMepHBIX MaTepI/IaHOB.
Ponp oprannueckoil XMMHUA B PELISHUH MIPOOIIEM
JHEPTeTHYECKOW 0Ee30MacHOCTH, B  Pa3BUTUHU
MCIOHUIIMHBI, CO3JJTaHHUH HOBBIX MaTepI/IaJ'IOB, HOBBIX
HCTOYHHUKOB SHEPTUU (aspTEepHATHBHBIE
VMCTOYHHUKHU HEPTHUH).

32. IIpakTuyeckoe 3ansaTue 15: Pemenne

[PaKTUKO-OPUEHTHUPOBAHHBIX 3aJlaHui 1o
COCTABJICHUIO XUMUYECKUX peaxuuii,
OTpaXKaroLUX XUMUYECKYIO aKTUBHOCTb

OpPraHMYECKUX COCAMHEHUH B Pa3IHYHBIX Cpeaax
(IpUPOAHBIX, OMOJIOTHYECKUX, TEXHOTCHHBIX).
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Paznen 5. KnHeTnueckne WM TepMOIMHAMHYECKHEe 3aKOHOMEPHOCTH
NPOTeKAHUS XUMHYECKHX peaKuuii

6/2

Tema 5.1

Conep:xxaHue

Kunernueckue
3aKOHOMEPHOCTH
NPOTeKAHUS
XHMHYECKUX
peaxumii

33. Xummueckue peaknguu. Kiaccudukauums
XAMUYECKUX peakiuid: mo (a3oBOMYy COCTaBY
(roMoTreHHBIE u TeTCPOTCHHEIE), o
WCTIONB30BaHMIO KaTanu3aropa (KaTaIuTHYECKHE
u Hekaranutuueckue). CKOpPOCTh peakiuu, ee
3aBHCHUMOCTb OT Pa3lWYHbIX (aKTOPOB: HPUPOJIBI
pearupyoumx BEIIECTB, KOHLIEHTPAaL1H
pearupyommx BemecTB, TeMIepaTypsl (IpaBUio
Bant-T'odda), TIJTOTIATN pEeaKIMOHHOM
MIOBEPXHOCTH, HaIW4us KaTanusaropa. Pomb
KaTaJn3aTOpoB B TPHUPOJE M IMPOMBIIIJICHHOM
HIPOU3BOJCTBE. OHeprus aKTUBaLUH.
AKTHBHPOBaHHBIM KoMmIiniekc. KarammzaTopsl u
kartanu3. Ponp Karaau3aropoB B NpHPOIE H
MPOMBIIIUIEHHOM IIPOU3BOJICTBE

OK 01, OK 02

Tema 5.2

Conep:xanue

TepMoauHaMu4ecKH
€ 3aKOHOMEpPHOCTH
NMPOTEeKAHNS
XHMHYECKHX
peaxkuuii.
PaBHoBecue
XHMHYECKHX
peaxkuuii

34. Knaccudukanmss XUMHYECKUX PEaKIHA: TI0
TEIUIOBOMY addexty (9K30TEpMUYECKHE,
supotepmudeckue), mo OK 02 obGparumoctu
(oOpatumele w  HeoOpatumble).  TemmoBble
s dhexTer XUMHYECKAX peaxuuii.
Tepmoxumuueckue ypaBHeHus. OOpaTHUMOCTh
peakuuii. XHMHUYECKOE PpaBHOBECUE H  €ro
CMELICHUE 0] ACHCTBUEM Pa3InYHBIX (PAKTOPOB
(KOHIIEHTpalMs pPEareHToB WM  MPOIYKTOB
peakiuy, JaBjieHUe, TeMIieparypa) Ui CO3/IaHus
ONITUMAJIbHBIX YCIOBHH MPOTEKAHUS XUMHUYECKUX
npoueccos. IloHsTHe 00 SHTANBNNU U SHTPOIHH.
Oueprus ['mbO6ca. 3axon ['ecca u ciencTBust u3
Hero. Ponp  cmemieHuss  paBHOBecHs B
TEXHOJIOTHYECKHUX MPOoLeccax.

35. MpakTuyeckoe 3anaTue 16: INpunmun Jle
Hlarense. BaumsHue pa3znuyabix (akTOpoB Ha
W3MEHEHHUE DPABHOBECHUS XMMHUYECKUX PEaKIHi.
3aKkoH  JEHCTBYIOIIMX MacC M  KOHCTaHTa
XHUMHYECKOTO paBHOBECHSI. Pacuetst
PaBHOBECHBIX  KOHLEHTpPAUUN  pearupyromux
BEIIECTB M TPOAYKTOB peakuuid. PacueTsl
teruioBoro  d¢dexra  peakuumu.  Pemenue
MPaKTUKO-OPUEHTHPOBAHHBIX 3aJaHui Ha
npumeHenne npuHnuna Jle-Illartense s
HAXOXKJCHUS HarpaBJICHUs CMEICHUS
paBHOBECHS XUMHYECKOH peakiuu H aHaJu3
(akTopoB, BIIHSIIOIINX Ha CMelleHne
XMMHYECKOr0 PaBHOBECHSI.

OK 01, OK 02

Pasnen 6. lucnepcHbie

CHUCTEMBbI

412

Tema 6.1

Conep:xxanue

JucnepcHeie
cHcTeMbl H (paKkTOPBI
HX YCTOHYMBOCTH

36. Hucmepcueie  cucrembl.  KosutongHsle
cucrembl. MctuaHbIE pacTBOphl. PacTBOpeHue kak
(PM3UKO-XNMUYIECKHI rpolecc. PactBopsI.
Croco0b1 MIPUTOTOBIICHHUS pacTBOpPOB.
PactBopuMocTs. MaccoBast 1011 pacTBOPEHHOTO

OK 01, OK
02, OK 07
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BEIIECTBA. [MpenensHO JIOIYCTUMBIE
KOHIIGHTPAIlMM M WX WCIIONh30BaHUE B OIICHKE
sKoyoruueckoi OeszomacHocTH. Kiaccudukanms
JHCIIEPCHBIX CHCTEM MO cocTtaBy. CTpoeHue u
(GakTOpbl YCTOWYMBOCTH JUCIIEPCHBIX CHCTEM.
PacnioznaBanue UCTUHHBIX pacTBOpoOB,
KOJUIOMIHBIX PAacTBOPOB U TPYyOOIUCIEPCHBIX
cucreM. CTpoeHne Muneibl. PaccenBanne cBera
NpU TPOXOXKICHHHA CBETOBOTO TydYKa depes
ONTUYECKH HEOMHOPOIHYI cpeny (dddekra
Tunpans).

37. lIpakTuyeckoe 3anaTue 17: Pemenue 3agaq
Ha  TPUTOTOBIEHHWE  pPacTBOpPOB.  PemeHue
MPaKTUKO-OPUECHTUPOBAHHBIX PACUETHBIX 3aJaHUN
Ha JUCIEPCHBIE CHUCTEMBI, HCIOJIb3yEeMbIE B

OBITOBOH © TIPOM3BOJICTBEHHOW JEATEIHHOCTH 2
YeJoBeKa, c MO3HLIUHA 9KOJIOTHYECKON
0e30IacHOCTH  TOCTENCTBUH H  TPaMOTHBIX
penieHni npobieM, CBI3aHHBIX C XUMHUEH.
Pazpnen 7. KauecTBeHHbIe peakiul 00HAPYKEHHSI HEOPTAHMYECKUX U 4/4
OpraHUYecKHX BellecTB
Tema 7.1 | Conep:xxanue 2
Oo0napy:xkeHue 38. IIpakTuueckoe 3ansaTue 18: KauecrBenusie
HEOPraHu4YecKUux XMMUYECKUE  peaKklMu, XapakTepHble Ui
KATHOHOB H AHHOHOB | OOHapy)KEeHUS HEOPraHU4eCKUX BEIIECTB
(xaToHOB U aHMOHOB). CoCTaBlIeHUE ypaBHEHU OK 01. OK 02
peakuuii oOHapykeHHs KatnoHoB [-VI rpynm u 2 ’
AHUOHOB, B T.4. B MOJIEKYJSIDHOM W HOHHOM
¢dopmax. Peakimm oOHapy>keHUs] HEOPTaHUIECKUX
BEIIECTB B PEAIbHBIX OOBEKTaX OKpY)KaoLIeH
cpeapbl.
Tema 7.2 | Conep:xaHue 2
Oonapy:xkeHue 39. IIpakTuueckoe 3anatue 19: KadyecrseHHsie
OpPraHUYecKHux XMMUYECKUE  peaklHu,  XapakTepHble  UIs
BEIIECTB OTAEJbLHBIX | OOHAPY)KEHUS OTJCIBHBIX KIACCOB OPraHUMYECKHX
KJIACCOB ¢ | coequHEHU: (eHoOB, albAErHIOB, Kpaxmara, OK 01. OK 02
HCNOJIb30BAHHEM YKCYCHOH  KHCIIOTBI, aMHHOKUCIOT W  Jp. 2 ’
Ka4yeCTBEHHbIX Henatypanusi 0eKOB IIPU HAarpeBaHUH, LIBETHHIC
peaxumii peakuu  OenkoB. CocTaBlieHHE KaueCTBEHHBIX
peaxumii OOHapyKEeHUS OpraHUYECKUX
COCAMHEHHH OTAEIbHBIX KJIACCOB.
Paznen 8. Xummsa B OBITY M NPOM3BOACTBEHHOH JeATEIbHOCTH 2
YyeJioBeKa
Tema 8.1 Xumusa B | Cogepxanue 2
ObITY " | 40. Dkojornyeckas O€30MMaCHOCTH ITOCJICICTBHMA
NMPOU3BOACTBEHHOM OBITOBOI M TIPOW3BOJICTBEHHOW JEATEIHLHOCTH
NeATeTbHOCTH YeNloBeKa, CBS3aHHAs C MepepadOTKOil BEIIECTB;
YyeJ0BeKa MONUCK M aHajJu3 XMMHUYECKOoW HH(pOpMaLMU U3 OK 01. OK
Pa3NUYHBIX MCTOYHHMKOB (Hay4Hass WU Yy4eOHO- 0 OI& 04
Hay4yHasi  JIMTepaTypa, CpEICTBA  MAacCOBOMH 2 (’)K 07 ’

nHpopMmaruu, cetb HaTepHET M npyrue). Keiicor
(c yuetom  Oymymedt  mpodecCHOHAIBHOM
NeSITETbHOCTH) Ha aHalu3 WHPOpPMAlUH O
IIPOM3BOJCTBEHHON  JIEATEIbHOCTH  4EJIOBEKa,
CBSI3aHHOM ¢ mepepadOTKOW W MOJyYeHHEM
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BEUIECTB, A  TaKkkKe C  3KOJOTHYCCKOH
Oe3omacHOCThIO. 3ammTa Keiica: IlpemcraBmenue
PE3YJITAaTOB PEUICHMSI KEHCOB (BBICTYIUICHHE C
Mpe3eHTaluen)

Pasznen 9.1. UcciienoBaHue 1 XUMHYECKHIA aHAJIH3 00beKTOB OHOC(hepPHI

30/20

Tema 9.1.1 OcHoBBI
J1abopaTopHOit
NMPaKTHKHA B
npogeccuoHAILHBI X
J1adopaTopusix

Conep:xxaHue

41. IlpakTnueckoe 3ansaTue 20: BrimomHeHwue
TUTIOBBIX PACYETOB IO TEMAaTHUKE SKCIICPHUMEHTA
(BBIXOJ TPOMYKTa pEaKIUH, Macca HaBECKH,
00BEM PACTBOPHUTEISI).

42. IlpakTtuuyeckoe 3anaTue 21: OOpaboTka
JaHHBIX, aHAJM3 M OLEHKAa HMX JOCTOBEPHOCTH
(BBIYHCIICHUE CpeIHero 3HAYCHHS
IKCIIEPUMEHTAIBHBIX JaHHBIX, IOTPELUIHOCTH).

43. IlpakTuyeckoe 3ansatue 22: [IpencrarneHue
PE3YJIbTaTOB AKCIICPUMEHTA B pa3jMyHOU (opme
(Tabmuria, rpaduK, OTYET, JOKIIAJ, IPE3CHTAITHS).

OK 01

Tema 9.1.2
XuMHYECKHH aHaJIN3
npod BoAbI

Conep:kanue

44. Knaccudukanuss mpo® BoAbl TO BUAY U
Ha3HAUCHHIO, UCXOJIS U3 €€ XMMUYECKOT0 COCTaBa.
OpraHonenTuyeckue CBOKCTBa (3amax,
MPO3pavyHOCTh, IBETHOCTh, MYTHOCTb) BOJBI.
Kucnornocts 1 menodnocts Bomsl. pH cpensl u
MeTOIbl ee ompeneneHus. JKecTKOCTh BOABI H
Metonsl ee omnpeneneHus. CymHOCTE MeToja
TUTpOBaHUS. BHIBI )KECTKOCTH BOABI (BpEMEHHAsI
U TmocTosiHHAs). JKecTKocTh BOIBI KaK HPUYMHA
BBIMIAJICHUS ~ OC3JAKOB  WiM  00pa3oBaHHs
COJICOTJIOKCHUH, UMEIOIINX MECTO B OBITY M Ha
npousBojcTBe. CocTaB colieil, BBI3BIBAIOIINX
KECTKOCTb ~ BOJBl. XUMHYECKHE  IPOIECCHI,
YCTPAHSIONINE KECTKOCTh BOJBL. Y PaBHEHHS
XAMUYECKAX  PEaKin, WILTIOCTPUPYIOIIIX
NPOLECCH, MPOMCXOMAIINE TPH  yCTPAaHEHUH
KECTKOCTU. YCTpaHEHHE BPEMEHHOH >KECTKOCTH
OBITOBBIMH W XHMHYECKUMH  CIIOCOOAMH.
Crioco6bl ycTpaHeHHUs TOCTOSTHHOM JKECTKOCTH.

OK 01, OK
02, OK 07

45. TIlpakTnyeckoe 3ansTHe 23: CrocoOsbl
BBIpa)KEHHsI KOHIIEHTPAIMN PacTBOPOB: MaccoBast
J0JI1 PAacTBOPEHHOTO BELIECTBA, MOJIApPHAs M
MOJIsUIbHAs] KOHIeHTpauu. Tutp pacTBopa.

46. IIpakTudeckoe 3ansatue 24: PenieHue
MPaKTUKO-OPHUEHTUPOBAHHBIX TEOPETHUCCKUX
3aJaHNuN Ha pacuer KOHIIEHTpallui
3arpsi3HSIONIMX BEIISCTB W WX CpPaBHEHHE C
MpEeNeIbHO  JIOMYCTUMBIMU  KOHIEHTPAIUSIMHU

(TLIK).

Tema 9.1.3
XuMu4gecknii
KOHTPOJIb KayecTBa
NMPOAYKTOB MUTAHUS

Conep:xanue

47, KauecTBeHHBIN XHUMUYCCKHMN COCTaB
MPOJYKTOB MMUTAHUS. Bemectna,
(dhanscudunmpyronye MNPOMyKTHl MHTAHHUS, U
BEIIECTBA, 3arpsi3HAIONINE MPOAYKTHI IHTaHUS.
Onpenenexnue 3arpsI3HAIONINX XUMHUYECKUX
BEIICCTB B MPOAYKTAX IHUTAHUS, OIpeAciICHHE
BEIIECTB, HE 3asABJICHHBIX B COCTAaBE IMPOJYKTOB

OK 01, OK
02, OK 07
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NUTaHWA.

48. IlpakTuueckoe 3aHsaTHe 25: OpraHuyecKue
W HEOpraHWYECKHE BEIIECTBA, BXOSIIUE B COCTAB
MPOAYKTOB nuTaHus. OnpeaeieHne cocraBa O]
Ha COJIepKaHWE MaKpO W MHUKPOIJIEMEHTOB.
NzyueHne npeanoKeHHBIX Mpero/aBareneM Ok
Ha MpeIMET XMMHUYECKOTO COCTaBa, OIPEIIEICHUS
JoJiek  OT  CYTOYHOW HOPMBI  Makpo U
MHUKPOBJIEMEHTOB B YKa3aHHOM OJOJIE.

49. IlpaxkTuuyeckoe 3aHsitue 26: Perrenue
MPAKTUKO-OPUEHTUPOBAHHBIX 3a1au o
KYJIMHAPHOW TEeMaTHKE PAa3JIMYHBIX THIIOB.

Tema

9.14

XUMHYeCKH aHAJH3

npoo

IMO4YBbI

Conep:xxaHue

50. Knaccudpukanms TOYB O BUAY U
HA3HAUCHHIO, UCXOJS M3 XMMHUYECKOr0 COCTaBa.
WUnentndukamms  mpoOBI  TOYBEI MO ee
XUMHYECKOMY COCTaBy, ONHCAHNE BO3MOXKHOCTEH
ee mpuMeHeHus. TpeboBaHMsI K KayecTBY MOYBBI
pa3IM4IHOTO Ha3HAYEHUA. Ornucanue
0COOCHHOCTEH WCTIONIb30BAHUS MOYB B
3aBUCUMOCTH OT THIIOB, CHOCO6I>I YIy4YlICHUA
KadyeCTBa IIOYB B 3aBHCHMOCTH OT Ha3HA4YCHMHA.
Obnactu WCTIOTB30BaHUS OpPTaHUYECKUX
yAOOpeHuil B 3aBHUCHMOCTH OT KadeCTBEHHOTO
coctaBa. OnucaHnue OpraHUYecKUX ynoOpeHUi u
WX TPUMEHEHWE B 3aBUCHMOCTH OT COCTaBa
TIOYBHI U €€ Pa3HOBUIHOCTH.

51. Ilpakrtuuyeckoe 3ansiTMe 27: OOnactu
HazHa4YeHHs (IPUMEHEHUs) TOYBbI, HCXOAS W3
KAueCTBEHHOIO M KOJMYECTBEHHOI'O COCTaBa.
AHanu3 HOpPMAaTUBHOM JOKyMeHTanuu. Poib
HEOPTaHMYECKUX BEIIIECTB B KauecTBe
MUHEPATIBHBIX YIOOPEHUH, YIyUIINTENeH MOYBHI.
CocraB  MMHEpanbHBIX  yHOOpeHHMHT H©  HX
MIPUMEHEHNE B 3aBUCHUMOCTH OT COCTaBa IMOYBHI U
€€  pa3sHOBHIHOCTHU. B3amMmocBs3p  cocTaBa
yA0OpeHnii W MX BIMSIHUS HA BEreTaTHUBHBIC
CBOMCTBA U IJIOJIOHOUIEHHE PACTEHUI.

52. TIIpaktuyeckoe 3anatue 28: Cocras
MUHEpaIbHBIX YI0OpPEeHU W WX TpUMEHEHHE B
3aBUCMMOCTH OT COCTaBa TIOYBBI U €€
Pa3HOBUIHOCTH. B3anmocBs3b cocTaBa
ynoOpeHuil M WX BIUSHUS Ha BEreTaTHUBHBIC
CBOKCTBA U IJIOJOHOLICHUE PACTEHHH.

OK 01, OK
02, OK 07

Tema 9.1.3

HccaenoBanue
00beKTOB OHochepbl

Conep:xaHue

53. VYueOHO-uCCNENOBATENbCKUH  MPOEKT B
o0JIaCTH WCCIIEIOBaHUsI OOBEKTOB OHOCHEpHI.
0030p TeM y4eOHOHCCIIEeIOBATEILCKUX TTPOSKTOB.
ANTOpUTM BBITIONHEHHsT TpoekTa. OrmpeneneHue
npoOneMbl  HWcciieioBaHusA. MeToJbl  TIOMCKa,
aHayim3a u 00padoTKM MH(POPMANMK O MPOEKTE B
pa3IMYHbIX HCTOYHHUKAX.

54. MpakTuueckoe 3ansiTue 29: OOOCHOBaHHUE
aKTyaJbHOCTH BBIOpaHHOW TeMbl. BrIsBiieHHE

OK 01, OK
02, OK 04,
OK 07
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mpoOyieMbl  uccliefioBaHus. BriOOp 00BEKTOB U
MeTonoB wmccienoBanus. IloctanoBka mened u
3amady  uccienoBanus. OnpeselieHue MpoIyKTa
HCCIIETOBAHUS. Onpenenenue JTAoB u
COCTaBJICHHE IUIAHA MCCJIETOBAHMSL.

Pasznen 9.2 UccienoBanue 1 XUMHYECKHH aHAJIN3 00LEKTOB

TexHoc(epsl

20/10

Tema 9.2.1 OcHoOBBI
JlabopaTopHoii
MPaKTUKH B
npodeccuoHaATbHBIX
J1adopaTopusix

Conep:xanue

55. IlpakTuuyeckoe 3anaTue 30:

BeInonHeHHe TUIOBBIX pPACYETOB IO TEMAaTHKE
9KCIIEpUMEHTA (BBIXOJ MPOAYKTa PEaKIIUH, Macca
HaBeckH, o0OBeM pactBoputens). OOpaboTka
JAHHBIX, aHAIM3 W OLEHKA WX JIOCTOBEPHOCTH
(BBIUMCIICHHE CpeIHero 3HAYCHUS
OKCHCPUMCHTAJILHBIX NaHHBIX, HOFpeHlHOCTI/I).

56. IlpakTnueckoe 3anstue 31: [Ipeacrasnenue
B pa3nmuyHON (opMe pe3ylbTaTOB HKCIEPUMEHTA
(Tabnuia, rpauK, OTYET, TOKJIA], IPE3CHTAIIHS)

OK 01

Tema 9.2.2
XuMH4YecKHid aHAJTH3
TEeXHHYECKHH BOIbI

Conep:xxanue

57. Cnocobnl
pacTBOpoOB:  MaccoBas  JOJI
BCIIICCTBA, MOJ'ISIpHaH nu MOJIAJIBHAA
KOHIIEHTparui. Tutp  pactBopa. Pemienue
MPAKTUKO-OPUEHTHPOBAHHBIX TEOPETUUCCKUX
3aaHni Ha pacuer KOHIICHTpaIUi
3anH3H5[IOHH/IX BCIIECTB U HX CpaBHCHI/IC C
MpeebHO  JIOMYCTUMBIMH  KOHICHTPAITUSIMH

(IK).

BBIpAXKCHUA KOHICHTpAaI

PacTBOPEHHOTO

OK 01, OK
02, OK 07

Tema 9.2.3
XuMHYeCKHH aHaJIn3
BO31yXa

Copepxanne

58. XuMudeckuit coctaB aTMOC(EPHOTO BO3/IyXa,
Bo3ayxa paboueil 30HBL. BpemHbie BemecTBa U
MPUMECH B BO3JYXE IKHWIBIX IIOMCIICHUH, B
BO3yXe paboueit 30HBI. HopmartusHsbie
nokyMeHThl. [locneacTBust BO3AEHCTBUS BBICOKOM
KOHIICHTPAIIMU YTJICKUCIIOTO Ta3a Ha OpraHu3M
yesioBeka. MeponpusaTHS 10 CHIKEHHUIO YPOBHS
3arpsiI3HEHHOCTH BO3/TyXa MCCIEeTyeMONH KOMHATBL.

59. I'mruennveckas OLIEHKA CTENCHH 3arps3HEHMUS|
BO3JlyXa IOMEIIEHUS Ha OCHOBE COIIOCTABIICHUS
KOHIIEHTpAaIlH JTUOKCHIA yriepoja g
COOTBETCTBYIOLUIUM T'HTHEHUYECKHM HOPMAaTHBOM
Pewenne MPAKTUKO-OPUEHTHPOBAHHBIX
TEOPETHUUYECKUX 3aJaHUi Ha pacdyeT KOJUYECTB
BEIIECTBA, KOHIIEHTPAlMH BPEIHBIX IpHUMECE
aTMocepHOM BO3JYX€ U BO3JYXE MOMEIICHHIA.

OK 01, OK
02, OK 07

Tema 9.2.4
XuMHu4YecKHii aHAIN3
npod  MaTepuaioB
CTPOUTETbHOPECTAB
PalMOHHOMI
JeATeJbHOCTH i
Jau3aiiHa

Conep:xxanue

60. Knaccudukanusi MaTepuanoB, UCIOIb3YEMBIX
B CTPOUTEIBHO-PECTABPAIMOHHON JEeATEIbHOCTU
10 COCTaBy, WX Ha3HAYCHHWE MW NPUMCHCHHE.
XUMUYECKUI aHajIu3 MaTepUajoB CTPOUTENIbHO-
pecTaBpallMOHHONW JESITENbHOCTH U JAu3aiiHa.
XUMHUYECKUI COCTaB MUTMEHTOB, KpacUTENeH,
BSDKYIIIUX CMeceH, OCOOCHHOCTH WX CBOWCTB W

MIPUMEHCHUS B podecCUOHATBHON

OK 01, OK
02, OK 07
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JACATCIIBHOCTH. BeH.[eCTBa, HCIIOJIb3YCMBIC B
Ka4eCTBC IMUIMEHTOB M CBA3YIOMIUX MATCPUATIOB.
I/ICTOpI/I‘IeCKaﬂ CIIpaBKa. COBpCMeHHLIC
MaTcpHraJibl.

61. IIpakTuueckue 3anaTus 32: KadecTBeHHBIH
M KOJMYECTBEHHBIH COCTaB TpPoO MaTephasioB
CTPOUTEIHLHO-PECTABPAIIMOHHON ACSITCILHOCTH U
Ju3aiHa. Knaccudukarnus Kpacok o
YKPBIBHCTOCTH, TIPO3PAYHOCTH B 3aBUCHMOCTH OT
WCTIONB3YEMBIX ~ MHTMEHTOB M CBS3YIOIIAX
BemecTB. OmnpesereHne cocraBa Kpacok Ha
coJiep)KaHNe MUKPO U MaKpOdJIeMeHTOB. Pemenue
MIPAKTHKO-OPHUEHTHPOBAHHBIX 3a/1aHui o
XUMHUYECKOMY  aHalM3y MNpod  MaTepHalioB
CTPOUTEILHOPECTABPAIIMOHHON ACSITEILHOCTH |
Ju3aiHa.

62. Ilpaxkruueckue 3ansatusi 33:  PemeHue
MIPAKTUKO-OPUEHTUPOBAHHBIX 3aJlaHui o
XMMUYECKOMY  aHauu3y [po0d  MaTepHajoB
CTPOUTENLHOPECTABPALIMOHHON IESTENbHOCTH H
JU3aiHa.

Tema
HccaenoBanue
00bLEKTOB
TexHoc(epbl

9.2.5.

Conep:xanue

63. YueOHO-HCCIEMOBATENCKUN  MPOEKT B
o0JacTH WCCIIeIOBaHUSI OOBEKTOB TEXHOCQEPHI.
0030p TeM y4eOHOHCCIICIOBATEIBCKUX TTPOCKTOB.
AJNTOpyUTM BBINIONHEHUS TpoekTa. OmnpeneneHue
npoOyieMbl  WCcleoBaHMSA. MeToIbl  IOHWCKa,
aHanm3a U o0paboTKK MHGOpPMAIUK O TPOEKTE B
Pa3JIMYHbIX UCTOYHUKAX.

OK 01, OK

02, OK 04,

OK 07, IIK
1.1

64. IlpakTuuyeckue 3ansaTusi 34: OOGocHOBaHHE
aKTyaJbHOCTH BBIOpaHHOW TeMbl. BrlsiBIEeHHE
npobieMbl HccieqoBaHus. Bribop 0O0BEKTOB H
METOA0B HccnenoBanus. IlocTtaHoBka nened u
3ama4q  uccaenoBanud. OnpeneneHue MNpoIyKTa
WCCIIETIOBAHHUA. Onpenenenue  3TamoB U
COCTaBJICHHE TJIaHA UCCIIETOBAHUSI.

IIpome:kyTOuHAs aTTEeCTALUS

16

Bcero:

144
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3. YCJIOBUSA PEAJIM3AIIMU JUCHUIIJIMHBI

3.1. na peanu3auuud NOpOrpaMMbl TUCHMIUIMHBI JIOJDKHBI OBITH IPEAYCMOTPEHBI
CJIeAyIOUIME ClelMalbHble TOMELICHUS:

Kabuner, ocHameHHbli B cOOTBETCTBUU ¢ 1. 6.1.2.1 oOpa3oBaTenbHON MPOrpaMMBbl 110
cnenuanbHocT 36.02.01 Berepunapusi.

3.2. UnpopmannoHHoOe obecnedeHne peajn3alui NPOrpaMMbl

Jlnst peanuzanu porpaMmbl  OMOIMOTeUHbIH (OHI 00pa3oBaTEIbHON OpraHU3AIMN
YKOMIUICKTOBAH TIC€YATHBIMU H/WIIA 3JIEKTPOHHBIMH 00pa30BaTebHBIMA U MH(DOPMAIIMOHHBIMU
pecypcamu, 1yt o0ecriedeHus 00pa3oBaTesIbHOTO MpoIlecca.

3.2.1. OcHOBHBIE TeYATHLIE U3TaHUA
ITeyaTHBIX U3DAHUI HET

3.2.2. OcHOBHbIE 3JICKTPOHHBIE U3IaHUS

1.Pynsutuc, I E. Xumus. ba3oBblii ypoBeHb : Y4eOHHMK i1 0Opa30BaTEIbHBIX
OpraHu3alyii, peaau3yromux o0pa3oBaTeslbHbIE MPOrpaMMbl CPEAHEro HpogecCHOHATBLHOIO
obpazoBanus / I'. E. Pymutuc, ®@. I'. ®enpaman. — 2-e usn., crep. — Mocksa : [IpocBemenue,
2025. — 337 c. — (YuebOuuk CIIO). — ISBN 978-5-09-124954-5. — Tekct : anekTponHbid. — URL:
https://znanium.ru/catalog/product/2202350 . — Pesxum gocTyma: mo moamucKe.

3.2.3. lonoJHUTEIbHbIE HCTOYHHKH

1. Xumus u xu3nb XXI Bek. — Mocksa : Haykallpecc, 1965 - . — Beixogur exxeMecsdHo.
— ISSN 0130-5972. — Tekcr: AJICKTPOHHBIH. — URL.:
https://dlib.eastview.com/browse/publication/156546/udb/12.

2.Tabpuensn, O. C. Xumusa. 10-i1 knacc. bazoBelii ypoBens : yuebnuk / O. C.
INa6puensu, U. I'. Octpoymos, C. A. CmankoB. — 7-e¢ u3a., crep. — Mocksa : [IpocBemienue,
2025. — 129 c. — ISBN 978-5-09-124953-8. — Tekct : »saekrponnsii. — URL:
https://znanium.ru/catalog/product/2202349 . — Pesxum 1ocTyma: mo mo/IimicKe.

3.Tabpuensn, O. C. Xumusa. 11-i1 knacc. bazoBwiii ypoenb : yuebnuk / O. C.
Ia6puensa, U. I'. Octpoymos, C. A. CnaakoB. — 6-¢ u3., ctep. — Mocksa : [Ipocsenienue,
2024. — 127, [1] c. : wn. — ISBN 978-5-09-112177-3. — Tekct : snextpoHHbii. — URL:
https://znanium.ru/catalog/product/2157262 .

4. Xumus : sHiuknonenus / pen. W. JI. KnynsHi. — Mocksa : CoBeTckasi SHIMKIIONEIMS,
2003. — 972 c. — ISBN: 5-85270-253-6. — TekcT: HETTOCPEICTBEHHBIH.

5. CoBpemennbie npodeccuonanbubie 6a3nl ganubx (MOC OMI'AY-Moodle).

6. CipaBounas [IpaBoBas Cucrema Koncynprantlliroc.

7.DneKTpOHHO-OMOIMOTeHasl ccTeMa U3/1aTeNbCTBa «JIaHby.

8. DneKTpOHHO-OMOIMOTeHas CHCTEMa «Znanium.comy.

9. DnekTpoHHO-OMbIMOTEUHas cucTeMa «KOHCYIBTaHT CTYACHTaY.

10. VYuusepcanpHas baza [lannsix UBUC: https://eivis.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIUIIJIMHbI

PesyabTaTsl 00yyeHus

Kpurtepun onenkn

MeToabl OIEHKH

JAucnunianHapHbie

- BJIAAETh CHCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas
BKJTFOYAET: OCHOBOTIOJIATAIONIVE MOHATHS (XUMHUYIECKAN
3JIEMEHT, aTOM, 3JIEKTPOHHAst 000I0UKa aroma, s-, p-, d-
JJNIEKTPOHHBIE OpOWTaNM aTroMOB, HWOH, MOJEKyJa,
BaJICHTHOCTh,  DJIEKTPOOTPHUIATEIHHOCTh,  CTEIIEHb
OKHUCJICHUS, XUMUYECKasl CBS3b, MOJIb, MOJISIPHASI Macca,
MOJISIPHBIN 00BeM, YIIIEPOTHBIN CKeJIeT,
(yHKIMOHANBHAS ~ TpymOma,  pagukail,  H30MepHs,
H30MEPHI, TOMOJIOTUYECKUH psn, TOMOJIOTH,
VIJIEBOJOPOMBI,  KHCIOPOA- M a30TCOJACpXkaIllue
COCMUHEHHS, OWOJOTMYECKH AaKTHBHBIE  BEIIECTBA
(yrmeBompl, KHUpBHI, O€lKH), MOHOMEp, IMOJIUMeED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHEIE
COCUHEHHS,  KPHUCTAUTUYECKass  pelieTKa,  THIIBI
XUMHYECKAX peaxiuit (oxucTUTENHHO-
BOCCTAHOBHUTENBHBIE, JK30- M  DHIOTEPMHUYECKUE,
peakiiu HMOHHOTO OOMEHAa), pPacTBOP, JJICKTPOJIMTHI,
HEDJICEKTPOIUTHI,  DJEKTPOIUTHUIECKAsT  TUCCOIHAIIHS,
OKHUCJIUTENb, BOCCTAHOBUTEb, CKOPOCTh XHMHYECKOH
peaKkIiy, XUMHUYECKOE PAaBHOBECUE), TCOPUU U 3aKOHBI
(Teopuss ~ XMMHYECKOTO  CTPOCHHSI  OPTaHUYEeCKHX
Bewects A.M. ByTnepoBa, TeOpusi 31EKTPOIUTHUECKON
JIUCCOIAAITNH, MEePUOINIYECKUI 3aKOH J.N.
Menpeneesa, 3aKOH COXpaHEHUS MAacchl),
3aKOHOMEpPHOCTH, CHUMBOJHMYECKANA  S3BIK  XUMHH,
(haKTOJIOTUYECKUE CBEICHHUS O CBOWMCTBaxX, COCTaBe,
MOJIyYECHUU ¥ 0€30IaCHOM HCIIOJIb30BAHUN BaXKHEHIIIMX
HEOPTaHWYECKUX M OPTaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATENbHOCTH 4YeJNOBeKa; - yMEThb
BBISIBJISITH  XapaKTEPHbIC TPU3HAKM M B3aMMOCBS3b
VM3YYECHHBIX TOHATHHA, TNPUMEHSTH COOTBETCTBYIOIINE
MOHATHA TPU ONHCAHWM CTPOCHHS M  CBOWCTB
HEOPraHMYECKUX W OPraHMYECKUX BEIISCTB M HX
MPEBPAICHUN; BBISABIATh B3aMMOCBA3b XUMHUYECKHX
3HaHUH C TIOHATUSMU U TPEACTABICHHUSIMH JPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB; - YMETh
HCIIOJTH30BAaTh HAMMEHOBAHMS XUMHUYECKUX COCTMHCHUN
MEXTYHAPOIHOTO COI03a TEOPETHUUECKON U MPHUKIIATHON
XVUMHH U TPUBHAJIbHBIC Ha3BaHUS BAKHEUIINX BEIIECTB
(3THsIeH, aneTWICH, IIMIEpUH, (eHon, GopMaabaeri,
YKCyCHasi KUCJIOTa, TJUIIMH, YIapHBIH ra3, YrIeKUCIbIH
ra3, aMMHak, TalleHas W3BECTh, HETallleHas W3BECTbh,
MUThEBasl CcoJa M JPYTHX), COCTaBIATH (HOPMYJIBI
HEOPTaHWYECKUX W OPTAaHUIECCKUX BEIIECTB, YPAaBHECHUS
XUMHUYECKUX  PEaKIMid, OOBSICHATh HX  CMBEICI;
MIOATBEPKIATh XapaKTepHbIE XHMHYECKHE CBOMCTBA
BEIIECTB COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMH U
3alACAMU YpPaBHEHWH XUMHUYECKUX PEaKIUil, - yMeTh
YCTaHaBIUBaTh MIPUHAICKHOCTh M3YYECHHBIX
HEOPTraHWYECKUX W  OPTaHMYeCKHX  BEIIECTB K
OTIpENICIICHHBIM KJIacCaM ¥ TPYIIIaM COCIMHCHUH,

OneHKka  «OTJHYHO». 3a
rIy0okoe u MTOJTHOE
OBJIJICHUE coJiepKaHUEM
ydyeOHOro  marepuaia, B
KOTOpOM oOyuaromuiics
OpUEHTHUpYETCH,

MOHSTUNHBIM anmnaparom,
aKILIEHTOJIOTUYECKUM u
ophosnruecKkuM

MUHUMYMaMH, 3a yMEHHE
HaXxOIUTh ¥ HCIIOJH30BAThH
uHdopMaIuto.

Ouenka «xopomoy». Ecmu
00y4aroIuics OTHO OCBOMII
y4eOHbId MaTepHuall, BIAJEeT

HOHSTHIHBIM arrmaparom,
AKIIEHTOJIOTUYECKUM "
opdosnrueckum
MUHUMYMAaMH,
OPUCHTUPYETCS B U3yYCHHOM
Mmarepuaie, IPaMOTHO

u3jiaraeT OTBET, HO B €ro
(dhopMe HMMEIOTCS OTACIbHBIC
HETOYHOCTH.

OreHka
«YAOBJIETBOPUTEIbHOY.
Ecmn oOyuaromuics
OoOHapy»XUBaeT 3HaHHUS U
MOHWMAaHWE  TIOJIOKEHHOTO
yueOHOro Marepuana,
MOHSITUHHOTO anmapara,
aKIIEHTOJIOTUYECKOTO U
opdosmnuyeckoro

MHHUMYMOB, HO H3JIaraeT ux
HETIOJTHO,
HEToCJIeJ0BaTeIbHO,
JIONYCKaeT HETOYHOCTH B
OIIPEICTICHUU TIOHATHH, He
yMeet J0Ka3aTeNIbHO
000CHOBATh CBOU CYXJICHUSI.

Onenka
«HEY0BJEeTBOPUTEIbHO.
Ecmun  oOydarommiicss umeet
pa3po3HEHHBIE,
OeccucTeMHBIE 3HAHMA, HE
yMeeT BBIACNATh TIABHOE U
BTOPOCTEIICHHOE, JIOIyCKaeT
OMIMOKK B  OMNpEelIeICHUU
TMOHATHH, HCKaXKaeT X

—  YCTHBIE u
MMUCbMEHHbBIC
OTPOCHI Ha
TEOPETUUECKUX U
MPaKTUYECKUX
3aHSTHUAX,

—  IpaKTHYECKUE
3aHATHUS;

—  B3aUMHBIA
KOHTPOJIb npu
pabore B mapax u
MaJIBIMU TPpyNIIaMU;
—  CaMOKOHTpPOJIb
TEOPETHYECKUX
3aHATUM U MPOBEpKa
CaMOCTOSITCJILHOU
BHEAYIUTOPHOH
paboTsI;

—  HaOmroaeHue,
HWHTEpHOpeTanus
pe3yJIbTaToOB u
SKCIEpTHAsg OICHKA
JIeSITCILHOCTH
oOydaromuxcss  Ha
MPaKTUYECKUX u
TEOPETHUECKUX
3aHITUAIX;

- 10 3aBEepLICHUIO
Kypca TPOBOJUTCSA
JK3aMeH B paMKax
IIPOMEKYTOUHOU
aTTecTaluu
CTYJICHTOB
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XapaKTepru3oBaTh HUX COCTaB H Ba)KHEHIIIIE CBOfICTBa;
OIpEeACIATE BUABI XUMHYCCKHUX CBsI3CH (KOBaJIeHTHa}I,

HMOHHaA, MeTaJUTnYecKas, BOJIOPOIHAS), THUIIBI
KPUCTAJUTMYECKHUX pereTox BELIECTB;
KJIACCU(HUITIPOBATH XUMHYECKHE peaxiumy; -

chopMHUpOBaTh NPEINCTABICHUSA: O MAaTEepPUAIBHOM
€AMHCTBE MHpa, 3aKOHOMEPHOCTSIX M II03HaBAEMOCTHU
SBIICHUH MPHUPOABI; O MECTE W 3HAYCHUH XUMHH B
CHCTEME ECTECTBEHHBIX HayK U €€ POojM B 00ecreueHun
YCTOMYMBOTO pa3BUTHSA YEIOBEYECTBA: B PEIICHUH
npobJeM 3KOJIOTMYECKOM, IHEPreTHIECKON U MHUIIEBOH
0e301acHOCTH, B Pa3BUTUU MEIULIMHBI, CO3AaHUN HOBBIX
MaTepHaJOB, HOBBIX  HCTOYHMKOB  JHEPruH, B
o0ecreYeHu PalMOHATBHOTO MPHUPOAOIIONBG30BaHHS, B
(hopMHUPOBaHWU MHPOBO33PEHUS] W OOMIEH KyIBTYPHI
YeJIOBEeKa, a TaKXKe OKOJOIMYECKH OOOCHOBaHHOTO
OTHOILIEHUSI K CBOEMY 370POBBIO U MPUPOJHOU Cpee; -
BJIQJICTh CUCTEMOM XHMMHUYECKHX 3HAHMM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraroIUe MOHATHS
(IOTIOTHUTENBHO K CHCTEME MOHATHIH 6a30BOT0 YPOBHS)
- M30TOMNBI, OCHOBHOE U BO30YXICHHOE COCTOSHHE
aToMa, rUOpUIN3anus ATOMHBIX opbwurasei,
xummdeckas cBsi3b (" " u ", KpaTHBIE CBSI3M), MOJISIpHAS
KOHIIGHTpAMsi, CTPYKTypHass (opmyia, H30MEpHs
(cTpykTypHas, TeoMeTpudeckas (IFC-TpaHC-U30MEPHs),
TUIBl XMMHYECKUX pEaKUuil (rOMO- U TeTepOrcHHBIE,
oOpaTUMble ¥ HeoOpaTUMbIE), PAacTBOPHI (MCTUHHEIE,
JMCTIEPCHBIE CHCTEMBI), KPUCTAJUIOTHUAPATHI, CTENCHb
JMCCOLMALMN, 3JICKTPONIN3, KPEKHHT, pPU(POPMHUHT);
TEOpHH u 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33pEHYECKHE 3HAHHS, JeXallue B OCHOBE
MOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX
SIBJICHUH, COBPEMEHHBIC MPEICTABICHUS O CTPOCHUH

BEIIECTBA Ha ATOMHOM, MOJIEKYJIIPHOM u
HaIMOJIEKYJISIDHOM  YpPOBHSX;  IPEACTABICHHA O
MEXaHU3Max XUMHUYECKUX peakuuii,
TEPMOJAMHAMUYECKUX u KMHETHYECKUX

3aKOHOMEPHOCTSAX MX MPOTCKaHHSI, O XUMHUYECCKOM
PaBHOBECHH, JUCTIIEPCHBIX CHCTEMaX, (haKTOJOTHUCCKUE
CBEJICHHSI O CBOWCTBaX, COCTaBe, MOAYYCHUH U
0e30nmacHOM UCTIOJIb30BaHUN BaYKHEHIIINX
HEOPraHMYECKUX U OPraHUYeCKUX BEINECTB B OBITY U
MPAKTUYECKOW  JICITENBHOCTH  YellOBEeKa;  OOIInX
HAy4YHBIX IMPHHIMIIAX XHMHYECKOI0 MPOM3BOACTBA (HA
MpUMepe TMPOM3BOJICTBA CEPHOU KHCIIOTHI, aMMHaKa,
MeTaHoJa, mepepaboTku HedTH); - YMETb NPOBOIUTH
pacdeTsl MO0 XHMHUYECKMM (OpMyJIaM W YpPaBHCHHSIM
XUMHUYCCKUX PEaKIUMi C MCIOJIb30BaHUEM (U3UICCKUX
BEIMYMH (Macchl, 00beMa ra3oB, KOJIMYECTBA BEIIECTBA),
XapaKTepU3YyIOIUX  BEIIECTBA C  KOJWYECTBEHHOU
CTOPOHBI: pacueThl 10 HAXOXICHUI0 XUMHUYECKOU
(dbopMylibI  BelecTBa; pacyeThl Macchl  (0Obema,
KOJIMYECTBA BEIECTBA) MPOAYKTA PEaKIMU, €CIU OJHO
M3 HCXOIHBIX BEIIECTB JAHO B BHIEC pacTBopa ¢
ONpENEICHHON  MacCOBOM  JI0J€Hl  PacTBOPEHHOTO
BElIeCTBA WJIM JIaHO B M30BITKE (MMEET TPUMECH);
pacdyeTsl MacCOBOH WM OOBEMHOW JOJIM BHIXOAA

CMBICI,  OECHopsiIOYHO |

HEYBEPECHHO
MaTepuall.

nsjgaracrt
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MPOJYKTa PEaKIMK; PacyeThl TemioBoro dddekra
peakiiuii, OOBEMHBIX OTHOIICHHH Tra30B;, - YMETb
BBISIBIIATh  XapaKTEpHbIE TMPU3HAKK U B3aUMOCBSI3b
M3YUYCHHBIX TIOHATHH, MTPUMEHITh COOTBETCTBYIOIINE
MOHATHA TP ONHCAaHWM CTPOSHHS M  CBOWCTB
HEOPTaHWYECKUX W OpPTaHWYeCKWX BEMIECTB M WX
MIPEBPAIICHU; BBISBIATH B3aUMOCBI3b XHUMHUYECKHUX
3HAHUM C TOHATHUSIMU U MPEACTABICHUSIMHU JIPYTUX
mpenMeToB uia 0Ooee OCO3HAHHOTO TIOHWMaHHUS |
0OBSICHEHHS CYITHOCTH MaTepHalibHOTO €INHCTBA MUPA;
WCIIONb30BaTh CHUCTEMHBIC XHUMHYECKUE 3HAHUS A
OOBSICHEHHS W TIPOTHO3UPOBAHUS SBIICHUIN, WMEIOIIIX
€CTeCTBEHHOHAYYHYIO MPHUPOY; - YMETh HCIIOIH30BATh
HaVMEHOBaHUS XUMUYECKUX COCTMHECHUM
MEKIYHAPOJHOI'O COK3a TEOPETUUECKON U MPUKIIATHOU
XAMAM W  TpPUBHAIbHbIE  HAa3BaHHWA  BEIIECTB,
OTHOCAIIMXCA K M3YUCHHBIM KjlaCCaM OPraHU4YC€CKUX H
HEOPraHn4CCKUX COC,ILI/IHGHI/Iﬁ; HCIIOJIb30BaTh
XIMHYECKYI0 CHMBOJHKY ISl COCTaBICHHUSA (HopMyl
HEOPraHN4YCCKUX BCIICCTB, MOJICKYJIAPHBIX u
CTPYKTYPHBIX (pa3BepHYTHIX, COKpallleHHBIX |
CKEJIeTHbIX)  (QOpPMYyNT  OpraHWYECKHX  BEIIECTB;
COCTaBJIATh YPaBHEHUS XHMHUYECKUX pEaKIuid ¢
packpeiBaTh 1504 CYILIHOCTB:
OKHUCIIUTEIbHOBOCCTAHOBUTENBHBIX peaxiuit
MTOCPEACTBOM COCTaBIICHHSI JIEKTPOHHOTO OaraHca dTHUX
pEeaKLuii; peaxkuui HOHHOTO oOmMmeHa IyTEM
COCTaBJICHUA UX IIOJHBIX MW COKpPAIICHHBLIX HWOHHBIX

YpaBHEHUH; peakuuit TUAPONIN3a, peakuuii
KOMILIEKCOOOpa30BaHUS (ma mpuMepe
THIPOKCOKOMILIEKCOB LMHKA " ANMIOMUHISA);

MOATBEP)KJAaTh XapaKTEpPHBIE XWMHUYECKHE CBOMCTBa
BEHIECTB  COOTBETCTBYIOIIUMH  3KCIEPUMEHTaMH U
3alUCSIMU YPABHEHUM XUMUYECKHUX DPEAKUUH; - YMETh
KJaccu(UIMPOBaTh HEOPTaHUYECKHE W OpraHUYecKHe
BEHIECTBA W XHMMHYECKHE pEaKIUH, CaMOCTOSTEIHHO
BHIOMpPATh OCHOBAHUS U KPUTEPUU JJIS KiaccupuKaum
W3yYaeMbIX XHMHYECKHX OOBEKTOB; XapaKTEepPH30BaTh
COCTaB " BaKHEWIINE CBOICTBa  BEIIECTB,
MPUHAUIEKAIINX K ONpPEACICHHBIM KJIaccaM M IpymnaM
coeuHeHNH (TIPOCThIe BEUIECTBA, OKCHIBI, THIPOKCUIIBI,
COJIM; YIJIEBOJOPOIBI, IPOCTble 3(UPHI, CIUPTHL,
(eHoNnbl, ambaeruipl, KETOHbI, KapOOHOBBIE KHCIIOTHI,
CIIOKHBIE  3QUPBI, KHUPBI,  YIIEBOJBI,  AMHHBI,
AMHHOKHCIIOTHI, O€JIKH); IPUMEHSITh 3HAHHUS O COCTaBe U
CBOMCTBax BELIECTB JJIs KCIIEPUMEHTAIBLHON NMPOBEPKU
TUIOTE3 OTHOCHUTENHHO 3aKOHOMEPHOCTEH MpPOTEKaHUS
XUMHYECKAX peaxuuit u MPOTHO3UPOBAHUS
BO3MOXXHOCTEH  HX  OCYLIECTBIEHHS; -  yMETh
MOATBEP)KJIaTh Ha KOHKPETHBIX IPUMEpax XapakTep
3aBHCHMOCTH PEeaKLMOHHON CIIOCOOHOCTH
OpPraHUYECKUX COENMHEHUM OT KpaTHOCTH WU THMA
KoBasleHTHOM cBsi3u (" " u ""), B3aMMHOTO BIIMSHHSA
aTOMOB W TPYIIIl aTOMOB B MOJIEKYJIax; a TaKXke OT
0CcOOEHHOCTEH peanu3aluy pPa3IUYHbIX MEXaHU3MOB
MPOTEKAaHUsI PEaKUMid; - YMETb XapaKTepU30BaTh
UIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM H
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BO30Y)KICHHOM COCTOSIHUM) W HWOHOB XHMHYECKUX
anemeHToB 1 - 4 mepuonoB lleprogudeckoil CHCTEMBI
Hd.N. MeHneneeBa W KX BaJICHTHBIE BO3MOXHOCTH,
ucnons3yst moustua  "s", "p", "d-snextponHbe"
opbuTany, DSHEpPreTHYecKne ypOBHH;,  OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHYECKHX
JIIEMEHTOB M 00pa3yeMbIX HWMH COCOUHEHUH 110
MepHOaM U TPYIIaM;

YMETh TUIAHUPOBaTh ¥ BBIMIONHATh  XUMHYECKHH
9KCHEPUMEHT (IpeBpalleHUs] OPraHUYECKUX BEIECTB
NpU HAarpeBaHWHM, MOMYyYCHUE STHIICHA U H3YyYEHHE €ro
CBOMCTB, Ka4eCTBEHHBIC pEAaKIHH Ha aIbJETHIBI,
KpaxmaJ, YKCYCHYIO KHCIIOTY; A€HaTypaIus OeJIKOB Ipr
HarpeBaHWM, LBETHbIE pPEaKUWH OEJKOB; MPOBOIUTH
peakuu MOHHOTO OOMEHa, OMPEAeNsTh CPeny BOIHBIX
pacTBOpOB, KadeCTBEHHbIE peakuuu Ha cynbdar-,
Kap6OHaT' U XJIOpUAAaHUWOHBI, HAa KaTUOH aMMOHUA;
peuaTtb OKCIICPUMECHTAJILHBIC 3aJa4u 10 TEMaM
"Mertautel" u  "Hemerammel"') B COOTBETCTBHHM C
MpaBUIaAMH TEXHUKH 0E30MacHOCTH MPH OOpalIeHUU C
BEIIECTBAMH W  JIAOOpAaTOpPHBIM  000OpYyJOBaHUEM;
MPENICTABIATh PE3YIBTATHl XUMHUYECKOTO SKCIIEpUMEHTa
B (¢opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIHX
peakiuii u (HOPMYyJIMPOBaTh BBIBOJBI Ha OCHOBE 3THUX
pPEe3yIbTAaTOB; - YMETh AaHAIM3MPOBATH XHUMHYECKYIO
WH(GOPMAITHIO, TIOYYaeMyI0 W3 Pa3HBIX HCTOYHHKOB
(cpenctB MaccoBoii umH(pOpMaluu, cetb MHTepHET U
NpyTHe); - BIaJeTh OCHOBHBIMH METOAAMH HAy4YHOTO
MMO3HAHWSI  BEMIECTB W XUMHYECKHX  SBICHUHN
(mabmoieHue, M3MEpPEHHUE, SKCTIEPUMEHT,
MOJIETTUPOBAaHNE); - YMETh MPOBOJUTH pacdeThl IO
XUMHYECKUM (OpMyJlaM ¥ YPaBHEHUSIM XUMHUYECKHX
peaknuii ¢ WCHONb30BaHWEM (DM3WYECKUX BEIHYUH,
XapakTepU3YIONIMX  BElIECTBA C  KOJHYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMalibHbIE YCIOBHSI) Ta30B,
KOJMYECTBA BEIIECTBA; HWCIOIb30BaTh CHCTEMHBIC
XUMUYCCKUC 3HaHUA 4 T[PUHATHA peIHeHI/Iﬁ B
KOHKPETHBIX JKU3HCHHBIX CHUTyallusdX, CBA3aHHBIX C
BEIECTBAMH U MX PUMEHEHHEM;

- YMETh CaMOCTOATEIbHO IIAHHPOBATh W IPOBOAWUTH
XUMHYECKUN OKCHEPUMEHT (TONydeHHe W W3y4deHHe
CBOWMCTB HEOPTaHWMYECKUX W OPraHUYECKHX BEIIECTB,
KaueCTBEHHBIE PEaKIMH YTJIEBOAOPOIOB Pa3INIHBIX
KIIACCOB W KHCJIOPOJICOJECPKAIIMX  OPraHUYeCKHuX
BCIIECTB, PCHICHUE OKCIICPUMCHTAJIBHBIX 3aaady II0
PACIO3HABAHUIO HEOPTraHUYECKUX W  OpPraHHYECKUX
BEUIECTB) C COOJIOAEHWEM TMpaBWiI OE3011acHOTO
oOpamieHusi ¢  BellecTBaMH W JIaAOOpaTOPHBIM
obopynoBaHueM, (HOpMyIHPOBATH LEIN HCCICAOBAHMS,
MPENOCTaBIATh B  pa3inyHOW (opMe Ppe3ysbTaThl
OKCICPUMEHTa, AaHAIM3UPOBaTh M  OLEHHWBATH HUX
JOCTOBEPHOCTE; - YMETh OCYIIECTBIISIT
IIeJICHAITPABIICHHBIA TIOUCK XUMHUYECKOH MH(OpMAIUHU B
pPa3IMYHBIX WCTOYHHWKAaX (Hay4yHas W ydeOHOHay4 Has
JIUTEpaTypa, CpPEeACTBA MacCcOBON HH(POpPMAIUU, CETh
WuTepHer w apyrue), KPUTHYECKH aHAIM3HPOBATH
XMMHUYECKYI0 WHOpMaIi, 1nepepabaThiBaTh €€ |
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WCIONB30BaTh B COOTBETCTBUU C  IOCTaBICHHOU
y4eOHOW 3amadeil; - BIAAETh CHCTEMOW 3HAHHHA O
METOAaX HAyYHOrO TIO3HAHUS SIBICHUUA TPUPOJIBI,
HCIIONb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHHUSIMHU
NPUMEHATh 3T 3HAHHUS TMPU SKCIEPUMEHTATbHOM
WICCIIEIOBAHUY BEUIECTB U TSI OOBSICHEHUST XMMHYECKUX
SIBJICHUM, MMEIOIIMX MECTO B MPUPOJE MPAKTUYECKOM
JIESATEIHFHOCTH YEJIOBEKA U B OBCETHEBHOM XKU3HU;
YMETh IUIAHUPOBaTb U  BBIIOJHATh  XUMHYECKHUI
AKCIIEPUMEHT (MIPEBpAICHUS OPTaHMYECKUX BEIICCTB
[IPU HArpeBaHUU, TOMYyUYCHUE ITHIICHA U U3YUYCHHUE €ro
CBOICTB, KAayeCTBEHHBIC pEaKUMH Ha aJIbJACTUIbL,
KpaxmaJ, YKCYCHYIO KHCIIOTY; A€HaTypaIus OeJIKOB Ipr
HarpeBaHUM, I[BETHBIC PEAKIMK OCJIKOB; IPOBOJHTH
peakuu MOHHOTO OOMEHa, OMPEAeNsTh CPeny BOIHBIX
pacTBOpOB, KadeCTBEHHbIE peakuuu Ha cynbdar-,
Kap6OHaT- U XJIOpUJAaHUWOHBI, Ha KaTUOH aMMOHUA,
peuaTtb OKCIICPUMECHTAJILHBIC 3aJa4u 10 TEMaM
"Mertautel" u  "Hemerammel"') B COOTBETCTBHHM C
MpaBUIaAMH TEXHUKH 0E30MacHOCTH MPH OOpalIeHUU C
BEIIECTBAMH W  JIAOOpAaTOpPHBIM  000OpYyJOBaHUEM;
MNPEACTABIATh PE3yIbTaThl XUMUYECKOTO SKCIEPUMEHTA
B (¢opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii u (HOPMYyJIMPOBaTh BBIBOJBI Ha OCHOBE 3THUX
pPEe3yIABTATOB; -yMETh CAMOCTOSITENBHO IUIAHUPOBATH U
MPOBOIUTHh XHMHUYECKHH OKCIEPUMEHT (MONydYeHUe W
HU3YyUCHHUC CBOWCTB HCOPraHUYCCKUX H OPTraHUYCCKUX
BELIECTB, KAa4eCTBEHHbIE pEaKIMHU YIJIEBOAOPOIOB
pa3IMYHBIX  KJIACCOB M KHUCIOPOACOIEPKaIUX
OpPraHnvYeCKUX BEIIECTB, PCHICHUC SKCICPUMCECHTAJILHBIX
3aJjad [0  pacro3HaBaHWIO  HEOPraHWYEeCKUX U
OPraHMYEeCKUX BEIIECTB) C COOIIOJEHHEM IPABII
OesomacHoro  oOpamieHuss C  BEIECTBAMH U
J1a00PaTOPHBIM 000PY/I0BaHUEM, (HOPMYJIMPOBAThH LIEIH
WCCIIE/IOBaHUs, TPEAOCTABIATE B Pa3NUYHON (dopme
pe3yabpTaThl  DKCIEPUMEHTA, aHaIU3UpOBaTh U
OLICHMUBATb UX NOCTOBCPHOCTD,

- chopmupoBaTh TPEACTABICHUS: O XHUMHYCCKOU
COCTABIISIIOIIEH €CTECTBEHHOHAYYHOU KapTUHBI MHpA,
poJIM XMMHM B IIO3HAHUU SIBICHUM MPUPOABI, B
(hopMHpPOBaHUH MBIIUICHHS U KYJIbTYPhl JTHYHOCTH, €€
(OYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOMN st
peuieHusl MpakTUYECKUX 3aJad M HKOJOTHYECKHU
00OCHOBaHHOTO OTHOIICHHSI K CBOEMY 3JIOPOBBIO U
MPUPOJHON cpele; - yMETh COONOAATh IpaBUIIa
AKOJIOTHYECKH I1e]IeCO00pa3HOr0 TOBEJCHHS B OBITY U
TPYJIOBON JEATENBHOCTH B IENIIX COXPAHEHHS CBOETO
30pOBbSl M OKPYJKAlOLEH  IPUPOAHOW  cpenbl;
YUYUTHIBATh  OMACHOCTh  BO3JCUCTBHS HA  KUBBIE
OpraHU3MBbl OIPEAEICHHBIX BEIIECTB, MOHUMAs CMBICI
II0Ka3aTelIs IPEACIbHOM T0NyCTUMOM KOHLIEHTPALIMH;

- YMETb NPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C
MO3ULMI 3KOJOTMYECKOl 0€30MacHOCTH TOCIEACTBHS
OBITOBOM U IPOM3BOJICTBEHHON JEATEILHOCTH Y€JI0BEKa,
CBS3aHHOW C mepepabOTKON BEIIEeCTB; HCIOJIb30BAThH
MOJy4YEHHbIE 3HAHUS JUIsl OPUHITHS  T'PaMOTHBIX
perieHuii mpobsieM B CUTyalMsIX, CBA3aHHBIX C XUMUEH;
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- YMCTb OCO3HAaBaTh OMMACHOCTH BOSI{CﬁCTBHH Ha XHUBBIC
OpraHu3sMbl ONPECACIICHHBIX BCHICCTB, IMOHHUMAas CMBICI
IIOKa3aTeist HpeﬂeHLHOﬁ I[OHyCTI/IMOI‘/'I KOHOCHTpalluu, 1
MOACHATL Ha HOpUMEpaAxX CIIOCOOBI YMCHBIICHUA H

NpEeOTBpaIlleHHs WX BpPEIHOrO0 BO3JCHCTBUS  Ha

OpraHH3M YelIOBEKA.

O6uue: OueHka  «OTJMYHO». 3a | - TECTUPOBAHUE;

B wactu TpyaoBOro BOCIUTAaHUS: - TOTOBHOCTh K riy6okoe a HOJHOC | - PEIICHNE 3a/at,
Tpyay, OCO3HAHHE LICHHOCTH MacTepCTBa, OBJanCHNE COACpHKAHUEM | - onpoc 1o
TpyomoGHe; -  rOTOBHOCT K  AKTHBHOM y4e0HOr0  Marepuaia, } B | UHIUBUAYAJIbHBIM
JEITEIbHOCTH TEXHOJOTHYECKOM W COLMAaIbHONI KOTOpOM obyuatoutuiics | 3a1aHUAM;
HaIpaBJIEHHOCTH, CIOCOOHOCTh HMHHIIMHUPOBATH, OpHeHTpryeTC’I’ ) IpaKTICCKNC
IJITAHUPOBATh U CAMOCTOSITEILHO BBIIIOJIHATH TaKYIO TOHATUHHBIM anmapartom, | paboTer (onenka
NEeATEIBbHOCTh; - HMHTEPEC K Pa3IMYHBIM cdepam aKHCHTOJIOTHICCKIM W | pe3yspTaToB
npodeccnoHabHOM  AesTenpHOCTH, OBameHue oposmHIecKIM BBITOJTHCHHS
YHUBEPCAIbHBIMU YYEOHBIMH [O3HABATEIBHBIMU MHUHUMyMam, 32  yMCHHC | HPAKTHICCKNX
JNEUCTBUSAMH: a) 0a30BBIC JIOTUYECKHE JEUCTBUS: - HaXOJMTh M  HCHONB30BATH | PaboT)
CaMOCTOSITEILHO dbopMynupoBaTh n uH(bopmaIHIo. “HPOMEKYTOTHAT
aKTyaJu3upoBaTh IMpoOJIEeMy, paccMaTpuBaTh €€ Ouenka «UXOPOIHO»' Eciu | aTrecranus:
BCECTOPOHHE;, - YyCTaHABJIMBAaTh CYIIECTBEHHbIN 06yqa101vupmcs{ TIOJIHO OCBOMT | IK3AMEH

MPU3HAK WJIM  OCHOBaHWUS JUIsl  CpaBHEHUS, yHeOHBIH MaTepuar, Bianeer

KJI1accupuKauu U 000OIICHUS; - ONMPEALSIATh SN
NeSTEIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTCPUH HX
JTOCTH)KCHHS; - BBIABIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUYUSI B PACCMATPUBACMBIX SIBJICHHSIX;
BHOCUTH KOPPEKTUBBHI B JESATENBHOCTh, OIEHUBATH
COOTBETCTBHE PE3yJIbTAaTOB IIEJIsIM, OIICHUBATH
PHUCKHU TIOCTIEACTBUN eI TENFHOCTH;

- pa3BHBaTh KPEATHUBHOE MBINUICHUE MPH PEIICHUH
KU3HEHHBIX npobaem 0) 6a3oBbIe
HCCIIEIOBATEILCKHE JIEHCTBUS - BJIaJIETh
HaBbIKAMH y4eOHO-HCCIIeI0BaTeIbCKON u
MIPOCKTHOH JIeATEIHbHOCTH, HABBIKAMH Pa3peIICHUs
npoOsiieM; - BBIIBISATh NPUYMHHO-CIEICTBEHHBIC
CBS3M W aKTyaJIM3UPOBaTh 3aJady, BBIJIIBUTAThH
TUIOTE3y €€ PEIICHUs, HAXOIUTh apryMEHTBI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKJICHUM, 3a7aBaTh
napaMeTpsl U KpUTEPHUH PEIICHHUS; - aHATU3UPOBAThH
MOJTyYEeHHBIC B XOJI€ PEIICHUS 3a/Ja4d Pe3yJIbTaThl,
KPpUTHYECKH  OIICHWBaTh HUX  JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX; -
YMETh TIEPEHOCUTHh 3HAHWS B IO3HABATEILHYIO W
MPAKTUYECKYI0 OONACTH IKU3HEICATCIbHOCTH, -
YMETh  HMHTCTPUPOBATH 3HAHWUS W3  Pa3HBIX
MPEeIMETHBIX O0JIaCTeil; - BBIABUTATh HOBBIC HJICH,
IpeJyiaraTh OPUTHHAIBHBIC TIOXObI M PEIICHUS, -
CIIOCOOHOCTh MX MCIOJIb30BAHUS B ITO3HABATEILHOM
Y COLIMAIbHOW MPAKTHUKE

B o0Omactu 1IeHHOCTH HAy4YyHOTO TIO3HAHUS: -
c(hOpMHUPOBAHHOCTH MHUPOBO33PCHUS,

MOHATUINHBIM arnmnaparom,
AKLIEHTOJIOTUYECKUM u
ophosnraecKuM
MUHHUMYMAaMH,
OPUEHTUPYETCA B U3YUYEHHOM
MaTtepuae, rpaMOTHO

u3jaraeT OTBET, HO B €ro
(dhopMe HMMEIOTCS OTAENbHBIC
HETOYHOCTH.

Onenka
«Y/10BJIETBOPHUTEIbHOY.
Ecnn oOyyaromuiics
oOHapy)XMBaeT 3HAHHUS ©
NOHMMaHHE  TOJ0XXEHHOTO
y4eOHOro MaTepuana,
HOHSATUHHOTO ammapara,
aKIEHTOJIOTUIECKOTO u
ophosmHuecKoro

MI/IHI/IMYMOB, HO HM3JIaract mux
HEIIOJIHO,
HEIIOC/IEI0BaTEIILHO,
JOMYCKaeT HETOYHOCTH B
ONpEACTICHUN TOHATHI, HE
yMeer JIOKa3aTeIbHO
000CHOBATh CBOM CYKJICHUS.

Onenka
«HEY10BJICTBOPHTEJIbHO».
Ecmu  obyuaromuiics umeeT
pa3pO3HEHHBIE,
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COOTBETCTBYIOILETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUA HAyKM U OOIIECTBEHHOH MpPaKTUKH,

OCHOBAHHOTO Ha Jaore KYJbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MecTa B
MOJINKYJIbTYPHOM MHpPE; - COBEpIICHCTBOBAHUE

SI3BIKOBOM M UUTATENILCKON KYJIBTYPBI KaK CpeACTBa
B3aUMOJICHCTBUS MEXIY JIIOJbMH U TO3HAHHS
MHpa; -  OCO3HaHWE  IICHHOCTH  Hay4YHOMH
NesITeIbHOCTH, TOTOBHOCTh OCYILECTBIISITh
NPOEKTHYIO M HCCIEIOBATEIbCKYIO NESTEIbHOCTD
WHAWBUIyalbHO W B rpymme;  OsnaaeHue
YHHUBEPCAIBHBIMH ~ Y4€OHBIMH TO3HABaTEIbHBIMU
JeiicTBUsIMU: B) paboTa ¢ MHpOpMaLueil: - BIaieTh
HaBBIKAMH HOJTy4eHHS uHpopManuu u3
WUCTOYHHKOB DAa3HbIX THIIOB, CaMOCTOSTEIBHO
OCYLIECTBIISITh MOUCK, aHAJHM3, CHCTEMaTH3aLUI0 U
MHTEPHpPETANi0O HHPOPMALUU PA3THUIHBIX BUIOB H
dbopM TpencTaBiIeHHS; - CO3/aBaTh TEKCTHl B
pa3nuuHBIX (opMaTax C Y4eTOM Ha3HA4YeHUS
uHbOpMAMM M IEJCBOM ayIWTOpWH, BHIOHpAs
ONTHMAJIEHYIO dopMy  mpencTaBICHHS u
BU3yalIM3allid; - OIEHHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTh MH(OpMALUM, €€ COOTBETCTBUE
NPaBOBBIM M MOPAJIBHO-3THYECKUM HOpMaM; -
UCIIONIB30BATh  CPEACTBA HMH(POPMAIMOHHBIX |
KOMMYHUKAI[HOHHBIX ~ TE€XHOJIOTUH B  pEIICHUH
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX "
OpPraHM3alMOHHBIX  3a4ad  C  COOJIOAEHUEM
TpeOOBaHUI 3PrOHOMHMKH, TEXHUKU O€30MacHOCTH,
THTHEHBI, PeCcypcocOepeKeHUsi, TPaBOBBIX U
TMYECKMX  HOPM, HOpPM  HH(OPMAalMOHHOM
0e301acHOCTH;

BJaJIeTh HAaBBIKAMU pACIO3HABAaHUs U 3alIUTHI
nH(popmanuy, HHPOPMAIIMOHHON 0e30macHOCTH
JIMYHOCTH;

TOTOBHOCTh K CaMOPa3BHTHIO, CAMOCTOSITEIHLHOCTH
U CaMOOIpENENICHHIO; -OBJIQJICHUE HAaBBIKAMU

y4eOHO-HCCIIe10BaTEIbCKOM, MIPOEKTHOMN u
COLIMAJIbHOU JEeATENbHOCTH, OBnanenne
YHUBEPCAIbHBIMU KOMMYHHKAaTHUBHBIMHA

JNEHCTBUSIMH: 0) COBMECTHAS JISATCIbHOCTD:

IIOHUMATh 158 HCIIOJIB30BaATh HpeI/IMyHleCTBa
KOMaHAHOW W  HWHIWBUIYaTbHOW  pabOThI, -
HpI/IHI/IMaTI) meian COBMeCTHOfI JCATCIIBHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JEUCTBUS IO
ee JOCTIDKEHWIO: COCTaBIATHL INIAH JIEHCTBHI,
pacIpenensaTh pojayu ¢ Y4ETOM MHEHUN y4aCTHUKOB
o0CyX1aTh pe3yJabTaThl COBMECTHOW pabOOTHI; -
KOOPJIUHUPOBAThH M BBITIOIHATH padOTy B YCIOBUSAX
peanbHOTO, BHPTYAIHHOTO W KOMOWHHPOBAHHOTO
B3aWMOJICUCTBUS; - OCYLIECTBIATh MO3UTUBHOE
CTPaTErnYECKOe MOBEJICHHE B Ppa3JIMYHBIX

OccCHUCTEMHBIC 3HAHHS, HE
YMEET BBIACISATh TJIaBHOE H
BTOPOCTEIICHHOE, JIOIyCKaeT
OmMOKKH B  ONpEICICHUU
MOHITHUH, HCKaXaeT 1504
CMBICII,  OECHopsIIOYHO |
HEYBEPEHHO u3jaraeT
Marepuall.
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CUTYaIUX, MIPOSIBIISITh TBOPYECTBO u
BoOOpakeHne, ObITh WHUIIMATUBHBIM OBlajeHUe
YHUBEPCAIbHBIMU PETYISTUBHBIMU JECHCTBUSMHU: T)
MPUHATHE Cce0s W APYrux JIOJeH: - NMPUHUMATH
MOTHUBBI ¥ apTyMEHTBI JPYTUX JIIOJCH MpU aHAIU3e
pe3yJIbTaTOB JESATEIBHOCTH; - MpHU3HABaTh CBOE
MpaBO W TPaBO JAPYTruX IOJEH HAa OMIMOKH; -
pa3BUBATh CIIOCOOHOCTh IMOHUMATh MHP C MO3HUIIUH
JPYTroro 4eIoBeKa;

B o0Omactm 3KOJOrMYEeCKOro BOCIHUTAHHUA: -
c(OPMUPOBAHHOCTh  KOJOTHYECKOH  KYJIBTYPHI,
MMOHHMAHUE BJIUSHHUSI COIMAIFHO-YKOHOMHYECKHX
IIPOLIECCOB ~ HA  COCTOSIHUE  INPUPOJHOM U
COIIMAIIBHOW  Cpelbl, OCO3HaHHWE TJI00AIBLHOTO
xapakTepa DKOJIOTHYCCKUX pooem; -
IJJAHUPOBAaHUE U OCYILECTBIECHUE JIEUCTBUI B
OKPY’KaloIlleW Cpele Ha OCHOBE 3HAHMS LieJed
YCTOMYMBOTO PAa3BUTUSI UYEJIOBEYECTBA; AKTHBHOE
HETPUATUE JIEHCTBHH, MPUHOCSIINX Bpen
OKpY’KaIOIIeH cpele; - yMEHHE MPOTHO3UPOBATH
HEOJaronpusATHBIE JKOJIOTHYCCKHUE TOCIEACTBUS
MPEANPUHUMAEMBIX AEHCTBUM, TPEAOTBPALIATh UX;
- pacuipeHue OITbITa JIeSITEILHOCTH
9KOJIOTUYECKOW HANpPaBICHHOCTH; - OBJAJICHUE
HaBbIKaMU y4eOHO-HCCIIeI0BATEIbCKON, MPOSKTHOMN
¥ COITMATBbHOM JCATEIbHOCTH

3HaTh HOpPMATHBHBIC [OKA3aTell  KadecTBa |
0€e301acHOCTH KOPMOB AJIS 5)KUBOTHBIX B COOTBETCTBUH C
TOCYJJApCTBEHHBIMU CTaHAAapTaMU B 00JacTH KadecTBa
KOPMOB
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COJAEPXAHUE

1. OBIIKUE ITOJIOXXEHUA

2. OXNAAEMBIE PE3VIJIbTATBI U3YUEHUA

3. PACIIPEJJEJIEHUE OLIEHMBAHWA PE3VJIBTATOB OBYUYEHNA U TUIIOB
OLIEHOYHBIX MATEPHAJIOB I10 JIEMEHTAM 3HAHUU 1 YMEHUIA

4. METOJJMYECKUE MATEPUAJIbI I OLIEHKU 3HAHUU, YMEHUU
5. ITOKA3ATEJIM OLIEHKU PE3VJIbTATOB OCBOEHUA IUCLHUITIJIMHBI



I. OBIIME ITOJIOKEHUSA

1. ®onx omeHounbix cpeactB (manee — DPOC) mpegHazHaueH I KOHTPOJS W OLICHKH
00pa30BaTeNbHbIX JOCTUKEHUI 00ydaroluXxcs, OCBOMBIIMX IporpaMMmy aucuumiiuael OO/.11
Xumusl.

2. @©@OC BKIIOYAET OLEHOYHbIE MaTepuajbl i1 MPOBEAEHUS TEKYLIEr0 KOHTPOIS U

POMEXYTOYHOM aTTecTaliu B (hopMe dK3aMeHa.

3. ®OC mno3BONSIET OLCHMBATh 3HAHUS, YMEHHUS, HalpaBiIeHHbIE Ha (QopMUpoBaHHUE
KOMIIETEHIIUH.

4. ®OC pa3zpaboTaH Ha OCHOBAaHUH IOJIOKEHUN OCHOBHOM 0Opa30BaTEIbHON MPOrpPaMMbI IO
crenmaibHocTy 36.02.01 Berepunapus aucuurminasl OO/ 11 Xumusi.

5. @OC siBnsieTcs 00s13aTeNbHBIM 000COOJIEHHBIM MPUIIOKEHHEM K pabodeil mporpamme.



Il. O)KUJAEMBIE PE3YJIBTATHI U3YUEHUSA

PesynabTaTnl 00y4yeHus

Iloka3aTeu oneHKH
o0pa3oBaTe/IbHbIX Pe3yJbTATOB

JAucuunjvHapHbIe

- BJAJICTh CUCTEMOW XUMHYECKHMX 3HaHHH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHYECKUN DJIEMEHT, aToM,
DIIEKTPOHHAs 000JI0YKa aroma, S-, P-, 0-3JIeKTpOHHEBIE OpOHTAIH
aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTb, JICKTPOOTPHUIIATEILHOCTb,
CTCTICHb OKUCIICHUS, XUMHUYECKasl CBs3b, MOJIb, MOJISIpHAs Macca,
MOJIIPHBIA  00BEM, YIJICPOJHBIA CKENeT, (YHKIIMOHAIbHAS
TpyMIa, pajuKal, H30MepHs, M30Mepbl, TOMOJOTHUYCCKHU PsII,

TOMOJIOTH, YTJICBOAOPOJbI, KHUCIOPOA- M  a30TCOJEpIKallye
COCIMHEHMsI, OMOJIOTMUECKH aKTWUBHBIE BellecTBa (YIJIEBOJBL,
JKUpPBI, O€NKW), MOHOMEp, TONHMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSITUHEHHS, KPUCTAUIMYECKas PeIleTKa,
THUIIBI XUMHUYECKUX peaknuii (oxkucANTENHHO-
BOCCTAaHOBHUTEJIbHBIC, 9K30- U OHIOTEPMUYECKUE, pPEaKIUH
HMOHHOTO OOMEHa), pPacTBOP, OHJIEKTPOJUTHI, HEIIEKTPOIHTH,

3JIEKTPOJINTHYECKAs JUCCOIMALINS, OKUCIUTENb, BOCCTAHOBUTEND,
CKOPOCTb XHMHUYECKOM peakiuy, XHMHUYECKOe paBHOBECHE),
TEOPHH U 3aKOHBI (TEOPUS XUMHUUECKOT'O CTPOCHUS OPTraHUYEeCKUX
BemectB  A.M. bByrtnepoBa, Teopusi  3JIEKTPOJIUTUYECKON
Juccouuanuu, nepuoanveckuil 3akod .M. Menneneea, 3akoH
COXpPAHEHHsI MAacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK
XUMHH, (PAKTOJIOTMYECKHE CBEICHUS O CBOMCTBaX, COCTaBe,
MOJyYeHUH W  OE30MacHOM  HCIIOJBb30BAaHUHM  BaKHEHIIMX
HCOPraHnv4CCKux u OpPraHruvYCCKux BCIIIECCTB B 6I>ITy u
NPAaKTUYECKOW [JESTENbHOCTH YEIOBEKa; - YMETb BBIIBISATDH
XapaKTCPHBIC IMPU3HAKU W B3aUMOCBA3bL H3YUCHHBIX HOHHTI/If/i,
IMPUMCHATH COOTBETCTBYIOIINE MMOHATHA ITPU ONIMCAHUN CTPOCHUA
U CBOHCTB HEOPraHMYECKHX M OPraHHMYECKMX BEIECTB U HX
NPEBPALICHNH; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX 3HAHUHM C
IMOHATHUAMU W TMPEACTABICHUAMU JPYIruX €CTCCTBCHHOHAYYHBIX
NPEIMETOB; - YMETh HUCIOJIb30BaTh HAUMEHOBAHUS XMMUYECKUX
COCIMHEHNH  MEXAYHapOAHOTO COI03a  TEOPETHUECKOW |
HpHKHaI[HOﬁ XMMHUU W TpUBUAJIbHBIC Ha3BaHUA BaKHEHUIITUX
BEIIECTB (ITUIICH, alleTHIIeH, MIMIEepUH, (GeHomN, (popManbIeru,
YKCyCHasl KHCJIOTa, IJIMLWH, YTapHbIH Ta3, YIJEKHUCIbIA ras,
aMMHMaK, raiieHas U3BeCTb, HeTalleHasi U3BECTh, HUTHEBAs COAA U
JPYTUX), COCTABIJISATH POPMYJITBI HEOPTAaHUYECKUX U OPraHUYeCKUX
BEIIECTB, YPAaBHEHMS XHMHUYECKUX PEAKUMH, OOBACHITH HUX
CMBICII; MOATBEPKIaTh XapaKTEpHble XHMHUYECKHE CBOWMCTBa
BCIIECCTB COOTBETCTBYIOMIMMH OKCIICPUMCHTaAMU W 3allCAMU
YpaBHEHUH XHUMHYECKHX pEaKkUMi; - YyMETb YCTAaHaBJIMBATH
MIPUHAJUIEKHOCTh M3YUYEHHBIX HEOPTaHWYECKUX M OpPraHMYEeCKHUX
BCIIECTB K OIPEACICHHBIM KilaCCaM U TIpylIiiamM CO@)II/IHGHI/II‘/'I,
XapaKTEepU30BaTh UX COCTaB U Ba)KHEHUIIIE CBOﬁCTBa; OIIpEaAcCIIATh
BUIBI XUMHUYECKUX cBsA3el (kKoBayeHTHas, VOHHA4,
METaJUIMYECKasi, BOAOPOIHAs), THITBI KPUCTAIIMUYECKUX PELIETOK
BCIICCTB, KHaCCI/Iq)I/IHI/IpOBaTB XUMHWYECKHE peaKnnu, -
chopMHUpOBaTh MPEACTABICHUS: O MAaTepUAIbHOM EAWHCTBE
MHPA, 3aKOHOMEPHOCTSIX ¥ MO3HABAEMOCTH SIBIICHUH NPHUPOABI; O
MECTC U 3HAYCHHNU XMMUHN B CHUCTEMEC CCTCCTBCHHBLIX HAYK H €€
ponu B OOECleYeHNH yCTOMYMBOTO Pa3BUTHUS UEIOBEYECTBA: B
pelieHrH IpoOJieM SKOJIOTHYECKON, YHEPTeTHYECKON U MHUIIEBOH

OneHka «0TJIHYHO». 32
ri1y0oKO€ U MOJIHOE OBJIA/IEHUE
coJiepKaHueM y4eOHOro
MmarepHaia, B KOTOpoM
00yJaromuncss OpueHTHPYETCS,
MOHATUIHBIM aIllapaToM,
aKI[CHTOJIOTUYECKUM U
op(h03MUIECKUM MUHUMYMAaMH,
3a yMEHHUE HaXOAUTh U
UCIOJIb30BaTh HH(OpMAIHIO.
Ouenka «xopowmo». Eciu
00yyaroImuiics MOJIHO OCBOUII
y4eOHBII MaTepual, BlIaJeeT
MOHATUIHBIM aIllapaToM,
aKI[EHTOJIOTUYECKUM H
0op(hO3MNIECKUM MUHUMYMAaMH,
OPUEHTUPYETCS B U3yYEHHOM
Mmarepuale, F[paMOTHO HU3JIaraeT
OTBET, HO B €ro (JopMe UMEIOTCS
OTJIeJIbHBIE HETOUHOCTH.

O1eHKa «yA0BJIETBOPUTEIbHO.
Ecnu oOyuaromuiics
00HapyKUBaeT 3HAHUS U
MOHUMaHHE TIOJI0KEHHOTO
y4ueOHOro Marepuaia,
MNOHATUIHOTIO anmnapara,
aKI[EHTOJIOTHYECKOT0 U
0p(h03MNIECKOr0 MUHUMYMOB, HO
u3JaraeT ux HeroJjHo,
HETIOCJIeZI0BATENLHO, JIOYCKaeT
HETOYHOCTH B OIIPEICIICHUH
MTOHATUH, HE YMEET JJOKa3aTeIbHO
000CHOBATh CBOM CYKJICHUS.
Onenka
«HeY/0BJIeTBOPUTEIbHO». Ecin
o0ydaronuiics nmeer
pa3po3HEHHbIE, OECCUCTEMHBIE
3HaHUs, HE YMEET BbIJIENATh
TJIaBHOE ¥ BTOPOCTENEHHOE,
JTIOTTyCKaeT OMUOKH B




0e30macHOCTH, B Pa3sBUTUM MEOUIMHBI, CO3JaHUU HOBBIX
MaTepHajoB, HOBBIX HCTOYHMKOB JHEpPIUH, B O0ecleYeHuU
pPallMOHATBHOIO  IPUPOAONONB30BaHUA, B  (OPMHUPOBAHUU
MHUPOBO33pEHHsI M OOIIEH KyIbTypbl 4eJOBeKa, a TakxKe
9KOJIOTMYECKH 000CHOBAHHOI'O OTHOLIEHUS K CBOEMY 340POBBIO U
MPUPOJHON Cpese; - BiaJeTh CUCTEMOM XUMHUYECKUX 3HAHUH,
KOTOpast BKJIIOYAET: OCHOBOTIOJIArafoIe MOHATHS
(mOTONMHUTENBHO K CHCTEME TMOHATHH 0a30BOr0 ypOBHA) -
W30TONbI, OCHOBHOE U BO30Y)XICHHOE COCTOSIHHE aToMa,
THOpHUIM3AMK aTOMHBIX OpOuTaNel, xuMudeckas cBs3b (" " u """,
KpaTHbIE CBSI3M), MOJISIpHAs KOHIEHTpAlUs, CTPYKTypHas
¢dopmyna, uzomepus (CTpyKTypHas, reoMeTpryeckas (Iirc-Tpanc-
W30MEpHUs), THIIBI XUMUYECKUX PEaKkHid (TOMO- U reTepOoreHHbIE,
o0paTuMble U HEOOpaTUMBIE), PACTBOPHI (MCTHHHBIC, TUCTIEPCHBIC
CHUCTEMBI),  KPHCTAJUIOTHAPAThl,  CTENEeHb  JUCCOLHMALUH,
JJCKTPOIN3, KPEKHWHT, pU(DOPMHUHT); TEOPHH W  3aKOHHI,
3aKOHOMEPHOCTH, MHPOBO33PEHUYECKHE 3HAHMs, JIeXKallhue B
OCHOBE IMMOHWMAaHHS MPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKHX
SBJICHUH, COBPEMEHHBIE IPEACTABICHHS O CTPOCHHUH BEILIECTBA Ha
aTOMHOM, MOJIEKYJSIDHOM W  HaJIMOJEKYJSIPHOM  YPOBHSIX;
NpEACTaBICHUSI O  MEXaHM3MaxX  XHMHYECKUX  peaklui,
TEPMOIUHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTAX UX
NPOTEKaHUs, 0 XUMUYECKOM PaBHOBECHH, IUCIIEPCHBIX CUCTEMAX,
(akTonorNYecKre CBEICHHUS O CBOMCTBAX, COCTAaBe, MOMYYCHUU U
0e30MacHOM HCIOJNB30BAaHUM BAKHEHIIMX HEOPraHWYeCKHX H
OpPraHUYECKUX BELIECTB B OBITY M MPAKTUUYECKOW AEATEIBHOCTH
YeloBeKa;  OOMMX  HAayYHBIX  MPUHIOHWIAX  XUMHYECKOTO
NPOM3BOJCTBAa (Ha TpPUMEPE NPOU3BOJCTBA CEPHOH KHCIIOTEHI,
aMMHuaKa, METaHOlla, mepepaboTku He(TH); - YMETh MPOBOAUTH
pacyeTsl 10 XUMHUYECKUM (OopMyliaM U YPaBHEHHAM XMMHUYECKUX
peakuuii ¢ HCHOJb30BaHHMEM (QU3MUYECKUX BEJIHYMH (Macchl,
o0beMa Ta30B, KOJMYECTBA BELIECTBA), XapaKTEPU3YIOIINX
BEIIIECTBA C KOJIMYECTBEHHON CTOPOHBL: PACUYEThI IO HAXOXKICHHIO
XUMHYecKoil (opMyJbl BellecTBa; pacueTbl Macchl (o0bema,
KOJIMYECTBA BEUIECTBA) MPOJAYKTa pEakiHH, €CId OJHO U3
UCXOJHBIX BEIIECTB JAaHO B BHIE PacTBOpa C OIPEICIICHHOU
MaccOBOH J10JIeil paCTBOPEHHOTO BEIIECTBA WIIM JaHO B M30BITKE
(umeeT mpuMecH); pacdeThl MaccoBOW MJIM OOBEMHOM J10NH
BBIXOJa MPOAYKTa pEaKLUWH; pacyeTbl TEIIoBOro sddexTa
peakuuii, OOBEMHBIX OTHOILIEHHWH TIa30B; - YMETb BBISBIATH
XapakTepHble MPH3HAKW W B3aMMOCBS3b W3yUYEHHBIX TOHSTHH,
NPUMEHSTh COOTBETCTBYIOIINE MOHSATHSI TIPH OMUCAHUM CTPOSHHUS
U CBOHCTB HEOPraHMYECKHX M OPraHHMYECKMX BEILECTB U HX
NPEBpAIlCHNH; BBISBIATH B3aMMOCBSI3b XMMHUECKUX 3HAaHUHA C
MOHSATHSMU ¥ TIPEJCTABICHUSIMH JIPYyTUX TpPEJMETOB Js Oolee
OCO3HAHHOTO  TIOHUMaHUSI W OOBSACHEHUS  CYIIHOCTH
MaTepHaJbHOTO EJUHCTBA MHpPA; MHCIOJIb30BAaTh CHCTEMHBIE
XUMAYECKHE 3HaHUWs JUIsI OOBSCHEHHWS W MPOTHO3MPOBAHUS
ABJICHUH, WMEIOIIUX €CTECTBEHHOHAYYHYIO INPHPOAY; - YMETb
UCIIOJIb30BaTh ~ HAaMMEHOBAaHUS  XMMUYECKUX  COCIMHEHHUH
MEXIYHApOJAHOTO COI03a TEOPETUUYECKONU U MPUKIIAJIHON XUMUU U
TPUBUAIBHBIC HA3BaHUS BEUIECTB, OTHOCSIIMXCS K W3yYCHHBIM
KjlaccaM OpPraHMYeCKMX ¢  HEOPraHW4YeCKUX COEAMHEHM;
UCTIOJIb30BaTh XMMHYECKYI0 CHMBOJUKY JIISl COCTAaBIICHUS
bopMyNn  HEOpPraHMYECKMX  BEIIECTB,  MOJEKYJSPHBIX W
CTPYKTYPHBIX (pa3BEepHYTHIX, COKPALICHHBIX U CKEJECTHBIX)
dopMyn  OpraHMYecKHX  BEIIECTB; COCTaBJISITh  ypaBHEHHS

OTIpE/IeICHNH TIOHATHI, HCKaXKaeT
UX CMBICII, OECTIOPSIIOYHO U
HEYBEPEHHO U3JIaraeT MaTepHuall.




XUMHUYECKHX  peakIuil W  pacKpelBaTb UX  CYIIHOCTH!
OKHCIINTEIbHOBOCCTAHOBUTENIBHBIX ~ PEAKIUM  MOCPEICTBOM
COCTaBJICHHS DJIEKTPOHHOTO OajaHca 3THX PEaKIUH; peakIni
MOHHOTO oOMEeHa TyTeM COCTaBICHUS WX TMOJNHBIX H
COKPAlICHHBIX HOHHBIX YPaBHEHHH; peakUud THUAPOIINU3a,
peaKImit KOMITJIEKCOOOpa30BaHUs (ma npuMepe
THIPOKCOKOMIIJIEKCOB IMHKA W QIIOMHUHHS); TOATBEPKIATH
XapaKkTepHbIe XUMHUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIUMH JKCIIEPUMEHTAMH U 3alUCSAMH YPaBHEHHH
XUMHAYECKHX  peakuumd; -  yMeTb  KiaccupuUUpOBaTh
HEOpPraHWYeCKHE U OpraHMYecKHe BeIIeCTBA M XUMHUYECKHE
PEaKInu, CaMOCTOATENFHO BEIOMPATh OCHOBAHUS U KPUTEPUH VIS
KJaccupuKayuu M3y4aeMBbIX XUMHYECKUAX 00BEKTOB;
XapaKTepH30BaTh COCTAaB M BaXKHEHIIME CBOMCTBa BELIECTB,
NMpUHAUIeKAIUX K ONpPEJEeNIeHHBIM KjaccaM U Tpymnnam
COEIMHEHUH (IIPOCThIE BELIECTBA, OKCHUIBI, TUAPOKCUABI, COJIM;
YTIEBOAOPOIBI, TIPOCTHIE APHUPBI, CIUPTHI, (PEHOJBI, aabIETUIbI,
KETOHBI, KapOOHOBBIC KHCJIOTHI, CIOXHBIE JQUPHL, KUPBL,
YTJIEBOABI, aMUHBI, aMUHOKHUCIIOTHI, OCJIKN); IPUMEHSATh 3HAHUS O
COCTaBe M CBOMCTBAaX BEIIECTB I SKCIEPUMEHTAIBHON
MIPOBEPKHU THUIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XUMHYECKHX PEAKIUA M MPOTHO3HPOBAHUS BO3MOXHOCTEH HX
OCYIIECTBICHMS; - YMETh MOATBEPXKIaTh Ha KOHKPETHBIX
npuMepax XapakTep 3aBHCHMOCTH PEaKIMOHHOW CIOCOOHOCTH
OPraHUYECKUX COEIUHEHUH OT KPaTHOCTH U TUIA KOBAJIECHTHOMN
ces3u (" " u ""), B3aMMHOTO BIUSHUS aTOMOB U TPYIIT aTOMOB B
MOJIEKYJIaX; a TaKkKe OT OCOOCHHOCTEH peaM3alliy Pa3IHIHBIX
MEXaHU3MOB TPOTEKaHMs PEaKIHil; - yMEeThb XapaKTepHU30BaTh
AJIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM M BO30YKIEHHOM
COCTOSIHUM) M HMOHOB XMMHYECKMX 3JeMEeHTOB | - 4 mepuonos
ITepuoauueckoit cuctemsl J[.MI. MeHneneeBa U WX BaJICHTHbIE
BO3MOXKHOCTH, UCTONB3ys moHstus "s", "p", "d-amekrpoHHbIe"
opOuTaNN, SHEPTreTUIECKUE YPOBHHU; OOBSICHATh 3aKOHOMEPHOCTH
WU3MEHEHUS] CBOMCTB XMMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH
COEIMHEHHH 0 MEPHOAaM U TPYIIIaM;

YMETh IIJIAHUPOBATH M BBINOJHAT XUMHUYECKHHA 3KCIEPUMEHT
(npeBparieHusi OpPraHMYECKHX BEIIECTB NPU  HarpeBaHUH,
MOJTlyuYeHHe JTHJIEHAa W M3Y4YEHHE €ro CBOMCTB, KaueCTBEHHbBIE
peakuuM Ha  ampleruipl, Kpaxmall, YKCYCHYI KHUCIOTY;
JeHaTypauuss O€JKOB NpU HarpeBaHUM, ILBETHBIE PEAKLUH
0ENKOB; TPOBOAUTH PEAKIUH HOHHOTO OOMEHa, OIpeICsITh
Cpelly BOJHBIX PacTBOPOB, KAYeCTBEHHBIC PEaKIMU Ha cyibdaT-,
KapOOHAaT- M XJIOPWAAHHUOHBI, HAa KAaTHOH aMMOHHS; pelarb
SKCIEPUMEHTAIbHBIE 3amayn 1o TemMaM  "MeTtamel" w
"Hemetamnbl"') B COOTBETCTBHH C MPAaBWIAMH  TEXHHUKH
0e30macHOCTH IpU OOpaIlIEeHHH C BELIECTBAMU U JIAOOPAaTOPHBIM
00OpyIOBaHMEM; TIPEACTAaBISATH  PE3YJNbTaTbl  XMMHYECKOTO
JKCIIepUMEHTa B (hopMe 3alHcH ypaBHEHUH COOTBETCTBYIOIINX
peakuuii W (OpMyIHMpPOBaTH BBIBOJBI Ha OCHOBE OJTHX
pe3ynpTaToB; -  YMEThb  AHANU3UPOBAaTh  XHUMHUYECKYIO
WHQOPMAIUIO, TONyYaeMyl0 W3 Pa3HbIX HMCTOYHUKOB (CPEICTB
MaccoBod MHGpoOpManuu, ceth VHTEpHET W Jpyrue); - BIaleTh
OCHOBHBIMH METOJAAMHM HAy4YHOTO T[IO3HAHUS BELIECTB U
XUMHAYECKHX SBICHUN (HAOJIO/IEHNe, U3MEpPEHHE, YKCIIEPUMEHT,
MOJIEJIMPOBAHKE); - YMETh MPOBOJUTH PACcUEThl MO0 XUMHYECKUM
dopMynamMm W ypaBHEHMSIM  XHMHUYECKHMX  pEakUUd ¢
UCIIOJIb30BaHUEM  (U3MYECKUX BEIMYHMH, XapaKTEPU3YIOIIUX




BEIIECTBA C KOJNWYECTBEHHOHW CTOPOHBL: Macchl, o0Obema
(HOpManbHBIE ~ YCIIOBHSI)  Ta30B, KOJNHMYECTBA  BEIICCTRBA,;
WCIIOJB30BaTh CUCTEMHBIE XUMHUYECKHE 3HAHWS IS TPHHATHS
pelIeHUH B KOHKPETHBIX JKU3HCHHBIX CUTYAIUSX, CBS3aHHBIX C
BEIIECTBAMH U FIX IPUMEHEHHUEM;

- YMETh CaMOCTOSITENFHO TUIAHUPOBATH M MPOBOAUTH XUMHYECKUH
9KCMIEPUMEHT (MOJYYCHUE U M3YUCHUE CBOICTB HEOPraHUYECKUX
M OpraHWYeCKHMX  BEIIECTB,  KAaueCTBEHHBIE  pPEaKIUH
YTIIEBOIOPOIOB PA3IMYHBIX KIACCOB W KHCIOPOICOAEPKAIINX
OpPTaHMYECKUX BEIIECTB, PEIICHNE YKCIIEPUMEHTAIBHBIX 33124 110
pacro3HaBaHUI0 HEOPTaHMYECKHX W OPraHMYECKHX BEIIECTB) C
COOITIOICHUEM TIPaBHJI 0€30ITaCHOTO OOpAIeHUs ¢ BEIIECTBAMH U
nmabopatopHeiM  000OpyZOBaHWEM,  (POPMyIHpOBATH  IEJH
UCCIIEIOBAaHUS, TIPEAOCTABIATE B Pa3IMuHON (hopMe pe3ylbTaThl
9KCIIEpUMEHTA, aHAJTM3UPOBATh U OLIEHUBATH MX TOCTOBEPHOCTS; -
YMETh OCYIIECTBIISATH IEIEHANPABICHHBI TOWCK XHUMHYECKOH
UHPOpPMAlMK B Pa3NIMUHBIX ~ HMCTOYHMKAX  (HaydHas W
yueOHOHay4YHas JTUTepaTypa, CpelcTBa MaccoBOd HH(OpMaINH,
cetb MHTepHEeT W JApyrue), KPUTHYECKH aHaJTN3UPOBATH
XUMHYECKYI0 HH(OpMAIio, epepabaThiBaTh €€ 1 UCIIONIh30BaTh
B COOTBETCTBUHU C IOCTABJICHHOW y4eOHOW 3amaucii; - BIaJeTh
CHUCTEMOH 3HAaHMA O METOJaX HAYYHOrO IMO3HAHUS SBICHUI
TIPUPOJIBI, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHHUSIMHU
NPUMEHSTh 3TH 3HAHUS TPH SKCIIEPUMEHTAILHOM HCCIIeJOBaHUH
BEIICCTB U IS OOBSICHEHHST XUMHUYECKHX SIBICHHH, WMEIOIINX
MECTO B MPHPOJIE MPAKTUIECKOW AEATEIHHOCTH YEIOBEKa U B
IMOBCEIHEBHOMN KU3HU;

YMETh IUIAHUPOBATh U BBIMOJHATH XMUMHUYECKUH OKCIIEPUMEHT
(mpeBpaieHusi OpraHMYECKWX BEIIECTB TPH HATrPEBaHUH,
MOJTydYeHUe JTHIIEHA W HM3YYEHHE €ro CBOWCTB, KadyeCTBEHHBIE
peaknmuu Ha  aNbJerW/bl, KpaxMal, YKCYCHYIO KHUCIIOTY;
JleHaTypanus OENKOB TIPU HAarpeBaHWH, I[BETHBIC pPEaKIHH
OeNKOB; TPOBOJUTH pPEAKIUW HOHHOTO OOMEHa, OMNpPEeeNiTh
Cpelly BOJHBIX PacTBOPOB, KAYeCTBEHHBIC PEaKIIMU Ha Ccyibdar-,
kapOOHaT- W XJIOPWAAHUOHBI, HAa KAaTHOH aMMOHWUS, pelarb
JKCIEpPUMEHTaNbHBIE 3aaud 0o Temam "'Mertamisl" U
"Hemeramnbl") B COOTBETCTBHM C MPAaBWIAMH TEXHUKH
0e30MacHOCTH TPU OOpAIlleHNH C BEIIECTBAMU U JIA0OPATOPHBIM
o0opysoBaHUEM; TPEACTaBISATh  Pe3yJNbTaThl  XUMHYECKOTO
SKCIIEpUMEHTa B (pOpME 3allUCH ypaBHEHUI COOTBETCTBYIOIIHMX
peakuuii W (opMyIHpPOBaTH BBIBOJBI Ha OCHOBE OJTHX
pe3yJIbTATOB; -yMeTh CAMOCTOSITEIBHO IJIAHUPOBAThH U MPOBOJIUTH
XUMHYECKAN OSKCIEPUMEHT (IMOlydeHHe W W3y4YeHHE CBOWCTB
HEOPraHMYeCKHX M OPraHWYeCKHX BEIEeCTB, KadeCTBEHHBIC
peaximu YTIIEBOIOPOIOB Pa3IMYHBIX KJIaCCOB u
KHCJIOPOJICOACPKAIINX ~ OPraHMYECKHX  BEIIECTB, peEIleHHE
9KCHEPUMEHTAIIBHBIX 33/1a4 M0 PACHO3HABAHUIO HEOPTaHUYECKUX
Y OpPraHUYECKHX BEHIECTB) C COOIOCHUEM MPaBMII O€30MaCHOTO
oOpailieHusi C BEIIeCTBAMH M JIADOPATOPHBEIM O00OPYIOBaHUEM,
¢dopMynupoBaTh LENM  HUCCIENOBAaHUS, MPENOCTaBIATh B
pasnu4HOi (hopMe pe3yNbTaThl SKCIIEPUMEHTa, aHAITM3UPOBATh U
OIIEHUBATH MX JIOCTOBEPHOCTB;

- c(opMHpOBATH MPEACTABICHUS: O XMMUYECKON COCTaBIIAIOLICH
€CTeCTBEHHOHAYYHOW KapTHHBI MUpa, POJIM XMMHUH B MO3HAHUH
SIBICHUM TPUPObI, B (OPMUPOBAHUH MBIILICHUS U KYJIbTYPhI
JMYHOCTH, €€ (PYHKIHOHAJIBHOIN IrpaMOTHOCTH, HEOOXOJUMOM IS
pelIeHNs MPAKTHYESCKUX 33/1a4 M DKOJOTMYECKH OOOCHOBAaHHOTO




OTHOIIICHUS K CBOEMY 3JIOPOBBIO WM TMPHUPOJIHON Cpene; - yMETh
CO0JTIOIaTh TIPaBHJIa SKOJOTHICCKHU IEISCO00Pa3HOTO MOBEACHUS
B OBITY M TPYJOBOW JIEATEIHHOCTH B IIEJISIX COXPAHEHUSI CBOETO
3IOPOBBSl W OKPYXKAWINEH MNPHUPOTHOW CPENbl; YYUTHIBATH
OIMMACHOCTh BO3JCHCTBUS HA JKUBBIC OPTaHU3MbI OTPEICICHHBIX
BEIIIECTB, MOHUMAs CMBICI TIOKa3aTelisl TIPEICIBHON JOTMYCTHMOM
KOHIICHTPAIVH;

- YMETb MPOrHO3upoBaTh, aHAJIU3UPOBATb W OLCHUBATHL C

MTO3MIHI DKOJIOTHYECKOH 0€30IacHOCTH MOCIEACTBHS OBITOBOM U
MPOU3BOJICTBEHHON JICSITEILHOCTH YEJIOBEKa, CBA3AHHOM C
nepepaboTKOM BEIIECTB; UCIIOIB30BATh TOJIYUYCHHBIC 3HAHUS TS
MPUHATUS TPAMOTHBIX pEIICHWH mpolieM B

XHUMHEH; -

CUTyalusx,

CBsA3aHHBIX C YMETb OCO3HaBaTb OIIACHOCTDH

BO3JICUCTBUSI HA JKUBBIC OPraHU3MBI OIPEACICHHBIX BEIICCTB,
MIOHMMAsi  CMBICII ~ TIOKa3aTelld MpEeNeNbHONM  JOIyCTUMOM
KOH].[GHTpa]_[I/II/I, " ITIOACHATH HaA HpI/IMean CHOCO6I>I YMGHBIHCHI/ISI

W MOpEeNOoTBpPALEHUS] WX BPEAHOIO BO3JAEHUCTBUS HAa OpraHU3M

YyeJloBeKa.

Oo6mmue
B wactu TpymoBoro BoOCHUTaHHUs: - TOTOBHOCTH K TpyAy, | OleHKa «OTJAMYHOY». 32
OCO3HAaHHWE IIEHHOCTHM MacTepcTBa, Tpyaontodue; - rTy6OKO€E M TIOJHOE OBJIAJICHHE
TOTOBHOCTBh K aKTUBHOH JIEATEILHOCTA TEXHOJIOTUYECKOU U COZEpIKAHNEM YIEGHOTO
COIIMAILHON HAIpaBJICHHOCTH, CIIOCOOHOCTD

Marepuaa, B KOoTOpOM

WHUIIUUPOBATH, IUIAHUPOBATh " CaMOCTOSITEIIbHO

BBINIOJIHATh TAaKyl0 JI€ATE€IbHOCTh; - UHTEPEC K Pa3IMYHbIM
chepam mpodeccuoHaNbHOM JneaTenbHOCTH, OBIageHue
YHUBEpCATbHBIMHU y4eOHBIMH M03HABATEIbHBIMU
JNEeUCTBUSIMU: a) 0a3oBbIe JIOTHYECKHWE JICHCTBUSA: -
CaMOCTOSITENIbHO  (OPMYIHpPOBaTh H  AKTyalM3HPOBATh
npo0jeMy,  paccMaTpuBaTh €e  BCECTOPOHHE; -
YCTaHABIMBATh CYIIECTBEHHBIM NPU3HAK WM OCHOBAHMS
JUIl  CpaBHEHHWA, KilacCHPUKamuu W  00OOmeHus; -
ONpeNeNsaTh LENU AESTENbHOCTH, 3aJaBaTh NapaMmeTpbl U
KPUTEPUU HUX JTOCTUKEHUS; - BBISBISATH 3aKOHOMEPHOCTH U
MPOTUBOPEUUSI B PACCMATPUBAEMBIX SIBIICHUSAX; - BHOCHUTh
KOPPEKTUBBl B JIEATEIBHOCTh, OIICHHUBAaTh COOTBETCTBHUE
pe3yabTaTOB LENsIM, OLIEHUBAaTh PHUCKH TOCIEACTBUI
JeSATETLHOCTH;

o0yyaromuicss OpueHTHPYETCH,
MOHATUIHBIM aIlapaToM,
aKI[EHTOJIOTUYECKUM U
op(hOdMUIECKUM MUHIMYMAaMH,
3a yMEHHUE HaXOJUTh
HCIIOJIK30BaTh HH(POPMAIIHIO.
Onenka «xopowo». Eciaun
00yyaromuics MOJIHO OCBOMII
y4eOHBII MaTepual, Biajieer
MOHATUIHBIM aIllapaToM,
aKI[EHTOJIOTHYECKUM U
0op(h03MNIECKUM MUHUMYMAaMH,




- pa3BUBaTh KpEaTMBHOE MBIIUICHHE TPU PELICHUU
KU3HCHHBIX TIpoOjeM ©0) 0a30Bble UCCIIEIOBATEIBLCKUE
JeMCTBUS: - BIIAJIETh HABBIKAMH Y4€OHO-HCCIIE0BATEIbCKON
U TPOEKTHOW JEATEIbHOCTH, HaBBIKAMU pa3pelIeHUs
npo0ieM; - BBISIBISATh NPUYUHHO-CIICACTBEHHBIC CBS3H U
aKTyaJIu3UpoBaTh  3aJady, BbIABUTaTh TUIIOTE3y €€
pelIeHHs, HAXOJUTh apTyYMEHTHI JUI JI0Ka3aTeIbCTBA CBOUX
YTBEPKACHUM, 3a/1aBaTh MMapamMeTpbl U KPUTEPUH PEIICHMUS,;
- aHaJIM3UpPOBATH IIOJIyYEHHBIE B XOJI€ PELIEHUS 3aJauu
pe3yNbTaThl, KPUTUYECKH OIICHUBATh HMX JIOCTOBEPHOCTH,
IPOTHO3UPOBATh M3MEHEHHWE B HOBBIX YCIIOBHUSX; - YMETh
MEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO M IMPAKTUYECKYIO
00acT KHU3HENEATSNbHOCTH; - YMETh WHTETPUPOBATH
3HAHUS W3 Pa3HbIX MPEAMETHBIX O0JiacTell; - BBIIBUTATH
HOBBIC WJeH, TNpeayaraTh OPHUTHHAJIBHBIE TOAXOIBl |
pelieHus; - CHOCOOHOCTh HX  HUCIOJB30BaHUS B
IIO3HABATEJIBHON U COLIMAIIbHOW ITPAKTHKE

B  o0Omactu  1eHHOCTM  HAy4YHOTO  [O3HaHUA: -
c(OpMHUPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOM
NPaKTUKHA,  OCHOBaHHOIO  HAa  JHWaJoOre  KYyJbTYp,
CIIOCOOCTBYIOIIIETO ~ OCO3HAHMIO  CBOEr0  MecTa B
HOJMKYJIBTYPHOM MHUPE; - COBEPIICHCTBOBAHHE SI3BIKOBOI U
YUTATEIbCKOM KYyJIbTYpbl KaK CpEACTBAa B3aWMOJACHUCTBUA
MEXJly JIOAbMHU U MO3HAHUS MUpPA; - OCO3HAHME LIEHHOCTH
HAyYHOW  JIEATENbHOCTH, TOTOBHOCTh  OCYIIECTBIISTH
IPOEKTHYD U MCCIEN0BATENbCKYIO  JESTEIbHOCTD
WHAUBUAYAIbHO U B Tpymmne; OBnageHne YHUBEPCATbHBIMU
y4eOHBIMH T103HABATEIbHBIMH JIEHCTBUAMHU: B) paboTa C

uHpopMmanueil: -  BIAAeTh  HaBbIKAMHM  TIOJIyYEHHS
uH(popManun u3 HCTOYHUKOB pa3HbIX THUIIOB,
CaMOCTOSATENIBHO OCYILECTBIATh MIOUCK, aHaus,
CUCTEMATH3allMl0 M  HHTEpIpeTanuio  HUHQOpMaluu

pa3MyYHBIX BUAOB M (OpPM MPENCTABICHUS, - CO37aBaTh
TEKCTHl B Pa3NUYHBIX (opMarax C y4eTOM Ha3HAYeHUS
uHpopManuu W TENEBOM  ayJUTOpUU,  BHIOHWpas
ONTUMANBHYIO (OpMY TpEeACTaBlIEHUS U BHU3yalU3alluu; -
OLICHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh MH(POpPMAINH, €€
COOTBETCTBHUE MPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM; -
HCIIOJIb30BaTh CpeacTna MH(pOPMaIlMOHHBIX "
KOMMYHHUKAIIMOHHBIX TEXHOJIOTU B pelIeHnn
KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPTaHWU3AIMOHHBIX
3a1a4 ¢ coOdroIeHueM TpeOOBaHUI SPrOHOMHMKH, TEXHUKHU
0e30MacHOCTH, TUTUEHBI, pecypcocOepexeH ], IPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOI 0€301MacHOCTH;

BJIQJIeTh ~ HAaBbIKAMU  DPACMO3HABaHHUA U 3allUTHI
uHpopManuu, UHHOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH;
FOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEICICHNIO;  -OBJIaJICHUEe  HaBbIKaMM  y4eOHO-
HCCIIEIOBATEIIHLCKOM, MPOEKTHOMN u COIIMAILHON
JESTEIILHOCTH; OBnanenne YHUBEpCaJIbHBIMU
KOMMYHHMKaTUBHBIMU  JEHCTBUSIMH:  0)  COBMECTHAs

OpPUEHTUPYETCS B H3yUYEHHOM
MaTepuase, FpaMOTHO M3Jlaraer
OTBET, HO B €ro (JopMe UMEIOTCS
OTJIeIbHbIE HETOYHOCTH.

O1eHKa «y/10BJIETBOPUTEIBHOM.
Ecnu oOGy4arommiics
0oOHapy»KUBaeT 3HAHUS U
MMOHMMAHHE TTOJIOKEHHOTO
y4eOHOro Marepuana,
MOHATUMHOTO armapara,
aKI[EHTOJIOTUYECKOTO U
op(ho’IHYecKOro MUHUMYMOB, HO
U3JIaraeT uxX HEerMoJHO,
HEMOCIIEI0BATENbHO, I0TyCKaeT
HETOYHOCTH B OTIpEACIICHUU
MOHSTHI, HE YMEET JI0Ka3aTeIbHO
000CHOBATh CBOM CYKJICHUS.
Ornenka
«HEeYT0BJIETBOPUTEIbHO». Eciin
00yyJaromucs UMeeT
pa3po3HEeHHbIE, 0ECCUCTEMHbIE
3HAHUSA, HE YMEET BBIJCISTh
IJIaBHOE U BTOPOCTENEHHOE,
JIOTTYCKaeT OLIUOKHU B
OTIpe/ICIICHUH TIOHATUH, HCKaXKaeT
WX CMBICT, OE€CTIOPSA0YHO U
HEYBEPEHHO M3JIaraeT MaTepuall.




JIeSITENIbHOCTb:

MOHUMAaTh U MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOU U
WHIUBUIYAITBHON pabOThI; - MPUHUMATH IIEJIM COBMECTHOM
JIeATeIIbHOCTH,  OPraHU30BbBIBAaTh U KOOPJAUHUPOBATH
JEUCTBHS 110 €€ JNOCTHXKEHHUIO: COCTABJIATh IJIaH ACHCTBHUH,
pacnpenensitb poiad C YYETOM MHEHUW YYaCTHUKOB
o0cyxaaTb  pe3yibTaThl  COBMECTHOM  paboOTHI; -
KOOPJIMHUPOBAaTh M  BBINOJHATH pabdOTy B  YCIOBHSIX
peanbHOro, BUPTYAJIBHOTO u KOMOWHHUPOBAHHOTO
B3aMMO/ICHCTBHSI, - OCYIIIECTBIISATh IMO3UTHBHOE
CTPAaTErMYecKoe TMOBEACHHE B PA3JIUYHBIX CHUTyalUsX,
MIPOSIBIISITH TBOPYECTBO u BOOOpakeHue, OBITh
WHUIIMATUBHBIM OsnaneHue YHHUBEPCAIbHBIMU
PETYJISATUBHBIMU JACUCTBUSMHU: T') IPUHATHE CE€Os M JIPYTUX
JOJICH: - NIPUHUMATh MOTUBBI U aPIYMEHTHI JAPYTUX JIFOJAEH
IpU aHAJIM3€ PE3yJbTAaTOB JEATEIbHOCTH; - IPU3HABATh
CBOC MPABO U MPABO IPYTHX JIFOJCH HA OMIUOKH; - pA3BUBAThH
CIIOCOOHOCTH TOHUMATh MUP C TO3HUIIMH JPYrOro 4eJI0BeKa;
B obnactu 3KOJIOTUYECKOTO BOCITUTAHUS: -
c(OpPMUPOBAHHOCTH IKOJOTHYECKON KYJIbTYpbI, TOHUMaHHE
BIIUSIHUSA  COLIMAJIbHO-DKOHOMHYECKHMX  IPOLECCOB  Ha
COCTOSIHHE TPUPOJAHOM W COLMAIBHON Cpelibl, OCO3HAHUE
MIO0ALHOTO — XapakTepa JKOJOTHYECKUX — TpodIieMm;
IJJAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUM B OKPYIKAIOIIEH
Cpele Ha OCHOBE 3HAHMS LEJIEeH YCTOMYMBOIO DPAa3BUTHS

YyeJIOBEUECTBA; aKTHUBHOE HENpUsITHE JICUCTBHH,
MPUHOCSAIIMX BpEI OKpYXKalolllel cpene; - YMEHUE
IIPOTHO3UPOBATH HeOIaronpusITHbIE DKOJIOTHUECKHE
HOCJIEACTBHUS NPEANPUHAMAEMBIX IeWCTBUM,

npeaoTBpaliaTh Ux;
- pacliupC€HUC OIblTa ACATCIBHOCTH 9KOJIOTHYEeCKOM

HAIIpaBJICHHOCTH, - OBJIAJICHUEC HaBBIKaMH y‘IC6HO-
HCCIIEIOBATENIbCKOM, MPOEKTHOMN u COIMAIIbHOU
JIEATEIIbHOCTH;
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I11. PACIIPEJAEJIEHUE OINEHUBAHUSA PE3YJIBTATOB OBYUYEHUS U TUIIOB
OIIEHOYHBIX MATEPHAJIOB 110 3JJEMEHTAM 3AHU 1 YMEHUIA

Koanl
Conep:xanue Kypca ®opMa KOHTPOJISI pe3yJbTAaTOB
0CBOCHHSH
Tekymuii KOHTPOJIb
Paznen 1. OcHOBBI CTPOEHUSA BelllecTBa
Tema 1.1 Xumus — HayKa 0 BelecTBax Y CTHBIN OTBET; pELIEHUE OK 01
NIPAKTUYECKUX 3a1a4
Tema 1.2 Ilepuoauyeckuii 3aKOH M TaOJMUA | YCTHBIA OTBET; PEIICHUE OK 01, OK 02
J.W. Menaeneesa NPAaKTHYECKMX 3a/1a4
Paspes 2. Xumuyeckue peaknun
Tema 2.1 Tunbl XMMHYECKHX peaKIui pEIICHUE MPAKTHICCKUX OK 01
3a1a4
Tema 2.2 JeKTPOIMTHYECKAS IUCCOUMAIMSA U | PEIICHUE MPAKTHYCCKUX OK 01
HOHHbIH 00MeH 3aJ1a4; BBIIIOJIHEHUE
TECTOBBIX 3aJaHUN
Paznen 3. CTpoenne u cBOiCTBAa HEOPTrAaHMYECKUX BellleCTB
Tema 3.1 Kinaccupukanusi, Homenkiaarypa u | Korarpons npu padore B OK 01, OK 02
CTPOCHUE HEOPrAaHMYEeCKHX BelllecTB napax; pelicHue
MIPAKTUYECKUX 3a/4a4;
Tema 3.2 ®u3UKOXHMHYECKHE CBOWCTBA | YCTHBINA OTBET; PEIICHUE OK 01, OK 02
HEOPraHn4eCKMUX BeIIECTB NPaKTUYCCKUX 3a4a4
Tema 3.3 IIpou3BOACTBO HEOPraHUYECKUX VY CTHBIN OTBET; pEUICHUE OK 01, OK 02
BelleCTB. 3HAYeHMe U PUMeHeHue B ObITY U CHUTYalMOHHBIX 337124
Ha NPOU3BOJCTBE
Pa3nen 4. CTpoenue 1 cBOiicTBa OPraHU4YeCKNX BeleCTB
Tema 4.1 Knaccuduxanusi, crpoeHue u BrinmosnHenne TeCTOBRIX OK 01
HOMEHKJIATYpa OPraHM4ecKuX BelecTs 3aaHuit
Tema 4.2 CpoiicTBa OpraHU4ecKuX | YCTHBII OTBET; pelIeHUE OK 01, OK 02
CoOeIHHEHHH CHUTYallMOHHBIX 3a/1a4
Tema 4.3 Opranudeckue BemecTBa B | YCTHEBIH OTBET; OK 01, OK 02
KHU3HEACATECIbHOCT n YE€J0BCKA. | BEIITOJIHEHUE TECTOBBIX

HpOH3B0)]CTBO U IMIPUMECHEHUE OPraHNICCKHUX
BE€IIECTB B NIPOMBIIIJICHHOCTH

3aJIaHUN

Pazpnen 5. Kunernueckue U TepMOAHHAMMYECK

HE€ 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECKHUX

peakumii
Tema 5.1 Kuneruyeckne 3aKOHOMEPHOCTH | YCTHBIA OTBET; PEIICHUE OK 01, OK 02
NMPOTCKAHUA XUMHUYCCKUX peamml‘fl HpaKTI/I‘-IeCKI/IX 3a7a4
Tema 5.2 Tepmoannamu4eck ne | Kontpons npu pabore B OK 01, OK 02
3aKOHOMEPHOCTH MNPOTeKAHHsi XHMHYECKHX | [apax; pelIieHUe
peaknmii. PaBHOBecHe XUMHYeCKHMX peakIuii IIPAKTHYECKHX 3a/a4;
2
BBIIIOJIHEHUE TECTOBBIX
3aJaHuN
Pasnen 6. lucnepcHble CHCTEMBI
Tema 6.1 JucnepcHble cucteMbl U (GakTopsl | BhIOJIHEHHUE TECTOBBIX OK 01, OK 02,
HX YCTOHYMBOCTH 3aaHui OK 07

Pasnes 7. KauecTBeHHBIE peaknuy 00HaApYKeHUsI HEOPTAaHNYECKUX W OPraHMYeCKHX BellecTB
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Tema 7.1 OOHapyXKeHHe HeOPraHHYeCKUX
KATHOHOB M AHUOHOB

Y CTHBIN OTBET; pELIEHUE OK 01, OK 02

IMPAKTUYCCKHUX 3a1a4

Tema 7.2 OOHapykeHHMe OpPraHHYeCKUX
BellleCTB OTIeJbHBIX KJIACCOB c

YCTHBIN OTBET; pEIICHUE OK 01, OK 02

IMPAKTUYCCKUX 3a1a4

HCIOJIB30BAHUEM KAYCCTBCHHBIX peammﬁ

IMpodeccnonanbHO-OPUEHTUPOBAHHOE CO/lEPKAHME (COAEePKAHUE MPUKJIATHOTO MOTYJINA)

Pa3nen 8. Xumus B ObITY M IPOU3B

O/JICTBEHHOH JeATeJILHOCTH YeJI0BeKa

Tema 8.1 Xumusi B ObITY M NPOU3BOICTBEHHOI OK 01, OK 02,
JeATeJILHOCTH YeI0BeKa OK 04, OK 07
Paznen 9.1. UccienoBanue 1 XUuMHYECKHH aHAIN3 00beKTOB Ouochepbl
Tema 9.1.1 OcHoOBBI J1a60PATOPHOI NPAKTHKH | Y CTHBINA OTBET; PEIICHUE OK 01
B HpO(l)eCCl/IOHaJIbeI X ﬂaﬁopaTopI/mx MPaKTUYECKUX 3a1a4
Tema 9.1.2 Xumudeckuii aHa1u3 Npod BOAbI Y CTHBIN OTBET; pELIEHUE OK 01, OK 02,
IPAKTHYECKHX 3a]1a4 OK 07
Tema 9.1.3 XuMHYeCKHi KOHTPOJIb Ka4ecTBAa | YCTHBINA OTBET; PEIICHUE OK 01, OK 02,
NPOAYKTOB NUTAHUA MIPAKTUYECKUX 3a1a4 OK 07
Tema 9.1.4 XumMu4eckuii aHaIM3 NPOO MOYBBI | PEIICHUE TIPAKTHUECKUX OK 01, OK 02,
3aJa4 OK 07
Tema 9.1.5 HccaenoBanue 00beKTOB | BhINOJHEHNE TECTOBBIX OK 01, OK 02,
ouocdepsbl 3amaHuit OK 04, OK 07
Paspnen 9.2 UccienoBanue 1 XMMHYECKUH aHAJIM3 00beKTOB TeXHOC(epbl
Tema 9.2.1 OcHoBbI J1200PaTOPHOIl NPAKTHKH | Y CTHBIA OTBET; PEIICHUE OK 01
B IPo¢ecCHOHAIBHBIX JIA00PATOPUSX IPAKTUYECKMX 3a/1a4
Tema 9.2.2 XumMuyecKuii aHAJIM3 TEXHUYECKHH | Y CTHBINA OTBET; PEIICHUE OK 01, OK 02,
BOJIBI NPaKTHYECKHUX 337124 OK 07
Tema 9.2.3 XuMu4ecKuii aHAJIN3 BO3TyXa BrinonHenue TeCTOBBIX OK 01, OK 02,
3aJaHuN OK 07
Tema 9.2.4 XumudecKkuii anaau3 npood Pemrenne npakruueckux OK 01, OK 02,
MaTepPHaJIOB CTPOUTEIHLHOPECTABPAIIMOHHOI 3a7a4 OK 07
AesiTeJIbHOCTU M u3aiiHa
Tema 9.2.5 Uccienosanue 00beKTOB Y CTHBIN OTBET; pelIEHUE
TexHochepsl MPAKTUYECKUX 3a1a4
IIpoMe:KyTOYHBIM KOHTPOIb
IK3amMeH Y CTHBIN OTBET; peLIEHUE OK 01, OK 02,
MPAKTUYECKUX 3a70a4 OK 04, OK 07,
IIK 1.1
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IV. METOAUWYECKHUE MATEPHAJIBI JIJIsI ONEHKW 3HAHWUM, YMEHUI

4.1. OneHoYHbIE CPEACTBA, IPUMEHsIeMble 15l TEKYLIero KOHTPOJIs.
IIpumepnl npakTHYECKUX (CHTYAIIMOHHBIX) 32124

1. U3 mapo-crepxHeBOro Habopa cMOAEIUPOBaTh MojeKyry Metana CH4.
2. CoctaBuTh (DOPMYIIBL:
2,2-TUXJIOpIICHTaH 2-MeTWII-3,3-IUA TN TaH

3-MeTHII-4-3TUIIOKTaH 3,3-IMMETHIIIEHTaH

3. Ha3Batb yrineBoopoabl:

CH3-(|3H-(|3H-CH3 2)CHs-CHz-CH,-CHs
CHs CHs

CHs-CH - CH - CH - CH-CH3 CH3-CH- CH,-CH-CH3
CHy CHo CHy Gl G O

4. CoctaButh (hopmyJibl: 2,3-TUMETHIINICHTaH 1-Xiop-2-meTmioyTaH 2,2,4,4-TeTpaMeTUIITICHTaH
2,4-numeTnin-3-3TUIIeHTaH

5.HazBartb yrneBonopomst:

CH, fHJ

| —c—
H,C — CH,—C— CH,— CH,— CH, H,C CI CH,
|
cH, CH,
H CH,
I I H}C—CHz_CH—CHz_‘CHZ—CHJ
CH,— C— CH,— CH —CH, ]
| CH,

l
CH;, CH,

6. BerurcniuTe OTHOCHTENBHYIO MOJICKYJISIPHYIO Maccy KapOoHaTa KabIIHs,
cynbdaTa Maraus, HUTpara cepedpa, CEepHON KHCIIOThI, 030Ha, ¢ocdaTa
KaJIbLUS, TUAPOKCUIA MEJIU, XJIOPUIA HATPUS

7. IlpuBenTe Ha3BaHMS ATKHHOB
1)CH=C-CH-CH2-CH2 - CH3 2)CH3-CH2-C=CH

|
CHs

8. M300pa3ute CTpyKTypHBIE (POPMYJIBI
1) 2-meTuineHTaHa
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2) 2-MeTun0yTeH-2
3) OyTuH-2

IIpuMepsbl TeCTOBBIX 3aJaHU I

. Kakas xumuueckas cBsi3b B Mosiekyiie NH3z?
a) HOHHas
0) MeTayTM4ecKas
B) KOBaJICHTHAs MOJIsIpHAst
I') KOBaJEHTHas HEMoJsIpHas

. BemecTBa ¢ KOBaJICHTHON HENMOJISIPHOM CBA3BIO:
a) HCI
0) F2
B) H2S
r) HF

. [TonoxkurenbHO 3apsiKEHHBIE HOHBI HOCST Ha3BaHUE:
a) KaTHOHBI
0) aHHOHBI
B) IPOTOHBI
T') SIEKTPOHBI

. CIlo’xHBIC BEIIECTBA, KOTOPHIE COCTOSAT U3 aTOMOB METAJLIOB M THAPOKCOTPYIII, HA3bIBAIOT:
a) KUCJIOTBI
0) conu
B) OCHOBaHUS
') OKCUIBI

. CIlo’xHBIE BEIECTBA, KOTOPHIE COCTOSAT U3 aTOMOB BOJOPO/Ia M KUCIIOTHBIX OCTAaTKOB, Ha3bIBAIOT:
a) KUCTIOTHI
0) conu
B) OKCH/IBI
T') OCHOBaHUS

. DnexkTpoHHas GpopMyia aToMa HaTpUs:
a) 1s2 252 2p2
0) 152 2s2 2p6 3s2 3p4
B)1S2 252 2p6 351
r)1s2 252 2p6 352 3p5

. Uemy paBHO unciio opouTanei Ha f-momaypoBHe?
a)l
0)3
B) 5
r) 7

. UeM OTIIMYIAFOTCS aTOMBI H30TOIIOB OJTHOTO sJeMeHTa’?
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a) YHUCIIOM MPOTOHOB
0) 4nCIIOM HEHTPOHOB
B) YUCJIOM JIEKTPOHOB
T) 3apsJ0M sJipa

9. Kakyto o6mryro ¢hopMyly UMeeT OCHOBaHUE?

10.

11.

12.

13.

a) Me(OH)y
0) H2(Ac)

B) 9m On

r) Mex (Ac)y

Kaxkoii u3 kuciaor COOTBCTCTBYCT HA3BAHUC «CCPHUCTAA KHCIOTa»?
a) HoS
0) H2S203
B) H2SO3
r) H2SO4

@TOp — 3TO CaMBblIii:
a) aKTUBHBIA HEMETAIT
0) MPOYHBIN AITEMEHT
B) CHJIbHBII OKUCITUTEIb
T) 2IEKTPOOTPULIATENbHBIA AIEMEHT

Y CcTaHOBHUTE COOTBETCTBUE MEXK/Ty BUJJOM XUMUYECKOH CBSI3U U BEIIECTBOM.
1)WonHnas A) Zn

2)KoBaneHnTHast b) NaCl

3)BonopoaHas B) NHs

4)Merannuueckas 1) CHa

VY cTaHoBUTE COOTBETCTBHE MCKAY XUMHUYCCKUM 3JICMCHTOM U €0 CTCIICHBIO OKHUCJIICHUA

1)Kwucopon A)17*
2)Xmop B) 2"
3)unk B) I
4)Hatpuii 2

14. BeiOepuTe HECKOIBKO BApUAaHTOB OTBeTa. B 00pa3oBaHNN XMMHUYECKOH CBSI3U MOTYT
y4acTBOBATh. ..

a) HecnnapeHHbI€ JIEKTPOHBI aTOMa

6) CniapeHHbI€ 3JIEKTPOHBI aTOMa
B) BakanTtHas opbutaip
T') DIIEKTPOHBI U TIPOTOHBI

15.

YCcTaHOBUTE COOTBETCTBHUE MCIKAY KJIaCCOM HCOPTAaHUYCCKUX COCIMHEHUN U MpuMEpoOM

HCOPTraHNYCCKOIro BCIICCTBA

16.

1)Okcun A) H2SOq4
2) Comnb b) NaCl
3) Kucnora B) Na;O

4) OcuoBanre I') Ca (OH)2

MeraH nMeeT reoMeTpulIecKyro Gpopmy:

17. Oburyro popmyny CnH2n+2 umeer kiacc:
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18. O6m1as popmMysa roMOJIOTOB aJIKaJMCHOB:

19. [Ipu Kakoif peakiiy MOJYyYa0T KaydyKu?
a) TUJIPOTeHU3AIIN
0) mosiMMepu3auu
B) U30MEPHU3AINH
T') MOJIMKOHJICHCAIIUH
20. Kakue peakuun Hanboiee XapakTEPHBI IS AIKAHOB?
a) oOMeHa
0) npucoeAMHEHUS +
B) 3aMeIIeHUs
) IeruapaTaiuu

21. CDopMyne COCAUHCHUA COOTBETCTBYCT HA3BAHUC:

G o
H-C—C=C—CH—CH,
CH, Cl

a) 2-MeTuI-6-XJI0prekcaHos-5

0) S-metun-1-xmoprekcun-3-oi-2

B) 2-TUJAPOKCH-5-MeTHI-1-XJIOPreKCHuH-3
T) 2-THIPOKCU-5-MeTHI-1-xmoprekcnH-3

22. YKaXHTe KIAcC YTrIIeBOJI0POIOB, KOTOPOMY HE CBOWCTBEHHA PEAKIIHsI PUCOCTUHEHIS
a) AskaHsr +
0) Lluxnoankansl
B) AJIKMHBI
r) ApeHbl
1) AJNKEHBI

4.2. OueHo4HbIe CpeacTBa, NPUMeEHsieMble /sl MPOMEXKYTOYHOM aTTeCTAMU M0 UTOraM

U3YyYCHUSA TUCHUIIIMHBI

BOITPOCHI
JJIst MOATOTOBKH K HTOIOBOMY KOHTPOJIIO

1. TexHuka 0€3011aCHOCTH B XUMHYECKOH JIabopaTopuu.
2. 3aKOH COXPaHEHUS MacChl BEIECTB.
3. AtoMm — cioxkHas yactuia. CocTaB aTOMHOTO sifjpa. DIEKTPOHHASI 000JI0YKa aTOMOB.

4. Hepno;u/lquKaﬂ Ta6J'II/II_Ia XUMHUYCCKHUX DJICMCHTOB — Fpa(l)H'{eCKOC 0TO6pa)KCHI/IC nepruognvicCKoro

3aKOHa.

5. OKHCIUTETHFHO-BOCCTAHOBUTEIHHBIC PEAKITHH.

6. X¥MHUYECKHE UCTOYHUKH TOKA. DIIEKTPOJIU3 PACIIIABOB U BOJHBIX PACTBOPOB 3JIEKTPOJIHUTOB.
7. Knaccudukaiys opraHMuecKuX COCTUHEHUM.

8. 'omonoruyeckuit psit anKkaHoB. XMMUYECKUE CBOMCTBA aJIKAHOB.

9. I{ukIioankaHbl.

10. T'omomornyeckuii psig aaKeHOB.

11. Anxaguensl. OCHOBHBIE MOHATUS XUMUHU BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUH.

12. T'omonoruyeckuil psij aTKHHOB
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13. 'oMonorudeckuii psiz apeHoB.
14. Ctpoenue u knaccuuKamus CIupTOB
15. 'oMomorudecKkuii psI abACTHIOB H KETOHOB.

DK3aMeH MPOBOAWTCS B YCTHOH (hOpMe C HCIIOJIIb30BaHMEM KOMIUIEKTa OwmieroB. OauH
OWJIeT BKIIIOYAET TEOpeTHYEeCKui 00K (2 Bompoca) u mpakTtuyeckuii 610k (1 3amanue). bunets
UMEIOT OJIMHAKOBOE YHCIO BOMPOCOB. OK3aMEHATOPY MPEAOCTABISETCS TPaBO 3aJaBaThb
00yJaroIMUMCs TOTIOJTHUTENIBHBIC U YTOYHSFOIIME BOIIPOCHI 110 OUJIETY.

OO0pa3zen 3k3aMeHAIMOHHOIO OuUJIeTa

denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEKIECHUE
BbICLIETr0 00pa30BaHUs
«Omckuil rocyjapcTBeHHbIN arpapHbiil yHuBepcuteT uM. I1.A. Cronsinunay

YHUBEPCUTETCKUI KOJUIEK arpoOu3Heca
Yr1Bepxkaaro:

MpeaceaTeslb METOIMYECKOIO COBETA
M.B. UBanunkas

3K3AMEHAIIMOHHBIN BUJIET Ne 1

00.11 Xumus
(cneunanbHOCTh 36.02.01 Berepunapus)

1. Texamka 6€30MaCHOCTH B XMMHYECKOU TabopaTopu.
2. 'omonoruveckuii psiz alkaHOB. XMMHYECKHE CBONCTBA aJIKAHOB.
3. [IpuBenute Ha3BaHUS AJTKMHOB
1)CH=C-CH-CH2-CH2 - CH3 2)CH3-CH2-C=CH
|
CHs

Ono0peHo Ha 3acelaHuU METOIMYECKOTO COBETa, MPOTOKOI Ne oT T.
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V. IOKA3ATEJIM OHEHKHU PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

YpoBeHb
chopmupo-
BaHHOCTH
KOMIIeTeH Ui

Ounenka

KpuTepnn OICHUBaAHUA 110 BUAAM paﬁoT

TECTUPOBAHHUE nmpo4yue BUAbI paﬁ()T o TMCHMIIJIMHE

(mpoueHT
NPaBUJIbHBIX
OTBETOB)

Bricokuit

OT1ianyHo

90-100%

OO0yyaromuiicst rTyOOKO U MPOYHO YCBOMII
TEOPETUYECKHUM U OCBOUJI MMPAKTUYECKUI
maTepua. Jlaet Joru4HbIe U rPaMOTHbBIE
OTBETHI. JIleMOHCTpUpYET 3HAaHUE HE TOJIBKO
OCHOBHOT0, HO U JIONIOJHUTEIBHOTO
MaTepuaia, ObICTPO OPUEHTUPYETCS, OTBEYAs
Ha JIOTIOJIHUTENbHBIE BOMTPOCHL. CBOOOTHO
CIPABIISIETCS C MOCTABICHHBIMU 3a[auaMH,
apryMEHTHPOBAHO U BEPHO OOOCHOBBIBAET
HNPUHSTHIE PEIICHHUS.

[ToBbIIIIEHHBIH

Xopoltiio

70-89%

OOyuarouiics TBEpAO 3HAET IPOrPaMMHBIH
MaTepHal, FPaMOTHO U 10 CYIIECTBY U3JIaract
ero. He nmomyckaer cyliecTBEHHBIX
HETOYHOCTEH IIPU OTBETAX HA BOIIPOCHI,
IMPaBUJIBHO NPUMCHICT TCOPCTUICCKUC
HOJIOXKEHUS IIPU PELICHNUH MPAKTHUECKUX
3a/1a4, BJIaJIcET HaBbIKaMU U IpUEMaMH UX
BBITIOJTHEHMUS.

bazosriit

VYnosuer
BOPHUTEI

BHO

50-69%

OO0yuaromuiicst IEMOHCTPUPYET 3HAHUS TOJIBKO
OCHOBHOI'0 MaTepuasia, HO HE YCBOWJI €r0
JIETaJIH, UCTIBITHIBAET 3aTPYIHEHUSI TIPU
pelLIeHNH TPaKTHYECKUX 3a1a4. B oTBeTax Ha
MOCTABJICHHBIE BOIIPOCHI IOMYCKAET
HETOYHOCTH. JlaeT onpeneneHus noHsITHH,
HEHCKaXKarolue ux cMpici. Hapymaer
TOCIIEI0BATEIIbHOCTD U3JIOKECHUS
MPOrpaMMHOI0 MaTepuaia.

He

chopmupoBana

Heynosn
€TBOPUTE

JIBHO

0-49%

OO0yuaromuiicst He 3HAET, HE BBIMOIHSAET UITH
HETIPAaBUJILHO BBITIONHSET OOJIBITYIO YacTh
ydueOHoro Marepuana. Jlomyckaer omuoOku B
(hopMynHpOBKE ONpeAeNeHUH, HCKaKAIOIIUE
WX CMBICII, OE€CTIOPSIOUHO ¥ HEYBEPEHHO
n3naraet matepuain. OTBETHI Ha
JIOTIOJTHUTEIbHBIE BOIIPOCHI OTCYTCTBYIOT. He
BBITIOJTHSIET 3aJaHUSI.
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JUCT PACCMOTPEHUU U OJIOBPEHUI

paboueii mporpaMMsbl JHCHUIIIMHBI
00/1.11 Xumust
36.02.01 Berepunapus

1) PaccmoTpena u ogo0pena:

a) Ha 3acenanuu npeiMeTHO-LIUKJIOBOM METOAMYECKOU KOMUCCHH
npotokoi Ne 7 ot 19.05.2026 r.

Ipencenarens LMK Kbt B TepeieHko

0) Ha 3acenanuu meToaudeckoro coBeta nmpotokon Ne 5 ot 16.06.2026 r.

[Ipencenaresib METOAMYECKOTO COBETA ( %’c’, /  M.B. lBanwuukas

2) PaccmoTpena n 0100peHa BHEIIHUM JKCIIEPTOM

a) PykoBonurenr Hayuno-meronuueckoro otnena AHIIOO «Omckas akagemusi SKOHOMHUKH U

npennpuHumarensctsay E.JI. Muponosa

N3MEHEHUA U JOITOJIHEHUA
K padoueil mporpamMme M CUMIIIMHBI
HaumeHoBaHue B coctase OOII 36.02.01 Berepunapus

BenomocTh n3mMeHeHuni

Cpox,
C KOTOPOIro BBOAUTCHA
U3MEHEeHHE

Howmep u ocHOBHOE
COZIepKaHHe

W3MEHEHHUSI U/WITH
JIOTIOJTHEHHUSI

OTMeTKa
TBEPXKJICHUU/ COTJIACOBAHWU M3MEHEHUN

WHUIUATOD
U3MEHECHUS

pyxoBogutens OOIT

WU
npeacenatens [TIIMK/
MK
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