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Pabouas nporpamma ytBeprxkaeHa Ha 2024-2025 yueOHblii roz
ITporokon Ne_7 3acemanns MK ot «Zé» _pf 2024 r.

PaGouas nporpamma yrBepkaeHa Ha 202 -202  yueOHbIH roj

[Iporokon Ne_ 3acenanus MK or «__ » 200 1.

B nporpaMmy BHECEHBI AOTOTHEHUS U U3MEHEHHUS (CM. TIPUIIOKEHHE )

[Ipeacenarens MK




[Iporpamma  oOmeoOpa3oBarenbHod — aucumumHel  OV/[12  «Xumus»
paspaborana B coorBercTBHH ¢ PI'OC cpeanero obmiero oOpasosanus (IIpuka3s
MunucrepctBa obpazoBanus W Hayku PP or 17 mas 2012 r. Ne 413 "O6
YTBEP)KIACHUH (eepaJbHOro TIOCyapCTBEHHOIO 00pa3oBaTeNbHOIO CTaHIapTa
cpeaHero obmero oOpa3oBaHusA", ¢ U3MEHEHHAMH H JOTOIHEHHAMH OT: 29 nexabps
2014r., 31 nmexabps 2015r., 29 wmonsa 2017r., 24 centabps, 11 nexabps 2020r., 12
asrycta 2022r.), c¢ ywerom TpeOoBaHMi (eAepanbHOrO IoOCyAapCTBEHHOIO
00pa3oBaTeIbHOIO CTAaHAApPTa CpefHero MpodecCCHOHANIBHOIO 00pa3oBaHMsA IIO
npodeccun 08.01.27 Macrep obmectpourensubix pador (IIpukxas Mwunucrepcrsa
oOpasoBanus U Hayku P® or «24» asrycra 2022r. Ne 355), npuMepHOH OCHOBHOM
obmeobpasoBarensHoi mporpamMbl  no  gucummumHe OVY/[12  Xumuma  aus
npoeccHoHaIbHBIX 001Ee00pa3oBaTENbHBIX OpraHu3auui, yrsepxkaeHHon CoseroM
MO OLEHKM COJAEPXAHWS ¥  KayecTBa MNPUMEPHBIX padodux IporpaMm
00meo06pa3oBaTeNbHOTO M COLMAJbHO-TYMAaHUTAPHOIO  LHUKJIOB  CPEIHETO
npodeccruonanbHoro oopasosanus IIporokon Nel4 or 30 HosOpsa 2022r., nporpaMMsl
BocnuTanus oOywaromuxcs no npodeccun 08.01.27 Macrep o0miecTpOUTENBHBIX

pabor.
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1. ObHIASI XAPAKTEPUCTHKA PABOYEM ITPOI' PAMMBI
OBUIEOBPA30OBATEJ/IbBHOU JIMCHUILIUHDBI OY/1.12 XUMUS

1.1. MecTo THCHHMILIHHBI B CTPYKTYpe o0pa3zoBate/ibHOoi nporpammsel CI1IO

Oo6meobpazoBarenbHas aucuuminHa «XUMMWS» sBisercs 4acTbio MPEAMETHOM
obnactu «OOIIECTBEHHBIE HAYKHW», H3y4aeTrci B 00mieo0pa3oBaTelbHOM IHKIIE
yuebHoro tuiana ['BOY IIO «HOBONCKOBCKOrO arpapHoro KoJUIe/Ka» 110
npodeccun 35.01.27 Macrep CenbCKOXO34MCTBEHHOTO IIPOM3BOACTBA, C YYETOM
npodeccronansHol HanpasnerHocTH GI'OC CIIO.

TpynoeMKoCTh AUCHMIUIMHBI «XUMHsS» Ha 0a30BOM ypOBHE COCTaBISET 72 4aca,
U3 KOTOpbIX 64 yaca — 6a30BbIN MOAYNb (6 pa3aenoB) U 8 4aCOB — NPUKIAJHONW MOYIb
(1 pasgen), BKIHOYAIOMMHA [PAKTHKO-OPHEHTUPOBAHHOE CONEPKAHUE KOHKPETHOM
npodeCCHH WK CTICLHUATbHOCTH.

[MpuknagHoit Momynb BKIOYaeT oauH pasnen. Paspen 7 «Xumus B ObITy M
NPOM3BOJACTBEHHOM  JEATENBHOCTH  4YEJIOBEKa»  peajusyercs  JIs  BCEX
npodeccuii/crienuanbHOCTE Ha Marepuaie KeHCOB, CBA3aHHBIX C OJKOJOIMYECKOM
0e30MacHOCThIO M OLEHKOM TOCHEACTBHM OBITOBOM W  NPOM3BOACTBEHHOMH
NEATENILHOCTH, MO oTpaciaM Oyaymed npoQecCHOHAIbHON  AEATEIbHOCTH
00y9ar0IIMXCH. '

[lepuon oOyyeHus U pacrpesielieHHe 0 CeEMEeCTpaM omnpeaenser odpa3oBaTeibHas
OpraHwM3alus CaMOCTOATENBHO, C YYETOM JIOTMKM (OPMHUPOBAHMSA MPEAMETHBIX
pe3ynbTaToB, OOMHUX U MPO(PECCHOHANBHBIX KOMIIETEHIIMN, MEXIIPEAMETHBIX CBS3EH C
APYTUMY JUCLMIUITHHAMHU 00111e00pa30BaTeIbHOr0 ¥ 00menpodecCHOHAIBHOTO HKIOB
y4eOHOro IUIaHa.

1.2. lleqn ¥ niaHHpYeEMble pe3yabTaThl

1.2.1. llenn 1 335249 JHCHHIIHHbBI

®OpMUPOBAHUE Y CTYACHTOB IMPEACTABICHUS O XHMHYECKOW COCTaBJIAIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA KaK OCHOBBI IPUHATHS PELLICHUNA B )KU3HEHHBIX U
MPON3BOACTBEHHBIX CUTYALIUsAX, OTBETCTBEHHOI'O MTOBEICHHUS B IPUPOIHOM Cpejie.

3agaum JHCHHIIMHBI:

1) copmupoBaTh NOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
NPOLECCOB U SIBJICHHN B OKPYKAIOWIECH Cpezle, LETOCTHOM Hay4yHOW KapTHHBI MHpa,
B3aMMOCBS3H U B3aMMO3aBUCHUMOCTH €CTECTBEHHbIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATh (OPMyJIbI HEOPraHWYECKHMX M OpPraHMYECKUX
BEIIECTB, YPABHEHUS XUMHUYECKUX PEaKLHil, O0BACHATh UX CMBICII, HHTEPIPETUPOBATH
PE3yJIbTaThl XMMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HABBIKM  TNPOBEACHHA  MPOCTEHIIMX  XMMHYECKHUX
IKCIIEPUMEHTAJIBHBIX MCCIIEI0BaHUMN ¢ CODIII0AeHHEM IpaBuil 0€3011aCHOro0 O0paleHus




C BeleCTBaMH ¥ J1a00paTOPHBIM 000pY10BaHHEM;

4) pa3BUTb YMEHHS HCIOJB30BaTh MH(POPMALMI0 XMMHMYECKOIO Xapakrepa H3
Pa3IUYHbIX HCTOYHUKOB,;

5) copmupoBaTh YMEHHMS MPOrHO3UPOBATh MOCIEACTBHS CBOECH JEATEIBHOCTH U
XUMHYECKHUX MPUPOIHBIX, OBITOBBIX ¥ MPOU3BOICTBEHHBIX MPOLIECCOB;

6) chopMHUpOBAaTH MOHUMAHUE 3HAYUMOCTH JOCTHIKEHMH XMMHYECKOW HAyKH M
TEXHOJIOTUH JUIS Pa3BUTHA COLMAILHON U IPOU3BOZICTBEHHOM cdep.




1.2.2.Pe3yabTaThl 0cBOeHHA 00meobpa3oBaTebHol AucuHIIHEbI B cooTBeTcTBHH ¢ ®I'OC CIIO n Ha ocnose ®I'OC

COO.

Koa n HauMeHOBaHHe

(popmupyeMbIX
KOMIIETeH M

mvauvc:v‘-,m:,—v- OCBOCHHSA THCIHHILIHHBI

O6mme (JiMYHBbIE, METONPEAMETHDIE)

Jucuuniamnapusie (mpeaMeTHbIE)

OK 01. Beibupats
crocoObI peneHus
3a/1a4
npodecCHOHANTBHOM
JEATeIbHOCTH
NPUMEHHUTEIBHO K
pa3THYHBIM
KOHTEKCTaM

JIP 25 unTepec k pa3inuyHbIM chepam
npo(eCCHOHATIBHOM J1eATENIbHOCTH,
yMEHHE COBEPIIAaTh OCO3HAHHBIN BEIOOD
Oymyuiei nmpodeccuu u peau3oBbIBATH
cOOCTBEHHBIE XKU3HEHHBIC IUIAHBI;

MPII 01 camocrosTensHO
(hopMyNnIHpOBaTh U AKTYAIIU3UPOBATH
npobiieMy, paccMaTpuBaTh €
BCECTOPOHHE;

MPII 02 ycranaBiuBaTh CyLIECTBEHHbIN
MPU3HAK WIK OCHOBAHMS 151 CPABHEHHUS,
Kinaccuuxanuu u 06001eHus;

MPII 03 onpenensats ey AeATeNbHOCTH,
3a/1aBaTh

napaMeTpbl ¥ KpUTEPHUHU UX JTOCTHIKEHUS;
MPII 05 BHOCUTH KOPPEKTHBHI B
IEeATENbHOCTh, OLICHHBATh COOTBETCTBUE
pe3yJIbTaTOB LIEIAM, OLIEHUBATh PUCKH
MOCNIENCTBUM ACATEIIbHOCTH;

MPII 08 ciocoOHOCTH ¥ TOTOBHOCTH K
CaMOCTOSTEIbHOMY MOUCKY METO/10B
peleHus MPaKTHYECKUX 3a1a4,
NPUMEHEHHIO Pa3IMYHBIX METO/I0B
TIO3HAHUA;

MPII 13 ananu3upoBaTh MOJTYYCHHBIE B
XOZI€ peIICHUs 3a/1a4H Pe3yJIbTaThl,

[1P6 01 copmupoBaHHOCTH MPEACTABICHUI: O
XMMHYECKOM COCTaBJIAIONIEH €CTECTBEHHOHAYYHON
KapTHUHBI MUPA, POJIH XMMUH B [IO3HAHWUH SIBJICHUI
NpUpoAbl, B POPMUPOBAHUY MBIIIJICHUS U KYJIbTYPbI
JIMYHOCTH, €€ (PyHKIIMOHAJIBHOM IPAMOTHOCTH,
HEOOXOAMMOM 1Sl PEIICHUs IPAKTHYECKHUX 3a/]1a4 U
IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOLICHHS K CBOEMY
3JI0POBbIO U IPUPOIHOM Cpesie

ITP6 04 copmMupoBaHHOCTH YMEHHH UCIIONIb30BATh
HAaUMEHOBAHMS XUMUYECKUX COEIMHEHUHN
MEXAYHAPOIHOIO COK3a TEOPETUYECKON M NPHUKIIATHON
XHMHUH ¥ TPUBHAJIbHBIEC HA3BAHUSl BAXKHEHUILIUX BELIECTB,
COCTaBJATH (POPMYJIBI HEOPraHUYECKUX H OPraHUYECKHUX
BEILIECTB, YPAaBHEHUS XUMUYECKHUX PEAKIHH, OOBIACHATH UX
CMBICJT; TOATBEP)KAATh XapaKTEPHbIE XUMUYECKUE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU
M 3aMUCSAMH YPAaBHCHHUH XUMHUYECKUX PEaKLIMH;

I1P6 07 chopMUPOBAHHOCTH YMEHH# IPOBOAUTH PACUETHI
10 XMMHYECKUM (POpMyIamM ¥ YpaBHEHUAM XUMHUYECKUX
PeaKIMid ¢ UCTIOJIb30BaHHEM (DU3MUYECKUX BEITHYUH,
XapaKTepPH3YIOIIMX BEIIECTBA C KOMTHYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHSA) I'a30B,
KOJIMYECTBA BEIIECTBA; UCTIOJIb30BATh CUCTEMHBIE
XMMHYECKUE 3HAHUSA U1 IPUHATHS PEIICHUN B




KPUTHYECKH OLICHUBATh UX
JOCTOBEPHOCTH, TPOrHO3UPOBATH
H3MEHEHHE;

MPII 17 ymers nepeHOCUTH 3HAHUS B
MO3HABATEIBHYIO H NMPAKTUYECKYIO
00J1aCTH >KU3HEACATEIBHOCTH;

MPII 19 Be1ABUTAaTH HOBBIC HJIEH,
npe/uIaraTh OpUrHHaIbHbIE MOIXO/AbI U
pelIeHus;

KOHKPCTHBIX dXH3HCHHBIX CUTYallUAX, CBA3aHHBIX C
BCIIECTBAMHU U UX IIPUMCHCHUCM

OK 02. Ucnionb30Bath
COBPEMEHHBIE
CpeACTBa MOUCKA,
aHaJIM3a u
MHTEpIpeTanuu
nH(pOpMaLIMHU U
UH(POPMALIMOHHBIE
TEXHOJIOTHH JIJIs
BBIMOJIHEH U 3a/1a4
npodeccuoHanbHON
JeATeIbHOCTH

JIP 26 roTOBHOCTB M CTIOCOOHOCTB K
00pa30BaHHIO U CaMOOOPa30BaHUIO HA
NPOTSHKEHUH BCEH KM3HU

MPII 15 pa3paGaTsiBaTh IUIaH PEIICHUS
npo0JIEMBbI C YYETOM aHaIu3a
MMEIOIIMXCS MATEPUAIIbHBIX
HEMaTepUaIbHbIX PECYpPCOB;

MPII 18 ymers HHTErpUpOBaTH 3HAHHSA
U3 Pa3HBIX NPEIMETHBIX 00sacTei;
MPII 21 Bnajsiers HaBbIKAMHU ITOJTYYCHHS
UH(pOpPMAIUU U3 UICTOYHUKOB Pa3HbIX
THUIIOB, CAMOCTOATEJILHO OCYIIECTBIIAT
MOUCK, aHAJIN3, CUCTEMATU3aLIUI0 1
MHTEPIpETALHIO UHPOpMALHH
pa3IMYHBIX BUIOB U (opM
NpE/ICTaBICHHS.

MPP 01 camMOCTOATENIBHO OCYILECTBIATH
MO3HABATE/IbHYIO ACATECIBHOCTD,
BBIABJISITH MPOOJIEMBI, CTABHTh U
(hopmynupoBaTh COOCTBEHHBIC 3a/1a4H B
00pa3oBaTeNbHOM NEATETBHOCTH U
KU3HEHHBIX CHUTYaLMsAX

IT1P6 02 BnageHHe CUCTEMON XMMHYECKUX 3HAHUM,
KOTOpasi BKIKOYAET: OCHOBOIIOJIAraloNIue MOHATHS
(XUMHYECKHH 3JIEMEHT, aTOM, 3JIEKTPOHHAsA 000J104Ka
aToMa, MOH, MOJIEKYJia, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIICHb OKUCIICHHS,
XHMHYECKas CBA3b, MOJIb, MOJISIPHAS Macca, MOJIIPHBIN
0o0BeM, YriepoaHblii CKeneT, pyHKIUHOHAIbHAS rpyIa,
paauKal, H30Mepusi, TOMOJIOTHYECKUH P,
YTA€BOAOPO/IbI, KUCIIOPOACOAEPKAILUE COCAUHEHUS,
OMOJIOrMYECKH aKTUBHBIC BelleCTBa (Yr€BOIbI, JKHUPHI,
0€eJIK1 ), MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS, KPUCTAJUTHYECKas
pelerka, TUIbl XUMUYECKHUX peaklui (OKUCIUTEIBHO-
BOCCTAHOBHTEJIbHBIE, 3K30-U SHIOTEPMUYECKHUE, PEAKLIUH
HOHHOTO 00MEHa), pacTBOP, NEKTPOIUTHYECKAS
JIACCOLIMALINSA, OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XMUMHYECKON peaKki[iy, XUMHYECKOE PABHOBECHE), TEOPUHU
¥ 3aKOHBI (TEOpUs XMMHUYECKOr 0 CTPOCHHUS OPraHHYECKUX
BemiecTB A.M. BytiiepoBa, TeOpus 3JIEKTPOIUTHYECKON
JOUccomanmu, nepuoandeckuii 3akon .M. Menneneesa,




3aKOH COXPAHEHUs MAcCChl), 3aKOHOMEPHOCTH,
CHMBOJIHYECKHH A3BIK XUMUH, PAKTOIOIHYECKUE CBE/ICHUSA
0 CBOWCTBaX, COCTaBe, MOJIy4eHUH U 6e30MacHOM
UCIOJIb30BaHUH BAKHEHIIUX HEOPraHHYECKUX U
OpPraHUYECKHX BEIIECTB B ObITY U IPAKTHUYECKOH
JIEATEIbHOCTH YEJIOBEKa,

ITP6 03 chopMUPOBAHHOCTH YMEHUM BBISBIATD
XapaKkTepHbIE MPU3HAKU U B3aUMOCBSA3b U3yYEHHBIX
HNOHATHH, IPUMEHATH COOTBETCTBYIOLIUE IMOHATHS ITIPH
ONMHMCAaHUU CTPOEHHS H CBOUCTB HEOPraHMYECKHX H
OpPraHWYeCKHX BELIECTB U UX NPEBPAILECHHH; BBISABIIATH
B3aMMOCBSI3b XUMHUYECKUX 3HAHH C TIOHATHAMH H
NPEACTABICHUAMHU JPYTHX €CTECTBEHHOHAYYHBIX
[peIMETOB,

ITPG 05 chopMupOBaHHOCTh YMEHUH yCTaHABIUBATh
NPUHAUIEKHOCTh N3YYEHHBIX HEOPTAHUYECKHUX U
OpPraHUYECKHX BEIECTB K OMPEICICHHBIM K1accaM M
rpyInaM COEAMHEHHMN, XapaKTepu30BaTh UX COCTaB U
BOKHEHIIIME CBONUCTBA; ONPEACIIATH BUIbI XUMUYECKUX
CBsi3ei (KOBaJICHTHAsA, HOHHAS, METaJLIMYECKas,
BOJIOPO/IHAS ), TUIIbl KPHCTAINIMYECKHUX PELIETOK BEILECTB,;
KJIaCCH(UIMPOBATh XHMHUYECKHUE PCAKINHY;

ITP6 06 BnaseHne OCHOBHBIMH METOJaAMHA HAYYHOT'O
MO3HAHKS BEIIECTB M XUMHYECKHX ABJICHUM (HaOMoeHuE,
MU3MEpEHHE, YKCIIEPUMEHT, MOJICTIUPOBaHHE

I[TP6 09 chopMUPOBAHHOCTH YMEHHsA AaHAIM3HPOBATh
XHMHYECKYI0 HHGPOpMALMIO, TOJIY4aeMyl0 M3 Ppa3HBIX
HUCTOYHHMKOB (CpeICTB MAaccoBOM HH(OpMauuu, CeTh
WUnTepHeT u apyrue);




OK 04. D¢ dexTuBHO
B3aMMO/IEHCTBOBATH U
paboTaTh B KOJUIEKTHUBE
M KOMaHJIe

JIP 23 roToBHOCTH K TPYAY, OCO3HAHUE
IEHHOCTH MacTepCTBa, TpyAoIobue;
MPK 03 Bnagers paziuyHbIMU
crocobamu 00IIEHHS ¥ B3aUMOACHCTBUSA
MPK 06 noHMmaTh ¥ UCIIONIB30BATh
MPEUMYILECTBA KOMAHIHOM H
WHIMBUAYAIbHOK paboThi

MPP 05 nenatb oCO3HaHHBIN BBIOOP,
apryMeHTHpOBaTh €ro, 6paTh OTBETCTBEH-
HOCTb 32 PEUICHHUE;

I[TP6 08 chopMHPOBAHHOCTP YMEHHMH IUIAHUPOBATH U
BBIMOJIHATh XUMHYECKMH OKCIIEPUMEHT (IpeBpalleHus
OpPraHMYeCKMX BEIIECTB TNPU HArpEeBaHUHU, IOIy4YEHHE
9THJIEHA U U3Y4YEHHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKLIUU
Ha  aJbJEruibpl, KpaxMmaj, YKCYCHYI0  KHUCJIOTY;
JAeHaTypauus OelnKoB NPH HarpeBaHWH, LIBETHBIC PEaKLUU
OenkoB, TMPOBOJWTH  pPeakIMd  HOHHOro  OOMeHa,
ONpeNeNaTh Cpely BOIHBIX PacTBOPOB, KaueCTBEHHbIE
peakuuu Ha cyibdar-, kKapOoHAT- U XJIOPUI-AHUOHBI, HA
KaTUOH aMMOHHS; peliaTh SKCIIEPUMEHTAJIbHBIC 3a/1a4H 110
teMaM "Meramubl" u "Hemeramnel") B COOTBETCTBUHM C
MpaBUIaMU TEXHUKH O€30MacHOCTH MpH OOpalEHUuH C
BEHIECTBAMM M J1abOparopHbIM  00OpYAOBaHHUEM;
MPEACTaBIIATh Pe3yIbTaThl XMMUYECKOTO IKCTIEPUMEHTA B
(opMe 3anucH ypaBHEHUN COOTBETCTBYIOUIMX PEAKLUNA U
(hopMyIHpPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIbTaTOB;

OK 07. ConenicTBOBaThH
COXPaHEHUIO
OKpYKaloILEeH Cpe/ibl,
pecypcocOepexeHHmIo,
NPUMEHATH 3HaHUA 00
MU3MEHCHHUHU KITMMATa,
MIPUHIIHUIIBI
OepexTUBOro
NPOU3BOJICTBA,
pdexTuBHO
JeNCTBOBATH
BYPE3BbIYaNHBIX
CUTYyaLMsAX

B o06nacTH 5K0J10rH4ecKoro BOCIUTaHHA:
- ¢(hopMHPOBAaHHOCTH FIKOIOTHIECKOU
KYJIbTYpPbI, TOHUMaHUE

BIIMSHHS COLIHAIbHO-9KOHOMUYECKUX
MPOLIECCOB HA COCTOSTHUE

NPUPOJAHON U COLIMAIBHON CPE/IbI,
OCO3HaHME II00aIbHOTO

Xapakrepa dKO0JIOrHYECKUX MpodiieM;
- IJJAHUPOBAHME U OCYLLECTBIIEHHE
JIEHCTBHUI B OKpYKaroUIeH

Cpelie Ha OCHOBE 3HAHUA LeJIeH
YCTOWYHBOIO pa3BUTHS
YEJI0BEYECTBA;

AKTHUBHOE HEIIPUATHE CHCTBUH,

- chopmupoBaTh  MPEACTABJICHUA: O XUMHYECKOH
COCTAaBJIAIOIEH

€CTECTBEHHOHAYYHOM KapTHUHBI MHpa, pOJM XUMHH B
MMO3HAHUH

SBIICHMHA TNPUPOAb,, B (OPMHUPOBAHWHM MBILUICHHS H

KYJIBTYpPbI

JIMYHOCTH, ee (yHKIMOHAILHOM IPaMOTHOCTH,
HEOOXOIUMOM 1A

peumieHusT  NPaKTHYECKHX  3aa4 M JKOJIOTHYECKH

000CHOBAHHOI'O

OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IMTPUPOIHOM Cpene;
MH;YMEThb IIPOrHO3UPOBATh, aHAJIU3UPOBATH U OLIEHUBATH C
MO3ULIUH

9KOJIOrHYeCcKoi 0€30nacHOCTH NOCIEACTBUS OBITOBOM U




MPUHOCSILUX BPEL
OKpPYXaloIleH cpese;

pacIIMpeHUe OMbITa JeATEbHOCTH
3KOJIOTHYECKOM

HaTpaBJICHHOCTH;

- OBJIa/ICHUE HABbIKAMHU y4€OHO-
KCCIICI0BATENILCKOM, IPOEKTHOM U
COLIMAJIBHON J€ATEIbHOCTH;

MPOM3BOCTBEHHOM JEATEIBHOCTH Y€JIOBEKA, CBA3AHHOM €
nepepabOTKOM  BEWIECTB; HMCHONb30BaTh  IOJY4YEHHbIE
3HAHHS JUIA TPUHATHSA TPAMOTHBIX pemieHud npobieM B
CHTYalMsX, CBA3aHHBIX C XUMUEH;

- YMETh OCO3HaBaTh ONACHOCTh BO3JCHCTBUSA Ha JKUBbIC
OpPraHu3Mbl ONPEIE/IEHHBIX BEIECTB, TOHUMAs CMBICI
roKasaTesis TpeAebHOW HDOMyCTUMOM KOHIEHTPAlUH, M
NOSCHATh Ha MpUMEpax CcrnocoObl yMEHbIICHHA H
MPeIOTBPALICHUsI UX BPEIHOTO BO3AEHCTBHS HAa OpPraHU3M
4esioBeKa.

[1K 2.6. BeInogHATH
MEJIMOPATHBHbIE
paboThI.

- YMEHHME ITPOTHO3UPOBATH
HEeOIaronpuATHBIC KOOI HYECKHE
NOCJICACTBUSA MPEANPUHUMAEMBbIX
JEUCTBUH, IPEAOTBPALLATh UX;

- pacCUIMPEHHE OIbITA AEATETbHOCTH
9KOJIOTUYECKON HAINpaBlIeHHOCTH;

- yMerb  coOmoAaTh  MpaBWIa  JKOJIOTHYECKH
1eaecoo0pa3HOro MNOBEACHUS B ObITY M TPYAOBOH
NEATENbHOCTH B LEMSX COXPAHEHHs CBOErO 3[0POBbS H
OKPYKaIOIEH MPUPOIHON CPEJIbl;

- YYMTBIBaTh ONACHOCTb BO3JCHCTBUA HAa IKUBBIC
OpPraHM3Mbl ONPEAEJICHHBIX BELIECTB, MOHMMAsi CMBbICI
MoKa3aTess Mpeae/bHON JOMyCTHMON KOHLIEHTPALUK




2. CTPYKTYPA U COJIEP’)KAHHUE

OBLIEOBPA30BATEJ/IbLHOM YYEBHOM JJUMCHUILIMHBI

2.1. O6bem oOmeoOpasoBaTe/ibHON Yy4eOHOH JMCHHIUIHHBI

Harpy3KH

H BHAbI Yy4yeOHOH

Bupa yue6Hoii paboTsi O6nem B wacax

O0bem ofpa3oBaTe/bHOH NPOrpaMMbl AHCIHHIIHHBI 72

B T.4.

OcHoBHOe cofepxKaHHe 64

BT. 4.:

TeopeTH4yeckoe o0y4yeHne 30

NpaKTHYeCKHe 3aHATHA 24

nabopaTopHble 3aHATUS 10

IIpodeccHoHaNBHO-OPHEHTHPOBAHHOE COlEPKAHHME (CONEpPKAHHE 6

NPHKJIATHOT0 MOAY.JIsl)

BT. 4.

TeopeTHYecKoe 00y4eHHe 2

MpaKTHYECKHUE 3aHATHS -
_. IlpomexyTounas arrecrauus (3ayer)




MHHHCTEPCTBO O5PA30BAHHA H HAYKH
JIYTAHCKOH HAPOJJHOH PECITYB/THKH
TI'OCYJJAPCTBEHHOE BIO/VKETHOE O5PA30BATE/IbHOE YYPEX/EHHE
CPEJTHEI'O TIPO®ECCHOHAJIBHOIO OBPA30BAHHA
JIYTAHCKOH HAPOJHOH PECITYB/IHKH
«HOBOITCKOBCKHH AI'PAPHBIH KOJITE/IK»

PACCMOTPEHO: OAOBPEHO: YTBEPXK/IAIO:
Ha 3ace0anuu 3amecmumens oupexmopa

Memoou4ecKozo -
Yuebono — npouzeoocmeennoi
ob0vedeHenun

pabomgt I'BOY CII0O JIHP
npomoxon N _ 4 E é /«HAK»
om 32/6 0& 2024200a Q- { C. H. babeesa

08.01.27 MacTep o6mecTpoHTEALHBIX padoT

TemaTHyecKH# IUIAH U COAepKAHHE YUeOHOH
AU CHMILIHHBI

2024



2.2. TemaTnyecknii miaH u coaepxanue tucuumInabl «OY /1,12 XUMMUS»

Haumenoeanue Cooepircanue yuebnozo mamepuana (0CHO6HOE U NPOPeccuoHaIbHO- Oovem Koown

pasoenoe u mem OpUEHMUPOBAHHOE), yacos KoMnemeny
Jlabopamopusie u npakmuyeckue 3aHamus (NPUKIAOHOI MOOYIb npu uu
Hanuyuu)

1 2 3 4
OcHoBHOe coep:kaHue y4eOHOro MaTepHaia 2

Pa3nen 1. OcHoBBI CTPOEHHS BellECTBA

Tema 1.1. OcHoBHOE coaepKaHne 4 OK 01, OK

Crpoenne aromoB | Teopernyeckoe o0y4ueHue 2 02,

XUMHUYECKHX CoBpeMeHHas MojieNb CTpoeHus aToMa. CUMBOJIMYECKHH A3bIK 2 JIP 25, JIP
XUMHUHU. XUMHYECKHUH DJIEMEHT. DJIEKTPOHHAsA KOH(PUTypaLus aToMa. 26,

JJIEMEHTOB H Knaccupukauus XMuMHYECKUX DJIEMEHTOB (S-, p-, d-3neMenThl). BanenTHbie MPII 02,

npupoja NIEKTPOHBI. BaleHTHOCTB. DIEKTPOHHAS IPHUPOAA XUMHYECKOM CBSA3H. MPII 15,

XUMHYECKOM CBA3M | DJIEKTPOOTPULIATENbHOCT. BHIbI XMMHYECKOH CBSA3HU (KOBAJICHTHAs, MIOHHAs, MPII 17,
MeTaJuIn4YecKasi, BOJOPOAHAs) ¥ CrIOCOObI ee 00pa3oBaHUs MPII 18,
B TOM 4HCJIe NPAKTHYECKHX 3aHATHIH 2 MPII 21,
Pemienue 3ajaHuii Ha MCIONB30BAHUE XMMMYECKOM CHMBOJIMKM M Ha3BaHuu | 2 MPP 01
COCIMHEHUN 10 HOMEHKJIAType MEXAYHAPOOHOIO COK3a TEOPETHYECKOH | ITP6 01,
NPUKJIAJAHON XMMHMM ¥ TPUBUAIBHBIX HA3BaHWHM I COCTABICHUA XMMHMYECKHX I1P6 02,
(opMyn JBYXaTOMHBIX COEAMHEHHH (OKCHIOB, CyIb(UAOB, THAPUAOB H T.IL.) U I1P6 03,
JPYruX HEOPraHHYECKUX COCIUHEHUN OT/IENBHBIX KJIACCOB. [1P6 07
ITpaxkTHueckHe 3a1aHHs HA YCTAHOBJIEHHUE CBA3H MEX/1y CTPOEHHUEM aTOMOB I1P6 09

XUMHUYECCKHUX 3JIEMCHTOB U NEPHOINYICCKUM H3MECHCHUEM CBOMCTB XUMHYECKHUX
3JIEMEHTOB U UX COCJAMHEHUM B COOTBETCTBUH C MOJOKEHUEM :Oﬁ:OhEJGOZO—«—




CHUCTEMBI.

IIpodeccHoHATLHO OPHEHTHPOBAHHOE COJEPKAHHE

Tema 1.2 OcHOBHOE co/iepKaHHe 2 OK 01
[lepuoamueckuit IIpaKTHYeCKHe 3aHATHS 2 OK 02
3aKOH ¥ Tabimua ITepronnyeckas cucremMa XMMHIECKUX snementos JI.M. Menzeneesa. 2 JIP 23, JIP
J.U. Menneneesa | guspueckuii cmpica Iepuoanueckoro 3akona J1.. Menzeneesa. 25
3aKOHOMEPHOCTH U3MEHEHHS CBOMICTB XUMUYECKHX 3JIEMEHTOB, 00pa3yeMbIX MU MPII 02,
IIPOCTBIX U CJIOXKHBIX BEIIECTB B COOTBETCTBHH C MOJOKEHUEM XUMHUUECKOTO MPII 03,
yneMenTa B [leproguueckoii cucreme. MUpOBO33peHUECKOE M HAYYHOE 3HAYCHUE MPII 05,
ITepuoanyeckoro 3akona /.. Menneneesa. [Iporuosst .. Menneneena. MPTI 08,
OTKpBITHE HOBBIX XMMHYECKHX JIEMEHTOB.
PenieHue npakTHKO-OpUEHTHPOBAHHBIX TEOPETUYIECKUX 3aJaHUH HA
XapakTepu3alui0 XUMHYECKUX IEMEHTOB «MeTalinyeckue / HeMeTaIn4ecKue
CBOWCTBA, JIEKTPOOTPHLIATEIBHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBHH C
MX DJIEKTPOHHBIM CTPOCHUEM M MOJIOKEHHEM B MIEPHOAUUECKOM CUCTEME
xuMHuueckux 3nemeHnToB .. Menaeneesa»
Paznen 2. XuMH4YeCKHE peakuH 10
OcHoBHOE cojiepKaHue 6 OK 01
Tema 2.1. Tuns! Teopernueckoe 0byueHne 4 JIP 23, JIP
XUMHYECKHX Knaccudukauus u TUNBI XUMHUYECKHUX PEaKIMi ¢ y4aCTHEM HEOPraHUYEeCKUX 25
peakimi BeniecTB. CocTaBneHne ypaBHEHUM peakluii COCIUHEHUS, Pa3IOKEHUs, MPII 02,
3aMeleHus, OOMEHa, B T.4. peaKLuil TOPEeHHUs, OKHUCIICHHUA-BOCCTAHOBJICHUS. MPIT 03,
YpaBHEHUS OKUCIICHHUA-BOCCTAHOBJICHUA. CTeneHb OKUCIeHUS. OKUCIUTED U 4 MPIT 05,
BOoCCTaHOBUTEINb. COCTaB/ICHUE M YPABHUBAHUE OKHCITUTEIBHO- MPIT 08,
BOCCTAHOBUTEJIbHBIX PEAKIMil METOI0M 3JIEKTPOHHOr0 Oananca. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUHU B IPUPOJIE, TPON3BOACTBEHHBIX MIPOLIECCAX U
KHU3HEACATE/IbHOCTH OPraHU3MOB
IlpakTHyecKue 3aHATHA 2

KonuyecTtBeHHbIe OTHOLIEHHS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B




XMMHHM H PacyeTsl MO YPaBHEHHAM XHMHUYECKHUX peakuuil. Monb Kak eauHuUIa
KOJIMYECTBa BemecTBa. MossipHas Macca. 3aKOHBI COXPAHEHUS! MacChl ¥ SHEPrHH.

.3 2
3akoH ABoraapo. MomspHbiii 06beM ra3oB. OTHOCUTENIbHASA [JIOTHOCTH Ta30B.
PacyeTsl MO ypaBHEHMSIM XHMHUYECKMX PEAKIHMil C MCIOIb30BAHMEM MAacCCHhl,
o0bemMa (HOpMaJTbHbIE YCIIOBHS) T'a30B, KOJTHYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coiepKanne 4 OK 01
ONEKTPONNTHYECKA | Teopernueckoe obyuenne 2 OK 04
A PCOIRETE 1 Teopust ~ DNEKTPONMTHYECKOH  aucconmanud.  MOHBL — DJIEKTPOIMTHI, JIP 23, JIP
HOHHbIH 0OMeH HEIEKTPONMTHL. Peakiyu MoHHOro o6mena. CocTaBleHHE PeakiUii MOHHOIO 5 25
o6MEHa MyTeM COCTABJIEHMS MX TOJHBIX M COKDAIIEHHBIX HOHHBIX YPaBHEHHIA. MPII 02,
KHCIIOTHO-OCHOBHBIE PEaKIMH. 3a1aHUs Ha COCTABIECHHE MOHHBIX PEaKIii MPII 03,
MPII 05,
JlabopaTopHbie 3aHATHSA 2 MPIT 08,
JlaboparopHas pabora “Tunbl XUMHYECKUX PeaKLHiA™.
WccnenoBanue THIOB (110 COCTaBY M KOJIMYECTBY HCXOAHBIX H 00pa3yoLMXCs
BEIIECTB) M MPU3HAKOB XUMHUYECKHUX peakiui. [IpoBeienue peakuuii HOHHOTO 2
oOMeHa, orpeziesieHle cpe/ibl BOAHBIX PaCTBOPOB. 3a/1aHUs HA COCTABIICHUE
HOHHBIX peaKIui
Paznen 3. CtpoeHue 1 CBOMCTBA HEOPraHUYECKUX BEIIECTB 16
Tema 3.1. OcHOBHOE COepPKAHHE 6 OK 01
Knaccudukarus, Teopernueckoe o0yyenue 4 OK 02
ROMERRGeLPAn IIpeaMeT Heopranuyeckoi xumun. Knaccudukarms HeopraHHIeCKuX BEmEeCTB.
ke i [TpocThie U cnoxHbIe BenecTa. OCHOBHbIE KJIACCH CIOXKHBIX BEIIECTB (OKCHIIBI, JIP 23, JIP
it i THZIPOKCH/IBI, KHCIIOTHI, CONH). B3auMOCBA3b HEOPraHUYECKHX BEILECTB. 25
BEEIEn ArperaTHbie COCTOSHUS BeliecTBa. Kpucrammyeckue 1 aMopHbIe BELIECTBA. MPII 02,
Tunbl KPUCTAUIMYECKUX PEIIETOK (aTOMHAs, MOJIEKYJIsipHAsl, HOHHA, + MPII 03,
MeTaJUThYecKas ). 3aBUCUMOCTh (DU3MUECKUX CBOWCTB BEIIECTBA OT THIA MPII 05,
KPHCTAJUTHYECKOM peleTku. 3aBUCMMOCTh XMMUYECKON aKTUBHOCTH BEILECTB OT MPII 08,

BHJIa XUMHYECKOW CBA3M M THIA KPUCTAIUINYECKOM pemeTku. [Ipuunnsl
MHOT000pa3us BEIIECTB




IIpakTHYeCcKHE 3aHATHS

HomeHkiatypa HeOpraHuueCKHX BEIIECTB: HA3BAHUE BEIIECTBA UCXO/S U3 UX
XUMUYECKOH (OpMYIIbI HIH COCTABICHUE XUMHYECKOH (POPMYJIIBI HCXOS U3
Ha3BaHusA BemiecTna 1o MexayHapoason (MIOITAK) wiu TpuBnanbHoiA
HOMEHKJIAType.

Pemienue mnpakTHYeCKMX 3aJaHMM [0 KIacCH(QUKAIMM, HOMEHKJIATYpe H
XUMHUYECKUM  (GOpMYJIaM HEOPraHM4eCKMX BEIIECTB Pa3jM4YHBIX  KJIACCOB
(yrapHslii ra3, yrjiekuciblii ra3, aMMuaKk, raiieHas U3BeCTb, HeralieHas M3BECTb,
NMUTHEBass COa W JAPYr¥X): Ha3piBaTh M COCTaBIATH (POPMYJIBI XMUMHUYECKUX
BEIIECTB, OMPEACIATh NPUHAJICKHOCTD K KJIAcCy.

UcTounrku XuMH4Yeckoi nHpopMauu (CpeacTB MaccoBoi MHOpMaLnu, ceTh
Wutepner u apyrue). [lonck uadopmanyu no Ha3BaHUAM, HAECHTH(DUKATOPAM,
CTPYKTYPHBIM (popMyiiam

OcHoBHOE coiepikaHue

Tema 3.2. Pusuko- | Teopernueckoe odyuenue OK 01

XUMHYCCKHE Merambl. O6mme pusnyeckue U XUMUYECKHe CBOHCTBa MeTauioB. CrnocoOb OK 02

CBOHCTBA NMOJIy4eHUs. 3HAUYCHUE METAJUIOB M HEMETAJLIOB B NPUPOJIE U KUZHEAEATEIbHOCTH 1K 2.6,

HEOPraHHCCKHX yeoBeKka U opraHu3MoB. Koppo3us MeTauioB: BUAbl KOPPO3UH, CIIOCOOBI 3aILUThI

BELLECTB METaJUIOB OT KOPPO3UHU ap 23, 1P
Hemerautel. OOume (Qu3nyeckue M XUMHYECKHUE CBOWMCTBA HEMETAJUIOB. 25
Tunuunsle cBoiictBa HemerawioB [V— VII rpymn. Knaccudukauus u MPII 02,
HOMEHKJIaTypa COeJUHEHU HeMeTa/uioB. KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B MPII 03,
npupoze MPII 05,
XHUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHUX BEILECTB (OKCH/IOB, MPII 08,

THJPOKCHJIOB, KMCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB
MPOCTHIX BEIIECTB, BOXOPOIHBIX COSTHHEHHH, BRICIIUX OKCHIOB U THIPOKCHIIOB

IIpakTHYeCKHEe 3aHATHSA

CocraBiicHue vﬂvmwm@m:w_ XUMHUYECCKHX ﬁmgﬁb\mm C Y4aCTHEM IIPOCTBIX U CIIOKHBIX
HCOPraHM4YeCKUX BEUICCTB! MCETAJUIOB MW HEMETAJUIOB, OKCHI0OB METAIIOB,
HEMETAJLJIOB U ESGOA.Q@EEN 3JIEMEHTOB, HCOPraHU4€CKHUX KHCJIOT, OCHOBAHUM U




aM(OTEpPHBIX THAPOKCHIOB; HEOPraHWYECKHX COJNeH, XapaKTepU3YIOUIMX HX

CBOHCTBA. .
Peuienue npaxkTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKMX 3aJaHWi Ha CBOWCTBA,
COCTaB, MoyiydeHue 1 6e30macHoe UCIONb30BaHUE BAKHEHIIMX HEOPraHWYECKUX
BEILIECTB B OBITY ¥ MPAKTHYECKOM AEATEIbHOCTH YEI0BEKa
Tema 3.3. OcHoBHOe coaepKaHue 2 OK 01
Wnenrndukanms JlaGopaTopHbie 3aHATHSI 2 OK 02
SEVEE DOIDRRES JlaGopaTopHas pabora «nenTudukanusi HEOPraHUYECKUX BEIIECTB. OK 04
e PelleHne SKCIIEPUMEHTANbHBIX 3a7a4 10 XMMHYECKMM CBOHCTBAM METAUIOB H
HEMETAJNIOB, N0 pPACMO3HABAHUIO M TMOJYYEHUIO COEAMHEHUI METalioB H
HEMETAJLIOB. 2
Unentudukanuss HEOPraHMYECKUX BEIIECTB C MCMONb30BAaHHEM HX (U3HKO-
XMMHUYECKHX CBOKMCTB, XapaKTEPHBIX KAa4eCTBEHHBIX peakuuid. KauecTBeHHbIE
peakiMu Ha cyJsib(dar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH AMMOHHUS
Paznen 4. 24
CTpoeHue ¥ CBOHCTBA OPraHHYeCKHX BellecTB
Tema 4.1. OCHOBHOE COJIepKAHHE 6 OK 01
Knaccnduxanpmsi, Teopernueckoe oby4enne 4 IK 2.6,
CTPOEHHUE U ITosiBneHne ¥ pa3BUTHE OPraHUYECKON XUMUM Kak Hayku. [Ipeamer JIP 25, JIP
HOMEHKJIaTypa OpraHM4eCKOr XUMHHU. MEeCTO U 3HaYEHHUE OPraHUYECKOH XMMHUH B CUCTEME 26,
OpraHHUYECKHX €CTECTBEHHBIX HayK. MPII 02,
BEILECTB XHUMHUYECKOE CTPOCHHUE KaK MOPALOK COCIMHECHHS aTOMOB B MOJIEKYJIE COIJIACHO MPII 03,
MX BaJCHTHOCTH. OCHOBHBIC IIOJIOXKEHUS TEOPUM XMMHMYECKOrO CTPOEHHS MPII 15,
opraHu4eckux coenuHennii A.M. bytieposa. YriepojHblii CKeneT opraHn4ecKou MPII 16,
MOJIEKYJIbl. 3aBUCUMOCTH CBOMCTB BEIIECTB OT XUMHUYECKOI0 CTPOCHUS MOJIEKYIL. 4 MPII 17,
H3omMepust 1 H30MEPHI. MPII 18,
ITonarue o ¢yHkuuoHanpHOM rpynne. Pagukan. [Ipusuunsl knaccuduxanuu MPII 21,
OpraHMYeCKMX COeAuMHEHMH. MexayHapoaHas HOMEHKJIAaTypa M IPHUHLMIIBI MPP 01,
HOMEHKJIaTypbl opraHuudeckux coeauHeHui. [lonstue 00 azorcomeprkammx MPP 02,
COEIMHEHHUAX, OMOIOTUYECKH aKTUBHBIX BeIECTBaX (yriieBOAaXx, xupax, 6enkax u MPP 11,




Ip.), BBICOKOMOJIEKYJISPHBIX COCOUHECHUAX (MOHOMEp, MOJMMEp, CTPYKTYpHOE
3BEHO)

IIpakTHYecKHe 3aHATHSA 2
HomeHkaTypa OpraHM4eCcKHX COCAMHEHHMH OTJENbHBIX KJIACCOB (HACBILICHHBIE,
HEHACHIIICHHBIE ¥ ADOMATHYECKHUE YIIIEBOIOPO/bI, CITUPTHI, (DEHOIIbI, abIETU B,
KETOHBI, KapOOHOBBIE KHUCIOTHI U Jip.) COCTaBlIEHHE MOJHBIX M COKPALICHHBIX
CTPYKTYPHBIX ()OPMYJI OPraHMYECKHUX BEIIECTB OTAEJIBHBIX KJIACCOB, HCIIOIb3Ys )
X Ha3BaHUS MO CUCTEMAaTHYEeCKOM M TPHUBHAJIBHOW HOMEHKJIATYpe (3THIIEH,
alleTuiieH, riuuepud, (eHon, GopmanbAerua, YKCyCHash KHCIOTa, IUIMIHH).
Pacuersl mpocreiimeid ¢GopMyabl OpPraHMYECKOM  MOJIEKYJIbI, HCXOId W3
3JIEMEHTHOr0 cocTasa (B %)
Tema 4.2. OcHOBHOE COJepKAHHE 12 OK 01
CaoicTsa Teopernueckoe o0yuenune 6 OK 02
Uplane o DHU3NKO-XUMHUYECKHUE CBOMCTBA OPraHMYECKUX COCIMHEHHH OTIEIbHBIX KIAacCOB OK 04
COCAHHCHNH (ocobeHHOCTH  KimaccuDMKAMM M HOMEHKJATYphl — BHYTPH  KJacca; MK 2.6,
roMOJIOTHYECKUi psaag ¥ obuias ¢opmyna; uzomepusi; (pu3sMueckue CBOKCTBA; JIP 25, JIP
XUMHYECKHE CBOMCTBA; CIIOCOOBI MOITYYEHHs): 26,
— MpeAebHbIE YIJIEBOIOPO/bI (alKaHbl M LUKJIOAJKaHbl). 'opeHne MeTaHa kak 2
OJJMH M3 OCHOBHBIX MCTOYHHKOB TEIUIa B MPOMBINUIEHHOCTH M ObITy. CBoiicTBa MPII 02,
NPUPOAHBIX YIJIEBOIOPOOB, HAX0XKJICHHUE B IIPUPOAE U IPUMEHEHHE AJIKAHOB; MPII 03,
— HempeAeNbHble (aJKEHbl, AIKMHBI M QJKAAHEHbl) M apOMAaTHYECKHUE MPII 15,
yrieBoaopoasl. ['OopeHue aneruneHa Kak HMCTOYHHMK BBICOKOTEMIIEPATYPHOIO MPII 16,
IJIAMEHH U1l CBAPKH M PE3KH METAJIOB MPII 17,
MPII 18,
— KHCJIOPOJICOZIEPIKAIINE COETMHEH s (CTIUPTHI ¥ (DEHOIbI, KAPOOHOBBIE KMCIIOTHI MPII 21,
¥ 3(HpBI, aNbJETHAbl U KETOHBI, JKUPbI, yriaeBosl). [IpakTuyeckoe npuMeHenue MPP 01,
STWICHIIIMKONSA,  Iiuiepuna, ¢enona. IlpumeHenwe  QopMmanbaeruia, 2 _“w W ww,
b

aneranb/ieruaa, YKCYCHOM KHCIOTHL. MpUla Kak COJNM BBICIIMX KapOOHOBBIX
KucJior. Morolue cBoHcTBa MbLIa

—  Q30TCO/AEpXkAlMe COeAMHEHHs (aMHHBI M  AMUHOKHUCIIOTHI,  O€nkn).




BBICOKOMOJICKYJIAPHBIE  COCOHHEHHA  (CHHTETHYECKME M OHOJIOTHYECKH-
aKTHBHbIE). MOHOMEp, MOIUMEpP, CTPYKTYPHOE 3BeHO. [lonumepuszanms 3THICHA
KaK OCHOBHOE HaNpaBJICHUE €r0 UCTIOIb30BAHMHS.

I"eHeTH4ecKas CBA3b MEXKAY KJIaCCAMHU OPraHUYECKUX COCTUHEHHUH

IIpakTHuyecKue 3aHATHSH

CBoiicTBa OpPraHMYeCKHX COEJIMHEHHMH OTAEIBHBIX KJIACCOB (TpHBHAJIbHAA W
MEXIYHApOAHAs HOMEHKJIaTypa, XMMHUYECKHE CBOMCTBA, CIOCOOBI IOTYYEHHMs):
npejeibHble (aNKaHbl W MHUKJIOANKAHbI), HENpPENENbHbIC (AJIKEHBI, AIKUHBI H
aJIKaJMeHbl) ¥ apOMATHYECKHE YTJIEBOAOPO/Ibl, CIIMPTHI U (PEHOJIbI, KAPOOHOBHIE
KHCIOTBI M 3(UpBI, aIbJeruAgbl ¥ KETOHbl, AaMHHbI M AMMHOKHUCIIOTHI,
BBICOKOMOJIEKYJIIDHbIE COCIMHEHMsA. 3aJaHMsd Ha COCTaBJICHHE YpPaBHEHUM
XMMHYECKHX pEaKkUMi C ydacTHEM OpPraHMYECKHX BEIIECTB HAa OCHOBAHMH MX
COCTaBa M CTPOCHUS

CocraBjieHHEe CXeM peakuuid (B TOM 4YHCIAE€ MO IPEAJIOKEHHBIM LIEIIOYKAM
MPEBPAIICHUI), XapPAKTEPU3YIOIMX XHMHYECKHE CBOMCTBA  OPraHMYeCKHX
COEJIMHEHMI OTJENbHBIX KJIACCOB, CMOCOOBI HMX TOJYYEHHs W Ha3BaHHUE
OpPraHMYeCKMX  COCAMHEHMH 1O  TPUBHAIbHOM  WIM  MEXKIYHapOIHOMN
CHCTEMATUYECKON HOMEHKIIATYpeE.

PelieHne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETHYECKMX 3aJaHMN HA CBOWCTBA

OpraHu4CCKux COCIUHEHUM OTJC/IbHBIX KJIACCOB

JlaGoparopnas pabora

JlaboparopHas pabora “IIpeBpaiieHus OpraHi4ecKUX BEIIECTB IPH HArpeBaHUH '
[TonyyeHue STHiEHAa M HM3Y4E€HHE €ro CBOMCTB. MojenupoBaHHUE MOJEKYT H
XMMHWYECKUX MPEBPAILCHUH HA TIPUMEPE TaHa, ITUIIECHA, AlleTHIIEHA U P.

Tema 4.3.
Unentudukanus

OcHoBHOe coiepKaHue

Teopernueckoe o0yyenue

OK 01
OK 02




OpPraHUYECKHUX buooprannyeckue coeaunenus. IIpuMenenne U OMONOruYecKas pojb yrieBOIOB. OK 04
BEILIECTB, UX OkHcleHne YriieBoJIOB — MCTOYHUK SHEPrHM KMBBIX OpraHmsmMoB. OOnactu TIK 2.6,
3HAYEHUE U NpUMEHEHHsT aMUHOKHCIOT. [lpeBpamieHusi O€IKOB NHMIIM B  OpraHU3ME. JIP 25, JIP
NIPUMEHEHHUE B Buonornyeckue ¢yHkuuu OenkoB. buonorumueckue ¢QyHKuMH KHpoB. Poib 26,
OBITOBOM K OpraHMYeCKOi XUMHUH B PELICHHH MPOOIeM NULIEBOH 0€301aCHOCTH MPII 02,
NPOU3BOJICTBEHHOM | POJIb OpraHM4eckol XMMUM B PENICHUH IPoOJIEM SHEPreTHIECKon 6€30macHOCTH, MPII 03,
JeSTEIbHOCTH B Pa3BUTHM MEIUIIMHBI, CO3/1aHUM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHHMKOB MPII 15,
4eJI0BeKa 3Hepruu (aJbTepPHATUBHBIE MCTOYHUKYU 3HEpruu). OnacHOCTh BO3JIECHCTBHSA HA MPP 01,

’KUBBIE OPraHU3MBbl OPraHMYECKUX BEIIECTB OTJEIbHbBIX KIacCOB (YII€BOAOPO/IbI, MPP 02,

CUPTHI, (HEHOIBI, XJIOPOPraHHYECKUE TPOU3BOHBIC, AJIBJETH/IbI U JIP.), CMBICI MPP 11,

noKa3aTels NpeaeIbHO JOMYCTUMOM KOHIEHTPALHMH

JlabopaTopHbie 3aHATHS

JlabopaTopHas pabora: “NaenTudukanys OpraHM4eCKUX COCAMHEHHH OTIEIbHBIX

KJ1accoB”

NUeHTudukaius OpraHiuecKuX COEIMHEHMI OTHEIbHBIX KIAcCOB (Ha IpHMeEpe

QJIbJIETHJIOB, Kpaxmajia, yKCYCHOM KHCIOTHI, OEIKOB U T.I1.) C MCIIONb30BAHUEM HX

(HM3UKO-XMMHYECKHX CBOMCTB M  XapaKTEpHbIX KayeCTBEHHBIX  PEaKIMH.

Jlenarypanus Oeika npu HarpeBaHuu. L[BeTHble peakiiuu OenkoB.Bo3HUKHOBEHKE

AHAJIMTMYECKOr0 CHWTHAJla C TOYKM 3pPEHHMs XHMHYECKHX IPOLIECCOB IMpH

IPOTEKAHHH KAYECTBEHHOW  pPEaKUHH, TMO3BONAIOIIEH  HIACHTH()HUIMPOBATH

NpPEeJIOKEHHBIE OPTraHUYECKHE BEILIECTBA
Paspea S.
Kunernyeckue ¥ TepMOAHHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHHA XHMHYECKHX PeaKuHii
Tema 5.1Cxopocts | OcHOBHOE coepKaHHe OK 01
XMUMHYCCKHX Teopernueckoe o0yuenue OK 02




XuMHYecKoe CKOpOCTh peakLuM, €€ 3aBUCHMMOCTh OT pasM4HbIX (DaKTOPOB: MPHPOIBI IK 2.6,
paBHOBECHE pearupyiomux BeeCTB, KOHUEHTPALUU Pearupyomux BeUeCTB, TEMIIEPATYPhl U JIP 25, 7P
TUIOIIAlM PEaKIMOHHOM TOBEPXHOCTH. TeruioBbie 3P(EKThl XUMHUYECKHX 26,
peakimii. IK30- U IHI0TEPMHUYECKUE, PEAKILIHH. 2 MPII 02,
OOparumocTs peakuuid. XHMMHYECKOE pPABHOBECHE M €ro CMEIICHUE 0] MPII 18,
JICHCTBUEM pPa3IMyYHbIX (PAaKTOPOB (KOHLIGHTPALMA pPEAreHTOB WJIM MPOAYKTOB
peakuuu, JaBJICEHHE, TEMIleparypa) i CO3[AaHWS ONTHUMAIbHBIX YCJIOBUM MPII 21,
IIPOTEKaHUsA XUMHUYECKuX npoueccos. [Tpunun Jlelllarense MPP 01,
IlpakTH4ecKHe 3aHATHS 2 MPP 02,
PenieHne nmpakTHKO-OPUEHTHPOBAHHBIX 3a/JaHUi HA aHaIU3 (PAKTOPOB, BIHUAIOMIUX MPP 11,
HAa U3MEHEHHE CKOPOCTH XUMHYECKOH PEeaKiMy, B T.4Y. C NO3ULUN HKOJIOrHYECKH
1enecoobpa3Horo mNoOBEACHUS B ObITY W TPYIAOBOM JEATEILHOCTH B LIEISAX
COXpaHEHHsI CBOETO 3[J0POBbs M OKPYKAIOLEH IPHUPOIHON CPE/IBL. ’
Pemienne npakTUKO-OPUEHTUPOBAHHBIX 33/1aHUil HA NMPUMEHEHUe npuHumna Jle-
IllaTense Ayl HAXOXKACHUS HANPABIICHUSA CMEIICHHUS PAaBHOBECHS XHUMHUYECKON
peakuuu ¥ aHanu3 (AKTOpPOB, BIMAIOMIMX HA CMELICHHE XHUMHUYECKOro
paBHOBECHS
Pa3nen 6.PacTBopbi 4
Tema 6.1. OcHoBHOE coepxanue 2 OK 01
[ousTne o Teopernueckoe obyuenne 2 OK 02
Phipapa. PacTBOpeHMe Kak  (M3MKO-XMMHMYeckuii mpomecc. PactBopel.  CriocoGbl OK 07
NPUrOTOBJICHUS pacTBOpoB. PactBopumocTe. MaccoBasg [0ii1 pacTBOPEHHOIO
BeniecTBa. CMBICT TOKas3aTeNd IMPEAENbHO JOMYCTHUMON KOHIIGHTPALMH M €ro JIP 25, JIP
MCMOJIb30BAHUE B OLICHKE SKOJIOTHYECKOH 6€30MacHOCTH. 2 26,
IlpaBuna 5KOJIOrHYECKH Ieeco00pa3HOro MoBeACHUs B ObITY H Evﬁowow MPII 02,
JIATENILHOCTH B LIEAX COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAIOLEH MPHPOIHON MPII 03,
Cpe/ibl; OMACHOCTb BO3/ICHCTBHS HA XKUBbLIC OPraHU3MbI ONIPEICICHHBIX BELIECTB. MPII 15,
Pelienne npakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHU HA pPacTBOPBI, MPII 16,
MCIIOJIb3yeMbI€ B OBITOBOM U MPOU3BOACTBEHHOM AEATEILHOCTH YEJIOBEKA MPII 17,
Tema 6.2. OcHOBHOE cofepKaHue 2 OK 01




CBOMCTB pacTBOpoB | JlaGopaTopHblie 3aHATHSA 2 OK 04
JlaGopaTopHas pabora «IIpuroToBieHue pacTBOPOB.
IIpuroroBieHHe pacTBOpPOB 3aJaHHOM (MaccoBOH, %) KOHIEHTpauuu (C
NPaKTHKO-OPHEHTHPOBAHHBIMU ~ BOIPOCAMH) M OMNpPEAENECHUE Cpe/ibl BOIHBIX 2 MPII 02,
pacTBOPOB. MPII 03,
Pemienue 3a/1a4 Ha IPUTOTOBJICHUE PACTBOPOB MPII 15,

MPII 16,

IIpodeccnonanbHO-OPHEHTHPOBAHHOE cOAePKaHHe (COAEPIKAHNE NPHKJIAIHOI0 MOLY JIst)

Pa3nea 7.

Xumus B ObITY H POH3BOACTBEHHOH 1eATEJbHOCTH Y€J0BEKA

Tema 7.1. Xumus B | OcHOBHOE cOiepKaHHE 6

OBITY 1 _ | Teopernueckoe o0y1enne 2 OK 01

TIPOU3BONCTBEHHON | Hopejimue noCTHXKEHHS XMMHYECKOH HAYKM M XMMHYECKOM TexHonoruu. Pomb OK 02

ACHIGIIIOCER XUMHH B OOECIIEYEHHMM OKOJNOTMYECKOHM, OJHEPreTMYecKod M  IHIIEBOM OK 04

aeReR 6€30MacHOCTH, Pa3BUTHH METMIMHBL. [IpaBuia MOMCKA M aHaIM3a XAMHYECKON 2 OK 07
uHGOpMALIMK K3 Ppa3IMYHBIX WCTOYHMKOB (Hay4yHas M y4eOHO-Hay4Has K 2.6
JIMTEPATYpa, CPEACTBA MACCOBOM MHPOpMaLuH, ceTh MHTEpHET) JIP N m, JIP
IIpakTHYecKHe 3aHATHSA ’ m,
ITorck ¥ aHaIM3 KEHCOB O NMPUMEHEHWH XUMHYECKHX BEIECTB U TEXHOJIOTHUH C 4
yueroM Oyaymied npo@eCCHOHANBHOM IEATENBHOCTH 10 TEMaM: BaKHEHIIHME ZE.,_ 3.
CTPOMTEIIbHBIE MaTepHANIbl, KOHCTPYKLMOHHbIE MAaTepUalibl, KPacKH, CTEKIIO, MPP 01,
KepaMHKa, MaTepuasibl JUisi OIEKTPOHMKH, HAHOMATEpHalbl, TEKCTHUIBHbBIE 4 MPP 02,
BOJIOKH4, HMCTOYHHMKM DJHEPrud, OpPraHW4YeCKWe M MHUHEpalbHbie YyA00peHus, MPP 11,

JIEKapCTBEHHBIE BELIECTBA, ObITOBAs XUMHSL.
3amura:[IpeacraBieHue pe3ybTaToB pelieHs KEHCoB B HopMe MUHH-I0KIa/1a C
npe3eHTalUen

IIpomexyTounas aTrecTauus no qucuuminue (/1/3aqer)

Bcero

72




3. YCJIOBUS PEAJIM3AIIAU OBIIIEOBPA3OBATE/ILHOMYYEBHOM
JTUCHUAILIUHBI

3.1. Ocnamenue yue0HOro kabunera:

Jlns peanuzanuy NporpaMMbl y4eOHOW JMCUMIUIMHBI B HAJIMYHM HMEETCS
yueOHbIii kabuHer Xumusa. B coctaB kxabunera XuMuM BXOAMT j1abOpaHTCKas
komHata. Ilomemenne kaOuHera yaoBierBopser TpeOoBaHusiM CaHUTApHO-
SMUAeMHONOrHYeckux npaBun ¥ HopmatuBoB (CanlluH 2.4.2 Ne 178- 02) u

OCHAII[EHO THUIIOBBIM 000PYI0BAHUEM.

OOopynoBanne y4eOHOro KkaOuHera (HarjsiiHble mocoOHsi): HaOOPBI
IIAPOCTEPXKHEBBIX MOAEIEH MOJIEKYJ, MOAEIN KPUCTALIMYECKUX PEIIETOK, KOJUIEKIIMU
IPOCTBIX ¥ CJIOXKHBIX BEIIECTB W/MJIM KOJUIEKLMHU NIOJTUMEPOB; KOJUIEKLHS FOPHBIX MOPOJ

¥ MHHepasioB, Tabiuua MenaeneeBa, yueOHbie GuiabMbl, LH(GpPOBbIE 00pa3oBaTeNbHbIE
pecypcehbl.

Texuuveckne cpeacrBa  00y4eHHsi:  KOMIIBIOTED C  YCTPOWCTBAMH
BOCIIPOM3BEJCHHUA  3BYKa, TMpPHHTEP,  MYJIbTUMEAMA-TIPOEKTOP €  JKPaHOM,

MYJIbTHMEANIHAA JOCKA, yKa3Ka-MPe3eHTep I NPE3EHTaLHA.

OGopynoBanue Jiaboparopuu H pabdoyux mecT J1adOpaTOpHM: MEH3YPKH,
MUMNETKU-KANEeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JIyIbl, MNPEAMETHBIC U IMOKPOBHBIE
CTEKJa, TUIAHIIETHl AJiA KamelbHBIX peakuuii, GuiabTpoBanbHas Oymara, MpOMBIBAJIKH,
CTEKJIIHHBIE TPOOUPKH, PE3UHOBBIE NMPOOKH, PoHApUKH, HAOOP PEaKTHBOB, CTEK/ITHHbBIE
MaJIOYKH, IITATUBBI AJIs1 MPOOMPOK; MEPHBIC LIMIMH/PBI, BOPOHKU CTEKJISIHHbBIE, BODOHKH
nenutensHbie muiuaapudeckue (50-100 min), ctynku ¢ nectTukoMm, dapdopoBsie JalIKy,
NUHIETh, (QuibTpbl OyMma)kHble, BaTa, MapJjs, 4YacOBbIC CTEK/IA, JJICKTPOILUIUTKH,
nabopaTOpHbIE IUTATUBbI, CIIUPTOBBIE TOPEIKHU, CIIUYKH, MPHOOP UlA MONYyYEHHs ra3oB
(wm mpoOupka ¢ ra300TBOAHON TPYOKO¥), AepkaTend i NMPOOHPOK, CKISHKH s
XpaHeHHs PEaKTHBOB, Pa3JaTOYHbIE JIOTKH; Xumudeckue crakansl (50, 100 u 200 mn);
IINATENH; MUHIETHI; TUTEeIbHBIC LIUIIIbI; CEKYHIOMEPHI (TaliMepsl), MEPHBIE IPOOHPKH
(na 10-20 mn) u MepHsie ko0sI (25, 50, 100 u 200 M), BoasHas OaHs (Win TEpMOCTAT),
CTEKJISHHBIE TaJIOYKH;,; KOHMWYeckue KkonObl mus TurpoBanus (50 u 100 wmu);

HWHJIWKATOPHEIC ITOJIOCKH JIsA ONPCACICHHUA pH U CTaHJapTHAasA MHIAWKATOPHas HIKala,




YHUBEPCAIbHBINA HHAUKATOP; numneTky Ha 1, 10, 50 mn (wm no3atopsl Ha 1, 5 1 10 M),
OropeTku mis TUTpOBaHuUs, MeaunuHckue mmpuisl Ha 100-150 mn, naboparopHbie
W/WIM aHAIUTHYeCKHe Bechl, pH-Merpbl, CcymmibHbIM mkad, U Ap. daboparopHOe

o0opyaoBaHue.

3.2. UudopmanuonHoe odecnedeHHs PeaTH3alHH POrpaMMbl

3.2.1 OCHOBHBIE [1€YaTHBIE U3IaHUS
1.I'abpuensn O.C..Xumus. EcrecTBeHHO-Hay4HbIH NIPOQUIb: y4eOHUK UIA CTYA.

yupexaeHui cpen. npod. oopazosanus / O. C. I'abpuensn, U. I'. OcTpoymos :
Axanemus, 2024 . - 400 c., ISBN 978-5-0054-1767-1

2. I'abpuensn O.C.. Xumus. [IpakTukym: y4eOHUK A5 CTYA. YIPEKIACHHUH CPEL.
npo¢. obpazosanus / O. C. I'abpuensn, U. I'. Octpoymos : Akanemus, 2024 . - 400
c., ISBN 978-5-0054-1768-8



4. KOHTPO.JIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUS1
OBIIEOBPA30BATEJIbHON YUYEBHOM JUCIHUILIAHBI

Pe3yabTaThi K Mertoabi
PHUTEPHH OLEHKH
o0yueHusn OLEHKH
Kpurepuu oneHuBanus
TeCTHPOBAHHSA
OueHka  «OTIIMYHO»  BBICTABISAETCA
CTYACHTaM 3a BEpHBIC OTBETHI, KOTOPHIE
coctaBisaloT 91% u Gonee or obmero
KOJIMYECTBA BOIIPOCOB;
OueHka  «xopouo»  COOTBETCTBYET
pabore, koropas coaepkut ot 71% 1o
90% npaBUJIBHBIX OTBETOB;
Ounenka «yJlOBJIETBOPUTEIILHO»
BBICTABJISIETCS 3a NPaKTHYECKYIO
paboty, B koropoii or 50% mo 70 %
MPaBUIbHBIX OTBETOB;
11P6 01 Ouenka «Heynosn(;crsopmenwo»
1P 02 cooTBercTBYeT MeHee 50% npaBUIbHBIX
11P6 03 OTBETOB.
[1P6 04 Kpurepun OLEHHBAHHSA
IIP6 05 JabdoparopHoii padoThI
11P6 06 Onenka «OTJIHIHO BBICTaBIIsIeTC | TeCTUpOBaHUE,
[1P6 07 cTyieHTaM 3a pabory,0€30Mub04YHO, | YCTHBIE ONPOCHI,
[1P6 08 NOJTHOM 00beMe, aKKypaTHO C Y4eTOM | JabopaTopHbIE
11P6 09 NPaBHIIBHOCTH COCTABJICHHBIX YpaBHEHH | paboThI, 3a4€T

¥ perieHui, 000CHOBAaHHOCTH BBIBOJIOB;
OneHka  «XOpOmIO»  BBICTABIAETCH
CTyJeHTaM 3a paboTy, BBHINIOIHEHHYIO B
NOJIHOM o00beMe ¢  HEJOYETaMH,
aKKypaTHO, npU COCTaBJICHUH
YpPaBHEHUH MOryT OBITH JIOMYLIEHBI
HE3HAYUTEJILHbIE OIIHOKH, BBIBOJI
HE0OOCHOBAHHBIN,

OneHka «YJIOBJICTBOPUTEIHHO»
BBICTABJISIETCA CTyACHTaM 3a pabory,
BBITIOJITHEHHYIO B HE TIOJTHOM 00Bbeme (He
meHee 50% npaBUIbHO BBIMOJHEHHBIX
3ajaHuit oT obuiero oorema paboThl),
YPaBHEHHS COCTABIICHBI HE IMOJHOCTHIO,
BBIBO/I HETTOJTHBIH, HEOOOCHOBAHHBII;
Ouenka «HEYIOBIICTBOPHUTEIHHO
BBICTABJIIETCS CTyAEHTaM 3a pabory,
BBIIIOJIHCHHYIO B HE MOJHOM o0beMe




(menee 50% mnpaBUIBHO BBITOJIHEHHBIX
3aaHuii oT obmero oOvema paboThI),
YPaBHEHHUS HE COCTaBJICHBI, BBIBOJIOB
HET.
Kpurepun onieHHBaHHUs YCTHOIO
ompoca

OueHka  «OTJIMYHO»  BBICTABIIAETCA
CTy/ICHTam 3a MIOJIHBIH OTBET,
OPaBWJIbHOE H IJIyOOKOE IOHMUMAaHHUE

MaTepHana;

OueHKa  «XOpOUIO»  BBICTABJIAETCS
CTyleHTaM,  €cld  JaH  OTBeT,
Y/IOBIIETBOPSIOLIHA TeMm Ke

TpeOOBaHUAM, 4YTO U JUIS OLECHKH
«OTIIMYHOY», HO Aomyckaer 1-2 omuOKu:
H3JI0)KEHHE HE0CTaTOYHO
CHCTEMaTU3HPOBAHO, B TEPMHHOJIOTHUH,
BBIBOJaX M O0OOHICHHSAX HMEKOTCA
OT/ICJIbHBIE HETOYHOCTH;
Ouenka «yIOBJIETBOPUTETBHO»
BBICTABJISIETCA CTYZAEGHTaMm, €CIu IpU
OoTBETEC OOHApPY)KUBACTCI IOHMMAHHUE
OCHOBHBIX ITOJIOXKEHHH TEMBI,
HaOmomaercds  HENMOJHOTa  3HAHHWM;
BBIBO/IBI U 0000nIeHIS cnabo
apryMEHTUPOBAHbI, B HHUX JONYILEHBI
OIINOKH;
Ouenka «HEYJOBJIETBOPUTEIHHO»
BBICTABIIICTCA CTYACHTAaM, €CIH pedb
HEeMOHATHAsA, CKyJHas,; HH OJHMH U3
BOMPOCOB HE  OOBACHEH, HABBIKH
00001IeHHs MaTepraia ¥ apryMEHTal|H
OTCYTCTBYIOT.
3auér
KOHTPOJIBLHBIMH TOYKaMH 3a4eTa
SBJISIFOTCS:
® PE3y/IbTaThITECTHPOBAHUSA
® BBINIOJHEHUENA00paTOPHBIXPAOOT




Obwan/npogheccuonanvnan
KoMnemeHmHocmso

Pazoen/Tema Tun oyenounvix
Meponpuamui

Pa3zoen OcHOBBI CTPOCHHS BelIeCTBA

OK 01 | Crpoenue aToMOB
XUMHUYECKHX
3JIEMEHTOB U
npupoja
XMMHUYECKON
CBSI3U

1. Tect «CTpoeHHE aTOMOB XMMHYECKHX JIEMEHTOB
¥ IIPUPOJa XUMUYECKOMU CBSZHY.

2. 3a1a4M Ha COCTaBJICHHE XUMHYECKUX GOPMYIT
JBYXaTOMHBIX COE€IMHEHHH (OKCHOB, CYIb(QHI0B,

THIPHIOB H T.I1.).

3. 3aaHus Ha UCTIOIb30BAHUE XUMHUYECKOH
CHUMBOJIMKY ¥ Ha3BaHWH COEIUHEHHUH 110
HOMEHKJIAType MEXIYHAPOIHOr0 COI03a
TEOPETUYECKOU U NIPUKIAJIHOW XUMUH U
TPUBHAIBHBIX Ha3BAaHUM U1 COCTABJICHUS

XUMHYECKUX (OpMYJI ABYXaTOMHBIX COCIAUHEHUH
(oxcuaoB, Cy1b(GUI0B, TUAPUIOB U T.I1.) U APYTUX
HEOPraHWYECKUX COCMHEHUH OTIEIbHbBIX KIaCCOB-
NO3HA6aAMeENbHbIC 3A0AHUA;

-COCMABNCHUE MEHMAIbHOU Kapniol

| OK 01 [Tepuoaunyeckuii

OK 02 | 3akoH ¥ Tabjiuiia
JI.. Menneneena

1. Tect «MeTammmueckue / HEMETAIHYECKHE
CBOMCTBA, JIEKTPOOTPHIATENBHOCTh U CPOJICTBO K
JNIEKTPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHE
C MX 3JIEKTPOHHBIM CTPOCHHUEM H TOJIOKEHHEM B
MNEPUOINYECKOM CUCTEME XUMHUYECKHX 3JIEMEHTOB
J.A. MenneneeBay.

2. [TpakTHyeckue 3a/JaHis Ha YCTAHOBJICHHE CBA3H
MEXAY CTPOSHHEM aTOMOB XUMHYECKHUX 3JIEMEHTOB
¥ IEPUOIMYECKHM U3MEHEHHEM CBOHCTB
XMMHYECKHX JIEMEHTOB M HX COCJAMHEHHH B
COOTBETCTBHH C NonokeHueM Ilepuoanueckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETHIECKUE
3a[1aHUs Ha XapaKTepU3aLUI0 XUMHYECKUX
31EMEHTOB: «MeTalIHYecKue / HEeMETa/UTHIECKHe
CBOMCTBA, IEKTPOOTPHULIATCIBHOCTD U CPOJICTBO K
IEKTPOHY XMMHUYECKUX FJIEMEHTOB B COOTBETCTBHE
C MX 3JICKTPOHHBIM CTPOCHUEM U TMOJIOKEHUEM B
NEPHOAMYECKON CUCTEME XUMHYECKUX JIEMEHTOB
JI.UA. MenneneeBa»

OK 01 | Tumsl

1. 3a1auu Ha COCTABJICHUE YPABHECHUI PEAKLIM:




OK 04

XUMHYCCKHX

[v3

peaKimii

— COEIMHEHHs, 3aMEIICHHUsA, Pa3JIOKEHNsA, OOMEHa;
— OKHMCJIUTENIbHO-

BOCCTAHOBHTEJIbHBIX PEAKLIUM C UCTIONB30BAHUEM
METOo/1a JJIEKTPOHHOro Oananca.

2. 3aj1auu Ha pacyeT MacChl BEIIECTBA WIH 00BbEMa
ra30B 10 H3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe
WA 00BEMY OZHOTO U3 YYaCTBYIOILMX B PEAKLIMU
BELIECTB; pac4YEThI

Macchl (00bpEMa, KONMUECTBa BEIIECTBA) IPOAYKTOB
pEaKIIiH, €ClIM OTHO U3 BEIIECTB UMEET MPUMECH

OK 01

Knaccuduxanus,
HOMEHKJIaTypa
CTpPOEHHE
HEOPraHHYECKUX
BEILECTB

1. Tect «HoMeHkIaTypa 1 Ha3BaHUE
HEOpraHWYECKUX BEIIECTB UCXO/A U3 UX
XHMHYECKOH (POpPMYJIbl WIH COCTABIICHUE
XHMHYECKOH GOpPMYJIbl UCXO/S U3 HA3BAHUS
BEIIECTBA 10 MEKIYHAPOAHOM WU TPUBUAIBLHOU
HOMEHKJIAType».

2. 3a1a4M Ha pacyeT MacCOBOM O (Macchl)
XMMHYECKOr0 3JIEMEHTA (COEIMHEHHA ) B MOJIEKYJIe
(cmecwn).

3. IIpakTHueckue 3a1aHus N0 KiacCupuKaimy,
HOMEHKJIAType U XUMHYECKHM (PopmysiaMm
HEOpPraHMYECKUX BEILECTB Pa3JIMYHbIX KJIACCOB.

4. [IpakTHYECKHE 3aJaHKs HA OIIPE/ICIICHHE
XHUMHYECKOH aKTHBHOCTH BEIIECTB B 3aBUCUMOCTH
BHJIa XUMHYECKOM CBSA3HM U THIIA KPUCTAJUITMYECKOM

pELIETKH

OK 01
OK 02

dusuko-
XUMHUYECKHUE
CBOMCTBA
HEOPTraHUYECKUX
BEILIECTB

1. Tect «OCOOEHHOCTH XMMUYECKUX CBOMCTB
OKCHJIOB, KHCJIOT, OCHOBaHHM, aM()OTEPHBIX
THAPOKCHJIOB U COJIEHY.

2. 3ananus Ha COCTaBICHUE YPaBHCHUNM XUMHUYCCKUX
peaKkIuii C y4aCTHEM MPOCTHIX U CIOKHBIX
HEOPraHMYECKHUX BEIIECTB: OKCHIOB METAJLIOB,
HEMETAJJIOB U aM(DOTEPHBIX JIEMEHTOB;
HEOpraHWIECKUX KHCIIOT, OCHOBAaHUH U aM(pOTEPHBIX
THIPOKCH]IOB, HEOPraHUIECKHUX COJIEH,
XapaKTEePU3YIOMHUX UX CBOMCTBA H CIIOCOOBI
HOJTy4EHHUS.

3. [IpakTHKO-OPHEHTHPOBAHHBIE TEOPETUYECKHE
3a/1aHus Ha CBOMCTBA M IOJIyYEHHE HEOPTaHHYECKHX




BCHICCTB

OK 01 |MHWnentuduxamus | 1. [IpakTHKO-OpHEHTHPOBAHHBIE 3a1aHUS 110
OK 02 | HeopraHMYEeCKHX | COCTABJICHHIO XMMUYECKUX PEAKLHH ¢ ydacTHEM
OK 04 | BemiectB HEOPraHUYECKUX BELIECTB, UCIOIb3yEMBIX IS UX
HIEHTH(PHUKALIMH.
2.JIaboparopHas pabora: “UnenTudukanms
HEOPraHWYECKUX BEIECTB™
OK 01 |Knaccubukauusa, | l.3anaHus Ha COCTaBICHUE Ha3BaHUN OPraHMYECKHUX
CTPOEHHUE U COCIMHEHUH 110 TPUBHAIBHON WIM MEXKIYHAPOIHOM
HOMEHKJIaTypa CHUCTEMAaTHYECKOW HOMEHKIIATYpE.
OpraHUYECKHUX 2. 3a1aHMs HAa COCTABJICHHUE MOJIHBIX U
BEIIECTB COKpAILIEHHbIX CTPYKTYPHBIX (POPMYJT OPraHHIECKUX
BEIIIECTB OT/IEIbHBIX KJIACCOB.
3. 3ajaun Ha ompeeeHHe nNpocTeimein GopMysl
OpPraHUu4€ecKOi MONEKYJIbl, UCXO/S U3 3TIEMEHTHOIO
cocrasa (B %)
OK 01 | CsoiicTBa 1. 3agaHus Ha COCTaBJICHUE YPABHEHUH XUMHUYECKUX
OK 02 | opranmueckux PEeaKLuid ¢ y4aCTUEM OpPraHUYECKUX BEIIECTB Ha
OK 04 | coenunenuit OCHOBAHHMH UX COCTaBa U CTPOCHUS.
2. 3a1aHKs HAa COCTABJICHUE YPABHEHUM XUMUYECKUX
peaKIHii, WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBA
C Y4€TOM MEXaHU3MOB MIPOTEKAHUsA JAHHBIX PEaKIIHH
¥ TEHETUYECKOM CBSI3M OPraHUYECKUX BEIECTB
pa3HBIX KJIACCOB.
3. PacueTHsle 3a71a4¥ 110 YPaBHEHUAM PEAKLIUH C
Y4aCTHEM OPraHMYECKUX BEIIECTB.
4. JlaboparopHas pabora “IIpeBpanieHus
OpPraHUYECKUX BEIIECTB IIPYU HArPeBaHUU"
OK 01 | Unentuduxaums | 1.1IpakTHKO-OpUEHTHPOBAHHBIE 33/JaHUS 11O
OK 02 | oprannueckux COCTaBJICHUIO XMMHUYECKHX PEAKIUi C yIaCTHEM
OK 04 | Bemiects, ux OpPraHUYECKHUX BEILECTB, B T.4. UCIIOIB3YEMBIX IS
3HAYCHUE U UX UICHTHU(UKAIMHU B OBITY U MPOMBIILICHHOCTH.
[PUMEHEHHE B 2.Jlaboparopuas pabora: “Unentudukanus
GLITOBOI U OpPraHMYECKHUX COCIUHEHUH OTENbHbBIX KJIaCCOB™
NPOU3BOJICTBEHHO
1 1eATeNbHOCTH
4enoBeka
OK 01 | Ckopoctb [TpaKTHKO-OPUEHTUPOBAHHbIE TEOPETUUECKHUE




OK 02 | XUMHYECKHUX 3aJlaHus Ha aHaIu3 GaKkTopOB, BIMAIOLIMX HA
PEaKIMI. H3MEHEHHE CKOPOCTH XUMHUYECKOH PEaKLuu.
Y rameckoe Hpamnxo-opnenmpoaa;nm& 3a7laHus Ha
uMmeHeHue npuHnuna Jle-1llarense
e HaXOI)IKplleHPIﬂ Haan;I;nzﬁnx CMEILEHUS paml:i)l:ecm
XMMHYECKOH PeaKIiy ¥ aHajau3 paKTopos,
BJIMSAOIIMX HAa CMEIEHUE XMMHYECKOTrO PaBHOBECHS
OK 01 |IlonsaTueo 1. 3agaum Ha IPUTOTOBJICHHE PACTBOPOB.
OK 02 | pactBopax 2. IIpakTHKO-OpPUEHTUPOBAHHBIC PACYETHBIE 3a/IaHKs
Ha JIUCTIEPCHBIE CHCTEMBI, HCTIOJIb3yeMbI€ B OBITOBOH
¥ TIPOM3BOZICTBEHHOM JEATEIbHOCTH Y€JI0BEKa
OK 01 | Mccnenosanue JlabopatopHas pabora
OK 04 | coiicTB “IIpuroToBieHNUE pacTBOPOB™
pacTBOPOB
OK 01 | Xumus B 61Ty u | Keiic (¢ yuerom Oyayei npodeccuoHanbHOM
OK 02 | mpou3BOACTBEHHO | JEATEIBHOCTH)
OK 04 |ii nearenpHOCTH | BO3MOXKHBIE TEMbI KEHCOB:
OK 07 | genoBeka 1. IToremienne KauMaTa ¥ BHICBOOOKICHUE ra30BbIX

THIPATOB CO JHA OKEaHa.

2. Byaymue Matepuaibl MAIIMHOCTPOCHHMS.

3. HoBsle MaTepHalbl 1J1s COTHEYHBIX OaTapeH.

4. JlekapcTBa Ha OCHOBE PaCTUTEIBHBIX IIPENApaToB
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IIpunoxenune

Tembl pedeparon

Bopopoza u ero coefuHEHUA.

Bozia u ee 6u0I0TUYECKOE 3HAYEHHUE.

Coenunenus cepebpa u 30J10Ta.

’Kuzub u gearenpHocTh Mapun Kiopu-CkiaioBCKOU.
AJTIOMUHHH U €T0 COeIUHEHHUS.

Meap 4 ero CoeJUHEeHHUs.

JKuznb u nearenbHocTs .U, MeHzieneesa.

PoJib 2KEHIUH B XUMUH.

[TepuoguyuecKuii 3aKOH U CTPOEHHE aTOMa.

JKusnsb u gearesnbHocTh M.B. JlIomoHOoCOBa.

PoJib HeOpraHU4YeCcKOM XMMUU KaK HAyKU B Pa3BUTHU CEJILCKOTO
XO3SIMCTBA.

Pa3BuTHE HEOPrAaHUYECKON XUMHHU 3a pyOeKoMm.
ITpumeHeHue yn0OpeHU# ¢ y9eToM IOTPeOHOCTH pacTeHHH.
XUMHUSA «TOPAYUX» aTOMOB.

XuMHUSs BBICOKHX CKOPOCTEH.

BeicokoTemiieparypHas XUMUs.

YbTpaMUKPOXUMHUSA.

BHYTPUKOMILUIEKCHBIE COeJUHEHUS.

PenkozeMesnbHbIe 371eMeHThbl. CHHTETUUECKUE 3JIEMEHTBL.
HogBoe yuenue 0 KOppo3uH.

DJIEKTPOHBI U XMMUYeCKas CBA3b.

Tspkesible METAJUIBI ¥ UX POJIb HA PACTEHUSA U )KUBOTHBIE
OcCHOBHBI€ ITpe/ICTaB/IeHNA KBAHTOBON MEXaHUKH.
Wcropus nosiBjieHus Kapanama (yriepon).
MeTasJIoNoIMMepHbIE MaTePUAJIbI.

KoopaunnanuonHas Teopus Anbdpesa Bepuepa.
KoMrIuiekcHbIE COeZIMHEHYS B HAYKe U TEXHUKE.

3HayeHNe eCTeCTBEHHOHN PaIMOAKTUBHOCTH B >KU3HH PACTEHUU U
YKUBOTHBIX.

Buosioruyeckas pojib MUKPO3JIEMEHTOB U UX IPUMEHEHUE B
CEeJIbCKOM XO3SIMCTBE U MEIUI[UHE.

HcTopusi pa3BUTHSA 3JIEKTPOJIUTHYECKOH AUCCOAALINH
Appenuyca (1887).



