®EJIEPAJIBHOE I'OCYIAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YUPEXXJIEHME BBICILIEI'O OBPA3OBAHNS
«[TOBOJDKCKUM IT'OCY JAPCTBEHHBIN TEXHOJIOT MYECKUIA
VHUBEPCHUTET»

BBICHINM KOJJIETK «ITOJUTEXHUK»

/i b .aMeCTI/ITeJHxlEEI/?%ﬁeKTOpa no YMP
s o 2 fo%ugZe }(Ei,, Kys3Hnernos
248 Tﬁ’{ 2@24 r.

PABOYAS ITIPOTPAMMA YUYEBHOU JUCIUILIVHBI
B/J1.09 XUMUA

no cneruaibHocT 27.02.07 YnpaBneHue KauecTBOM MPOAYKIIUHU, TIPOIECCOB U YCIYT
(o oTpacmusim)

2024



PACCMOTPEHA 1 O1OEPEHA

[IpenmMeTHO-UMKIIOBOW KOMHUCCUEN

[Ipotokon Ne 7

«04y anpens 2024 . "

[Tpencemarens [TLK éy’// /J1.H. CmupHOBa/

PabGouass mporpamma yueOHoi muctumimabl BJ.09 Xumus paspaboTana Ha
OCHOBE TMpPUMEpPHON paboueil mporpaMMbl 0O0IIC00PA30BATEIBLHON  IUCIUILIAHEI
«Xumus» (0a30BbIii YPOBEHb, BapuaHT 1) i IpodeCCHOHATBHBIX 00pa30BaTEIbHBIX
opranmzanuii, pekomengoBanHorn @OI'bBOY JIIIO MHPIIO (mporokon Nel3 or
29.09.2022r.), yrBepxkacHHONW Ha 3aceqanuu CoBeTa Mo OICHKE KavyecTBa NMPUMEPHBIX
pabounx mporpaMm OOIIEO00Pa30BATEIHLHOTO M COLMAIBHO-TYMAHUTAPHOIO IIUKJIOB
cpeanero npodeccuoHanbHOro obpazoBanust (mpotokona Ne 14, ot 30.11.2022r.) nns
cneruansHoct 27.02.07 Ynpasienue Kad4eCTBOM MPOAYKIIMH, TPOIIECCOB U yCIyT (110
OTPACIISIM).

Pa3paboTuuk:
CmupaoBa Jlro60Bsr HukonaeBHa, mpemnojaaBaresib BbICHIEH KBaTU(PUKALMOHHON
kaTeropuu Beicuiero kosuiemxa [II'TY «IlonutexHuk.

PenienseHT (BHYTpEHHUI)

Muxaitnosa C.B., npenopaBaTenb BbICHIEH KBaIM(PUKALMOHHON KaTErOpHH,
crapmmi metoaucT Beiciiero komnemxka HHI'TY «llonurexHux.
Petien3eHT (BHEIIHMI)

JlapuonoBa W.A., mpenonaBaTenb BbICIIEH KBaJU(UKAIIMOHHONW KaTeTOpHUH
I'bOY CIIO PMD «ToproBo-TeXHOJIOTUUYECKUMN KOS,

©Cmupnosa JI.H., 2024


http://edu.mari.ru/prof/ttk/

COILEPKAHUE

AHHOTAITMS

OBILAS XAPAKTEPUCTUKA YUEBHOU JIUCITUTUTNHEI

CTPYKTYPA U COJIEPYKAHUE YUEBHOIN AUCLUTIIMHEI

YCJIOBUS PEAJIM3ALIMY YUEBHOM TUCIATIIAHGI

. KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHMS VYUYEBHOI
JIACHTUTINHBI

Ok wnhE



1. AHHOTAIUA

PabGouass mporpamma yueOHoM auciuiuimabl BJ[.09 Xumus sBisieTcs 4YacThbiO
IPOrpaMMBbl MOJATOTOBKH CHEIMAIIUCTOB CPEAHETO 3BEHA CpeIHEro NpodhecCuOHATBHOTO
oOpazoBanust 1o crnenuanbHoctd 27.02.07/ VYmnpapiieHHe KadecTBOM MPOIYKIHUH,
IPOLIECCOB U YCAYT (IO OTpaCisiM), BXOJUT B IUKJI 0011e00pa3oBaTeIbHOM MOATOTOBKH
u peanusyetcs B 1, 2 cemecTpax.

Yyebnast nucuuminaa bJ1.09 Xumust BKITIoUaeT u3ydeHue CICTYIONTNX Pa3ieioB:

1. OCHOBBI CTPOEHHMSI BEIIECTBA.

2. XMHYECKHE PEaKIIHH.

3. CtpoeHue 1 CBOMCTBAa HEOPTAHUYECKUX BEIIECTB.

4. CTpoeHue U CBOICTBA OPraHUYECKUX BEIIECTB.

5. Kunerndeckue # TEpPMOJAMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKIUH.

6. PacTBOpBI.

7. Xumusi B ObITY U IPOU3BOCTBEHHOM IEITEILHOCTH YeJIOBEKA.

OO6mumit 00beM y4eOHOM Harpy3kd IO AucHHIUIMHE cocTaBisieT /0 dYacos,
Harpy3ka BO B3aMMOJICHCTBUY C TIperojjaBareseM - 68 yacos.

Texkymuil KOHTPOJb YCHEBAEMOCTH OCYIIECTBISIETCS B IPOLIECCE IPOBEICHHUS
MPAKTUYECKUX U JTAOOPATOPHBIX 3aHATHH, 00ECICYMBAET OIEHWBAHHE XO0J1a OCBOCHUS
TUCHUTUIUHBL. DOPMBI  TEKYIIErOo KOHTPOJS YCIEBAEMOCTH: TECTHUPOBAHHUE, YCTHBIN
OMpoC, KOHTpoJbHas  paboTa, BBINOJIHEHHWE M  3alUTa  OOYYAIOIIMMUCS
VMHJIUBUAYAJIbHBIX 33JIaHUM, MPOEKTOB, UCCIEIOBAHUN U JIp.

dopma mpomMexyTouHOW arrectanuu — auddepeHIpoBaHHBIA  3aueT (2
ceMecTp).



2. OBLIIASI XAPAKTEPUCTHUKA YUYEBHOM JUCIUIIJINHBI
2.1. MecTO0 AUCHMILUIMHBI B CTPYKType NPOrpaMMbl NOJATOTOBKH CIENHATHCTOB
CpeaHero 3BeHa

VueOnas puctnmmimaa BbJ[.09 Xumus oTHOCHTCS K 0a30BBIM JUCIMILIMHAM
0011e00pa3oBaTeIbHON MOITOTOBKH.

2.2. lleqb ¥ IUIaHUpPYeMble Pe3yJbTAThl OCBOCHUS JUCHUILIHHBI:

CopnepkaHue MporpaMMmbl  00IIE00PAa30BATEIbHOM  JUCHUIUIMHBL  « XXMM
HalpaBJIeHO Ha JOCTWKEHUE pe3yJbTaTOB €€ M3YyYeHHs B COOTBETCTBUU C
tpeboBanusimu GI'OC COO ¢ yuerom npodeccuoHanbHoi HampaieHHocTH PI'OC
CIIO crnemmanpHOoCcTH 27.02.07 VYmpaBieHHe KadecTBOM IMPOAYKIIUU, IMPOIECCOB H
ycIyT (110 OTpaciisaMm).

Oco6oe 3nauenune auciuiuinHa bJ[.09 Xumusa umeer npu (opmupoBaHUU U
pazeutun OK u IIK cneumansHoctu 27.02.07 YmpaBieHne Ka4ecTBOM MPOAYKIIWH,
MPOIIECCOB U YCIYT (110 OTPACIISM):

IInanaupyemsbie pe3yabTaThl 00Y4eHUS
O01mme KOMIeTeHI U Py pesy y

O6mue JlucuunanHapubie’

OK 01 Bei6uparp B 4acTH TPYAOBOIO | - BIAJETh CHUCTEMOM XHUMHYECKUX
CIOCOOBI pelieHus BOCIIMTAHNSA: 3HAHUH, KOTOpast BKJIFOYACT:
3a1a4 - TOTOBHOCTE K  Tpyay, | OCHOBOTIOJIAraroIue MIOHSATHS
npodecCHOHAIbHON OCO3HAHUE HEHHOCTH | (XUMHYECKHI 3JIEMEHT, aTom,
JIeSITeIbHOCTH MacTepcTBa, TPYA0II00ue; ANIEKTpOHHas 00o0JIouKa aToma, s-, p-,
MPUMEHHUTEIHHO K - TOTOBHOCTH K AaKTHBHOM | 0-3JIeKTpOHHBIE OpOHMTaIM  aTOMOB,
pa3IMYHBIM KOHTEKCTaM |1eITeTbHOCTH TEXHOJIOTHUECKOH | MOH, MOJIEKYJIa, BaJICHTHOCTb,

1 COIIMAIBHOW HAIPaBJICHHOCTH, | JIEKTPOOTPHUIIATEIHLHOCTD, CTENCHb

CITOCOOHOCTH HHULIMUPOBATD, [ OKUCIICHUA, XUMHUYCCKAA CBA3b, MOJIb,
[JIAHUPOBATHh U CAMOCTOATCJIIBHO | MOJISIpHAsA Macca, MOJ'IS[pHBIfI 06”I)GM,

BBITTOJIHATH TaKylo | yIIepoJHbIN cKelneT, GyHKIMOHAIbHAs
eI TeNIbHOCTD; rpymnna, paaukai, U30Mepusi, U30Mepbl,
- UHTEpEC K pa3IMuHbIM cpepaM | TOMOJIOTHYECKUNH  psiA,  TOMOJIOTH,
rpodeccroHanbHOM YII€BOI0PObI, KHCIIOpOJI- U
NESATENBHOCTH, a30TcoepXkKalne COEIMHEHUS,

OBJjiajieHHe YHHUBEPCAJbLHBIMH | OMOJIOTMYECKH AaKTHUBHBIE BEIECTBA
Y4eOHBIMH TO03HABATEIbHBIMH | (YTJIEBOMBI, XUPBI, OCTKH), MOHOMED,

meiicTBUSIMHU: MoJuMep, CTPYKTYpHOE 3BEHO,
a) 0a3oBble  JIOTHYECKHE | BICOKOMOJIEKYJIIPHBIE  COEIUHEHUS,
meicTBUSA: KpPUCTAJUIMYECKasl  PEIIeTKa,  THUIbI
- CaMOCTOSITENIBHO | XUMUYECKUX PEaKIHid (OKUCIUTEIHHO-
(hopmynupoBaTh Y | BOCCTAHOBHUTEJIbHEIE, 9K30-U

aKTyalIM3HpoBaTh  NpoOJeMy, | SHAOTEPMUUECKUE, pPEaKIUH HOHHOIO
[paccMaTpuBaTh €€ BCECTOPOHHE; | OOMEHa),  pacTBOpP,  AJEKTPOJIUTHI,
- YCTaHABIMBATh CYILIECTBEHHBIH | HEANIEKTPOIUTHI,  DJIEKTPOIUTHUECKAS

MPU3HAK WJIM OCHOBAHWUA JJId | AUCCOLIMALIMS, OKHUCIIUTEINb,
CpaBHEHHUS, KiacCU(PHUKAIMU U | BOCCTAHOBUTEND, CKOPOCTh
00O0OIICHHUS; XUMUYECKOW PEaKIuu, XHUMHUYECKOe
- OIIpEAEIIATh L[EJM | paBHOBECHE), TEOPUU M  3aKOHBI

! Mucuunnuaapusie (MpeaMeTHBIE) Pe3yIbTaThl YKa3bIBAIOTCA B COOTBETCTBUH C MX IOJNHEIM nepeuneM Bo DIOC COO (s
nocneaHen pepaxkuuu ot 12.08.2022.



JIeSTCIIBHOCTH, 3aJaBaTh
napaMeTpbl U KPUTEPUHU HX
JIOCTHIKCHMUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U
MPOTUBOPEUUS B
paccMaTpUBaEMbIX SBJICHUAX;

- BHOCUTh KOPPEKTHBBI B
JIeSITeIIbHOCTD, OLICHUBATh
COOTBETCTBHUE pe3yabTaToOB
LensaM, OIEHHUBAaTh  PHUCKH
MOCJIEJCTBHUI ACATEILHOCTH;

- pa3BuUBaTh  KpEaTHUBHOE
MBIIUICHUE TPU  PEHICHUH
YKU3HEHHBIX TTPOOJIEM;

0) 0a3oBbIe
HCCJIeA0BATEIbCKHE
JelcTBUA:

- BJIaJIETh HaBBIKAMHU y4eOHO-
HCCIIEA0BATEILCKOM u
MPOEKTHOM JIeSITeIIbHOCTH,
HaBBEIKAMH paspenieHus
npo0Jem;

- BBISBIISITH
CIICICTBCHHEIC
aKTyaJIu3upOBaThH
BBIIBUTaTh
perieHus,
apryMEHThI
JI0Ka3aTesIbCTBa
YTBEPKICHUH,
napameTpbl u
pelieHus;

- aHaJTU3HUPOBATH TOJYYCHHBIC
B XOJ€ peueHus 3aaadu
pe3ynbTaThl, KPUTUYECKH
OIICHUBATh UX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTHh 3HAHUS B
MMO3HABATEJIbHYIO n
MPaKTUYECKYIO obnactu
KU3HECATCIIBHOCTH;

- yMETh WHTErPUPOBATH
3HAHUA u3 pa3HBIX
MPEeIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBEIC HJCH,

MPUYHHHO-
CBSI3U u
3az1auy,
TUIIOTE3y €€
HAaXOJUTh
JUTSt
CBOUX
3a/1aBaTh
KpUTEpUU

npeajiaraTh OpUTMHAJIbHBIE
MOAXOBI U PEIICHHS;

- CIIOCOOHOCTH ux
HCITOJIb30BaHUS B
MMO3HaBaTECILHOU u

COLMAJIBHOM MPAKTUKE

(Teopust ~ XMMHYECKOIO
OpraHUYeCcKHUX BEIIECTB
byrtneposa,
AIEKTPOJIUTUYECKON
MEPUOJNYECKU I
Menneneena,
Macchl),
CUMBOJIMYECKUI
(baxTomornuecKue
CBOIICTBaX, COCTaBe,
0e3o0macHomM UCTIOJIb30BaHUHU
BaXHEHIIINX HEOPraHUYECKUX u
OpPTaHWYECKHUX BEIIECTB B OBITY H

CTpOEHUS
AM.
TEeOpHUst
JUCCOLIMAIINH,
3aKOH HN.
3aKOH  COXpaHEHUs
3aKOHOMEPHOCTH,
A3BIK XUMHH,
CBECHUS 0
MOJIyYEHUU H

MPAKTUYECCKON JEATEILHOCTH
YEJIOBEKA;

- yMETh BBIABISATH  XapaKTEPHBIC
HpI/I3HaKI/I U B3aHUMOCBA3b I/I3y‘-I€HHBIX
MTOHSATHIA, MPUMEHSTh
COOTBGTCTByIOHII/Ie IIOHATHUA HpI/I
ONMKMCAHUHM CTPOCHHS M  CBOWCTB
HeOpFaHI/I‘-IeCKI/IX n OpFaHI/ILICCKI/IX
BEIICCTB M  HMX  IPCBPALICHUIA;

BBISBIIATH B3aMMOCBSI3b XHUMHYCCKUX
3HaHUHI c MMOHATHUSIMH H
MPECTaBICHUSIMU TPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh HMCIOJIb30BaTh HAMMEHOBAHUS
XUMHYECKHUX COE€TMHEHUI
MEKTYHApOIHOTO coro3a
TEOPETUYECKON U MPUKIATHON XUMHUHU
Y TPUBUAILHBIC HAa3BaHUSI BAKHEUIINX
BEILIECTB (aTHIIEH, alleTUJICH,
ruuepuH, ¢eHon, (QopMalbaeru,
YKCYCHasl KHUCJOTa, TJIMIWH, YrapHbIA
ra3, yrJIEKUCHbIl  ra3, aMMHak,
ramieHasi M3BeCTh, HeralieHas U3BECTh,
MUTHEBAST CO/Ia M APYTUX), COCTABISTH
hopMyIBI HEOPTaHUYECKUX u
OpPraHWYEeCKUX BEILIECTB, YpPAaBHEHMS
XUMUYECKUX PEAKIUH, OOBSICHATh HX
CMBICII; TOJTBEpPXAaTh XapaKTEpHbIC
XUMHUYECKHUE CBOICTBa BEILICCTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTaAMHU
U 3alMHUCSIMHU YPaBHEHUUW XUMHUYECKUX

peaxkuuii;

- YMETbH YCTaHaBJIMBATH
IIPUHAJIEKHOCTD U3Y4YEHHBIX
HCOPTaHUYCCKUX n OpPraHu4€CKux

BCIICCTB K ONPCHACIICHHBIM KJIaCCaM U

rpymnmnam COCTMHECHUH,
XapakTepu3oBaTh  HMX  COCTaB |
BOXHEHIIME CBOWMCTBA; ONPECTATH
BUIbI XUMHNYCCKUX CBA3 eﬁ




(KoBaJIeHTHasI, HOHHAas,
METaJUIn4YecKas, BOAOPOJAHAs), THIIBI
KPUCTAJNIMYECKUX PEIIETOK BEIIECTB;
KJaccu(puuupoBaTh XUMHUYECKHE
peaKuu;

- chopMupoBaTh MpPEACTABICHUS: O
XUMUYECKON COCTAaBJIIOLIECH
€CTECTBEHHOHAYYHOM KapTHHBI MHpa,
pOJIM XMMHU B TIO3HAHWU SIBICHUH
HPUPOIBI, B (bopmMHUpOBaHUU
MBILIUICHUS] U KYJIbTYpPhl JUYHOCTH, €€
(byHKIMOHATIBHON I'PaMOTHOCTH,
HE00X0IUMOMn e pereHus
NPAaKTUYECKUX 3aJa4 M SKOJIOI'MYECKH
000CHOBAHHOI'O OTHOIIEHHS K CBOEMY
3JI0POBBIO U IIPUPOAHOM cpefe;

- yMeThb MPOBOIUTH pPACYETHl IO
XUMUYECKUM bopmynam U
YPAaBHEHHSIM XHMHYECKHUX PEAKIHU C
UCIOJIb30BaHUEM bu3nyeckux
BEJINYHH, XapaKTepU3YIOIINX
BEIIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchl, o0Bbema (HOpMasIbHBIE
yCIIOBUSA) ra3os, KOJINYECTBA
BEIIECTBA; HCIIOJIb30BaTh CHUCTEMHBIC
XMMUYECKHE 3HaHUS IS HPUHATHA
pemieHnii B KOHKPETHBIX JKU3HEHHBIX
CUTYallUsIX, CBA3AHHBIX C BEIECTBAMH
U VX IPUMEHEHUEM

OK 02 Hcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOWCKa, aHaJIN3a U
HHTEPIIPETAINH
uHpopMaLuy, U
uH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHCHHMS 32124
npodeccuoHaNBHOM
JIESITCIIBHOCTH

B objacTu IEHHOCTH
HAYYHOI'0 MO3HAHMS:

- c(OpPMHPOBAHHOCTH
MUPOBO33PEHUSI,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHUs
00IIIECTBEHHON
OCHOBAHHOTO Ha  Juajore
KyJIbTYyp,  CIIOCOOCTBYIOIIETO
OCO3HAaHMIO CBOErO MecCTa B
MTOJTUKYJIBTYPHOM MHDE;

- COBEPILIEHCTBOBAaHUE
SI3BIKOBOM W UMTATEIILCKOM
KYJbTYpbI KaK cCpelcTBa
B3aUMOJICUCTBU MEXIY
JIIOJIbMU U TIO3HAHUS MUDA;

- OCO3HAHME IEHHOCTH HAY4YHOU
JIeSITeIIbHOCTH, TOTOBHOCTb
OCYIIECTBJISATh MPOEKTHYIO H
HCCIIEA0BATENbCKYIO
JEATEIIbHOCTh HMHAWUBUIYATbHO
U B TPYyIIE;

OsBjaaenue

YPOBHIO
HayKH "
MPAKTHKH,

- YMeTb IUIAHUPOBAaTh U BBIIOIHSITH
XUMHYECKHH AKCIIEPUMEHT
(IpeBpalleHusl OpraHNYeCKUX BEILIECTB
IIpY HarpeBaHUM, MOJyYEHHE TUJIEHA

" U3Yy4YEHHUE ero CBOIICTB,
KaueCTBEHHbIE PEaKIMU Ha ajlbJAETUIbI,
Kpaxmail, YKCYCHYIO KHCIIOTY;

JieHaTypanusi OeJIKOB MPHU HarpeBaHUU,
[[BETHBIE PEAKIIMU OEIKOB; MPOBOJIUTH
peakuu HOHHOTO 0OMEeHa, ONpeeNsaTh

cpeny BOJIHBIX pacTBOpOB,
KaueCTBEHHbIE PEaKIMK Ha Ccyiab(ar-,
KapOOHAaT- W XJOpPUA-aHUOHBI, Ha
KaTHOH aMMOHU; pemiatb

AKCIIEPUMEHTAJIbHBIE 337]a4l 110 TEMaM
"Metamnsl"  u  "Hemeraminl") B
COOTBETCTBUHU C TNpPaBUIAMH TEXHUKH

Oe3omacHocTH Tpu  OOpalieHuu C
BEIIECTBAMHU u 1a00paTOPHBIM
000pyI0BaHUEM; MPECTABIIATh
PE3YyIbTaThl XUMHNYCCKOI'O
JKCIIEpUMEHTa B ¢GoOpMe  3amucu
ypaBHEHUU COOTBETCTBYIOIINAX

peakuuii U (QOopMYyIHPOBATH BBIBOJbI




YHHUBEPCAJBHBIMH Y4eOHBIMU
NMO3HABATEJIbHBIMU
AefCTBUSMU:

B) pabora ¢ ungopmanmei:

- BJIA/IETh HaBbIKAMU
noJiyueHuss UHGOpPMaLUU U3
WCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITENIbHO OCYIIIECTBIISATh
TOUCK, aHaJIN3,
CUCTEeMAaTU3aIII0 u
WHTEPIPETANIO  HHPOPMAIHH
pa3nMuYHBIX BUAOB U (opm
IIPE/ICTaBICHMUS;

- co3maBaTb  TEKCTHl B
pa3nuyHBIX (popMaTax ¢ y4eTom
Ha3HaueHus uHOpPMALUU H
LEJIEBOM ayIUTOPHH, BBHIOHpAs
ONTUMAJILHYIO bopmy
MIpEICTaBICHUS "
BU3YaJIN3alUy;

- OLICHUBaTh JOCTOBEPHOCTb,
JETUTUMHOCTh UH(POpPMAIUH, €€

COOTBECTCTBHUC IIpaBOBbBIM u
MOpPaJIbHO-3THYECKUM HOpMaM;
- HCIOJB30BaTh  CPEICTBA
WH(POPMAIIMOHHBIX u
KOMMYHHKAIIUOHHBIX

TEXHOJIOT M B peleHHH
KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX u
OpraHnu3allOHHBIX 3a1a4 C
co0JIr0IcHEM TpeGoBaHUM
OpPTrOHOMMUKH, TCXHUKHN
0e30IMacHOCTH, TUTHUECHEI,

pecypcocOepexeHus, MPaBOBbIX
U DTUYECKHX HOPM, HOpPM
MH(POPMAIMOHHOM
0€30IacCHOCTH;
- BJIAJICTh
pacrio3HaBaHHsT |
uHpopMaIuy,
nH(}OpMaLIMOHHON
0€30I1aCHOCTH JIMYHOCTH

HaBbIKaMH
3alIUThI

Ha OCHOBE 3TUX PE3y/IbTaTOB;

- YMETh aHAJIM3UPOBATh XHUMHUYCCKYIO
MH(OPMALINIO, TIOTYYaeMYIO U3 Pa3HBIX
UCTOYHHUKOB  (CPEICTB  MAacCOBOWM
uHpopmanuu, cerb HWHTepHET W
Apyrue);

- BIAACTh OCHOBHBIMH METOJaMH
HAyYHOTO T[IO3HAHHSI  BEHIECTB H
XUMHYECKHUX SIBJICHUN (HaOJII0/IeHue,
U3MEpeHHUe, IKCIEPUMEHT,
MOJICJIUPOBAHUE);

- yMeThb TPOBOIUTH pPAaCYEThl IO
XUMHYECKUM bopmynam u
YPaBHEHHUSIM XHMHYECKUX PEaKIMU C
HCIOJIb30BaHNUEM du3ngecknx
BCJIMYHH, XapaKTePU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
MaccChl, obbeMa (HOpMaJTbHBIE
YCIIOBHSA) ras3os, KOJINYECTBA
BCIIIECTBA; KCIIOJIb30BaTh CHUCTEMHBIC
XUMHYCCKAC 3HAHWS IS TPHHITHS
pelIeHHI B KOHKPETHBIX YKM3HEHHBIX
CUTYallUsIX, CBA3AHHBIX C BEIIECTBAMH
U MX TIPUMCHCHUEM

OK 04 D¢ dexTuBHO
B3alMOJIECTBOBATE U
paboTaTh B KOJUIEKTHBE
1 KOMaHe

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSTEIILHOCTH u
CaMOOIIPEIEIEHNUIO;

-OBJIaJICHUE HABBIKAMH Y4eOHO-
HCCIIEI0BATENBCKOM, TPOEKTHOU
H COIMAJIbHOU NEATCIBHOCTH;
OBJjajieHHe YHUBEPCAJIbHBIMU
KOMMYHHKATHBHBIMU
JeHCTBUSIMM:

0) coBMeCTHAsl IeITeJIbHOCTD.

- yMeTb IUJIAaHUPOBaTh M BBIIOJIHATH
XUMHYECKHUH AKCIIEPUMEHT
(mpeBpallleHus1 OpraHMYECKUX BEILIECTB
IIpY HarpeBaHUHU, MOJyYEHHUE STUJICHA

" U3Yy4YEHHE ero CBOIICTB,
Ka4eCTBEHHbBIE PEaKUU Ha aJIbJIETUbI,
Kpaxmail, YKCYCHYIO KHCIIOTY;

JieHaTyparus OCJIKOB IMPU HArPEBaHUU,
IIBECTHBIC peaKLII/II/I 66JIKOB; HpOBOI[I/ITL
peakImn HOHHOI'O oOMeHa,




- TIOHMMaTh M HCIIOJb30BaTh
MPEUMYIIIECTBA KOMAaHJIHOW U
WHIUBUAYAITBHON paboOTHI;

- NMPUHUMATDH 1€ COBMECTHOM
NEeSATEIbHOCTH, OPTraHU30BbIBATD
1 KOOPJIMHHUPOBATH JIEHCTBHS 110
€¢ JOCTIDKCHHIO: COCTaBIIATH
IUIaH JCHCTBUH, pacrpeneisiTh

poauM ¢ y4€TOM  MHEHHUU
YYaCTHUKOB o0CyXIaTh
pe3yapTaThl COBMECTHOM
padoTHI;

- KOOPAMHUPOBATH U BBINIOJIHATH
paboTy B YCIIOBHSIX peajgbHOTO,
BUPTYAJILHOTO u
KOMOMHHPOBAHHOT'O
B3aHMOJCHCTBUS;

- OCYILIECTBIISATb IO3UTHUBHOE
CTPaTErMYeCKOe TOBEJACHHE B

pa3IMYHbBIX CUTYallUsX,
MPOSIBIIATH ~ TBOPYECTBO U
BOOOpaXkeHue, OBITh
MHUITUATHBHBIM

OBiajeHne yHHUBePCAJIbHBIMU
peryasiTuBHbIMU
JefcTBUSIMU:

r) NpuHsATHEe ce0sl W JAPYrux
JIoaein:

- HpI/IHI/IMaTI) MOTHUBBI nu
apryMeHThI JIPYTHX JIOACH MpH
aHaJm3e pe3yJIbTaToOB
JIeATEIIbHOCTH;

- MpU3HaBaTh CBOE IMPaBO U
MpaBo  JpYyrux Iojged  Ha
OIIIMOKH,

- pa3BUBATH CIIOCOOHOCTH
MMOHUMATh MUP C MO3UIIUU
JPYTOTO YeJI0BEKa

OIpEeNeNATh CPely BOIHBIX PacTBOPOB,
KaueCTBEHHbIE peaklUu Ha cyibdart-,
KapOOHAT- ©  XJIOpUA-aHHOHBI, Ha
KaTHOH aMMOHUS; peuiartb
HKCIEPUMEHTANIBHBIC 33/1a41 110 TeMaM
"Meraue" u  "Hemeramiel") B
COOTBETCTBUU C TPABWIAMH TEXHHUKHU
0e30macHOCTH TP OOpallleHuu ¢

BEILECTBAMU u 71a00paTOpPHBIM
o0opyaoBaHuEM; MPEACTABIATh
pE3yJIbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (opme  3amucu
yYpaBHEHUU COOTBETCTBYIOLINX

peakiuii U GOPMYIUPOBATH BBIBOJBI
Ha OCHOBE 3TUX PE3YJIbTATOB

OK 07 CoxnelicTBOBAaTHL
COXPaHEHHUIO
OKpYKaroIleu Cpeibl,
pecypcocOepeReHuto,
MPUMEHSTh 3HaHUS 00
M3MEHEHUH KIMUMara,
MIPUHIIMIIBI
OepexIIUBOTO
MIPOU3BO/JICTBA,

3P PEeKTUBHO
JIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaLUAX

B o0s1acTH 3K0JI0rHYECKOTO
BOCIIMTAHMSA:

- c(hOopMUPOBAHHOCTH
IKOJIOTMUECKOHN KYJBTYpHI,
MOHMMAaHNe BIIUSIHUS
COLIMAIILHO-3KOHOMHMUYECKHUX
MPOLECCOB ~ HA  COCTOSIHHE
IPUPOJHOM M COLMAIBHOU
Cpelibl, 0CO3HAHUE TTI00aTBLHOTO

XapaxkTepa DKOJIOTHYCCKUX
npo0Jem;

- HHaHI/IpOBaHI/Ie n
OCYIIIECTBJICHUE JCHUCTBUH B

OKpYKarolllel cpeae Ha OCHOBE
3HAHUS 1EJed  YCTOMYMBOIO

- chopmupoBaTh MNPEACTABICHUSA: O
XUMHYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHDa,
poOJM XUMHUU B IIO3HAHUM SIBJIICHUI
MIPUPOJIBI, B (dbopMupoBaHUU
MBIIIJIEHUS] U KYJIbTYPBI JINYHOCTH, €€
(YHKIIMOHATIBHOM IPaMOTHOCTH,
HE00X0AuMOMH TUISL peleHus
MPaKTUYECKUX 3a/lad M 3KOJOTUYECKH
00OCHOBAHHOTO OTHOILIEHHSI K CBOEMY
3JI0pOBBIO U IPUPOAHOI cpefe;

- yMeTb  coOmonaTh  IpaBuiIa
9KOJIOTHYECKU 11e71ecO00Pa3HOTO
MOBEICHUsI B OBITY M TPYAOBOMH

ACATCIIBHOCTH B IECIAX COXPAaHCHUA




Pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HENPUATHE JCHCTBUH,
MPUHOCSIIINX Bpea
OKpYXalollleil cpeje;

- YMEHHE NPOrHO3UPOBATh
HeOIaronpusTHhIC
DKOJIOTHYCCKUE  ITOCIICICTBUS
NPEINPUHUMAEMbIX  JICHCTBUH,
npeaoTBpaniaTh ux;

CBOErO 3J0pOBbs M OKPYKAIOILIEH
IIPUPOJHON Cpenbl; YYUTHIBATh
OIIaCHOCTb BO3JICHCTBUS HA JKUBBIC
OpPraHM3MBl OIPENEICHHBIX BELIECTB,

OHUMAas CMBICIT rmoxKasareJist
npeaeaIbHON JIONyCTUMOM
KOHIICHTPALIUU

- pacupeHue OITBITa

JIEATCIIBHOCTH  3KOJOTHYSCKOMN

HaIpPaBJICHHOCTH;

- OBJaJICHUE HaBBIKAMU

y4eOHO-UCCIIeI0BATEIbCKOM,

IIPOEKTHOM ¥ COLMAJIBHOMU

JIeATEIbHOCTH
IIK 1.1. OnenuBath YMmenus:
COOTBETCTBHE KayecTBa - pacmo3HaBaTh M KJIACCH(PUIIUPOBATH
MOCTYIAIOIINX B KOHCTPYKIITMOHHBIE u CHIPbEBBIC
OpPTraHU3ALMIO ChIPBA, MaTepuaybl [0 BHEUIHEMY BHIY,
MaTepHuaioB, MIPOUCXO0KICHHUIO, CBOMCTBAM;
nonygabpukaros, - TPOBOAUTHL KOHTPOJIb KadecTBa
KOMILIEKTYIOIIIHUX CBIPBS, MAaTEPUAIIOB, MOITY(HaOpUKATOB
HU3MIEITUHA TEXHUYECKUM Y KOMILJIEKTYIOLUX U3EIHII;
periiaMeHTam, - MPUMEHSATD U3MEPUTEITEHOE
CTaHJapTam o0opynoBaHue, HeoOXOAMMOE  JUIs
(TEXHUYECKUM MIPOBEACHUS U3MEPEHUI;

YCIIOBUSIM), YCIIOBUSIM
IIOCTaBOK U JJOTOBOPOB

- BBIOMpaTh M NPUMEHSTh METOIUKU
KOHTPOJIS, UCTIBITAHUN CBIPBS,
MaTrepuaioB, noiypaOpukatoB U
KOMIUIEKTYIOIUX W3/IeNUH;

- OLICHMBATh BJIMSHUE KAueCTBa ChIPbs
U MaTepualioB Ha KayeCTBO TOTOBOU
HPOAYKIUH.

3HaHUSA:

- KpUTEpUM OIICHMBAaHUS KadyecTBa
CBIPBS, MaTepHAaJIOB, MOIy(hadpUKaToB
Y KOMITJIEKTYIOIINX U3/IEIHI;
Ha3HAYCHWE W TIPUHIMI JIeHCTBUSL
U3MEPUTEIBHOTO 000pyI0BaHHUS.
METOABl W METOJAWKH KOHTPOJIS H
UCTIBITAHUHA  CBIPbS,  MaTepUAJIOB,
moy(haOpuKaToB U KOMIUIEKTYIOIIUX
U3 SN,

- METOJABl W3MEPEHHUsl IMapaMeTpoB M
CBOWCTB MaTepUaOB;

HOPDMATHBHBIE W METOJMYECKHE
JOKYMEHTHI, periaMeHTHpYIOLIHe
BOIIPOCHI KAueCTBA MPOAYKIHH (CHIPHS,

MaTepuanoB, mnonydadpukaroB u
KOMITJICKTYIOIUX M3JICIIHH).
1K 1.6. OuenuBath YMeHnus:

COOTBETCTBUE TOTOBON

- IIJIAHUPOBATh IOCIEA0BATCIIBHOCTD




IIPOYKLIUH, YCIIOBUH €€
XPaHEHUA U
TPaHCIIOPTUPOBKU
TpeOOBaHUAM
HOPMAaTUBHBIX
JIOKYMEHTOB U
TEXHUYECKUX YCIOBUHI

MIPOBEJICHUSI OLEHKH COOTBETCTBHS
FOTOBOM MPOAYKIHH, YCIOBHM €€
XpaHEHUs u TPaHCIIOPTUPOBKHU
TpeOOBaHUAM HOPMAaTUBHBIX
JOKYMEHTOB U TEXHUYECKHUX YCIOBUI
JOKYMEHTOB M TEXHUYECKHUX YCIIOBH;
- OIpENEATh KPUTEPUU U MOKA3aTENN
COOTBETCTBUSI TOTOBOM IPOIYKIIWH,
YCIIOBHM ee XpaHeHUs u
TPAHCIIOPTUPOBKM  HA  OCHOBaHUU
HOPMAaTUBHOM M  TEXHOJOTUYECKOU
JOKYMEHTALUH;

- BBIOMpaTh METOABI M  CHOCOOBI
ONpeAcHeHUsT M OLEHKU 3HAaYCHUU
COOTBETCTBUSI TOTOBOW IPOIYKIIHH,
yCIOBUI ee XPaHEHHUs u
TPAHCIIOPTUPOBKH;

- BbBIOMpaTh KpPUTEPUM M 3HAYCHUS
IIOKa3aTeJIel COOTBETCTBUS T'OTOBOM
IPOAYKIIMH, YCIOBUM €€ XpaHCHMs U
TPAHCIIOPTUPOBKM  HA  OCHOBaHUU
HOPMaTUBHOM M  TEXHOJOTMYECKOU
JIOKYMEHTAI1H;

- 0ohopMIIATE pPE3YyNbTaThl OLIEHKU
COOTBETCTBUSI TOTOBOM MPOIYKIIHH,
yCIOBUI ee XpaHEHHUs u
TPAHCIIOPTUPOBKH;

- BBISIBJIATH 1€(DEKTHYIO MPOIYKIIHUIO;
- pa3nensaTh Opak Ha «MCIPABUMBIN U
«HEUCIIPaBUMBIN»;

- MPUMEHSITh U3MEPUTEIBbHOE
o0opyJoBaHUe, HeoO0XoAMMOe  JUis
MIPOBEACHUS U3MEPEHUM.

3Hanus:

- TpeOOBaHUS  HOPMAaTUBHBIX U
METOJINYECKUX JIOKYMEHTOB,
perIaMeHTHpYOIINe BOIIPOCHI
KadecTBa MPOYKIIMHI (cbIpbs,
MaTepuanoB, mnonydadpukaroB u
KOMIUIEKTYIOIIUX U3/AEHi);

- MOPSAIOK paccMOTpEHHUs U
MIpeIbABICHUS pexIamanuii 1o
KauecTBY FOTOBOM MPOTyKIUH;

- HOpPMaTHBHBIE M METOJAMYECKHE

JOKYMEHTHI, periaMeHTHpYIOIIHe
BOIIPOCHI XpaHEeHHsI "
TPaHCHOPTUPOBKH TrOTOBOM
IPOYKLINH;

- METOJBI U CPEICTBA TEXHUYECKOTO
KOHTPOJISI ~ COOTBETCTBUSI ~ TOTOBOM
MPOIYKIIMH, YCIOBUU €€ XpaHEHUs M
TPaHCIIOPTHPOBKH,

- BuUael Opaka (HECOOTBETCTBUHA),




NPUYUHBl HUX  BO3HUKHOBEHHUS U
METOABbI IPEAYNPEKACHUS;

- HA3HAUYCHHE M TPUHIUI JIEUCTBUS
U3MEPUTEILHOTO 000PYI0BaHMUS;

- BUJIBI IOKYMEHTAIUHU, 0hopMIIieMbIe
Ha TOJAHYID U HECOOTBETCTBYIOIIYIO
KaueCTBY MPOJIYKIIHIO.




3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHOUTLTAHBI
3.1. O0beM y4yeOHOM AUCHMILIMHBI H BUABI Y4e0OHO#l padoThI

Bun yue6HO# paboThI Oomem B
yacax

O0beM yueOHO 11 CHUIITHHBI 70
CymMapHasi yueOHasi HATPY3Ka BO B3aMMO/IeiiCTBHU ¢ NpenoaaBaTesieM 68
B TOM YHUCIJIE:

JIEKIIUHU 32
J1a00paTOPHBIE 3aHIATHS 8
IPaKTUYECKHUE 3aHITHL 28
KOHTPOJIbHBIE pabOThI -
KypcoBasi paboTa (IIpOoeKT) -
CaMocTosTenpHas paboTa’ 2
[TpomexyTouHas aTTectanus B popme nuddepeHirpoBaHHOro 3aueTa -

2 O6beM caMOCTOATENbHOH paboThl 00YydYaoIMXCs ONpeneNseTcs B cOOTBeTcTBHH ¢ TpeboBanmamu ®IOC CIIO B
npezenax oobemMa y4eOHOW MUCHUILIMHBI B KOJUYECTBE YaCOB, HEOOXOAMMOM JIsl BBIMOJHEHUS] 00YYaIOIMMUCS 3a1aHHi
CaMOCTOSTENIbHOM PaboThl, MPEIYCMOTPEHHBIX TEMATUYECKUM IUIAHOM U COJCp)KaHWeM Yy4eOHO# AHMCIMIUINHBI
(MEeXIUCTIMTUTHHAPHOTO Kypca).




3.2. TemaTuyeckuii NJIaH U coaep:kanue yueoOHoi aucunnannbl b/1.09 Xumus

Conep:kanue y4eOHOTr0o MaTepHuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKHUE Oo0bem ®opmMupyIIHe
HaumeHnoBaHue pa3jaeioB U TeM
3aHAITHS, CAMOCTOSITeIbHAA padoTa 00y4aloUIuXCcs 4acoB KOMIIETEHIIUH
1 2 3 4

Pa3nen 1. OcHOBBI CTPOEHHS BeleCTBA. 6 OK 01
Tema 1.1. Ctpoenue  atomoB | Conep:kanue yueOHOro MaTepuajia 2
XUMHYECKHMX D3JEMCHTOB M mpupoaa | 1 | CoBpemeHHas Mozenb CTpoeHHMs aToMa. CHMBOJIMYECKUN SI3bIK  XUMUHU.
XUMHUYECKOH CBS3H. XUMUYECKUN 3JIeMEHT. OJeKTpoHHas KoHpurypamus atoma. Kmaccuduxanms

XMMHYECKMX JJIEMEHTOB (s-, P-, O-ayeMeHThbl). BalieHTHBIE 3JEKTPOHBI.

BanenTtHoCTb. DneKTpoHHAas npupoja XUMHYECKON CBSI3H.

DNeKTPOOTPULIATEIbHOCTb. BUIbl XUMHUECKON CBsI3U (KOBaJIEHTHasl, MOHHAs,
MeTaJuIMYecKasl, BOJIOPOJIHAsI) U CIIOCO0bI ee 00pa3oBaHusl.

IIpakTHYecKue 3aHATHS 2
1 | Pemenne 3agaHMii Ha HCHOJB30BAHUWE XMMUYECKOH CUMBOJMKH W Ha3BaHUIA
COCIMHEHUM 10 HOMEHKJIATYpe MEXIYHAapOJHOIO COX03a TEOPETUYECKOM U
IIPUKJIAJHONM XUMUM U TPUBHAJIBHBIX HA3BaHUW JJI1 COCTaBICHHUS XUMHUYECKHX
(dbopMy IBYXaTOMHBIX COCIWHEHHH (OKCHIOB, CYIb(HIIOB, THIPHIOB U T.II.) H
JIPYTUX HEOPTAaHUYECKUX COEIMHEHUN OTAEIBHBIX KIACCOB.

[IpakTuueckue 3agaHUsl Ha YCTAaHOBJEHHE CBS3M MEXIYy CTPOCHHEM aTOMOB
XUMHMUYECKHUX DJIEMEHTOB W NEPUOJNYECKUM H3MEHEHHEM CBOMCTB XHMHUYECKHX
JJIEMEHTOB U MX COCIWHEHHH B COOTBETCTBUHU C moJiokeHHeM llepmonnueckon

CUCTEMBI.
Tema 1.2. Ilepuoanueckuii 3axoH u | [IpakTHyeckue 3aHATHSA 2 OK 01
tabnuua JI.1. Menneneesa. 1 | Ilepuonnueckas cuctema xumuueckux odnemeHtoB M. Menneneesa. OK 02

O@usnueckut  cmbicn  Ilepuogmyeckoro  3akona M.  Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHUsSI CBOWCTB XMMHUUYECKUX AJIIEMEHTOB, 00pa3yeMbIX UMHU
IPOCTBIX MU CIOXHBIX BCHICCTB B COOTBETCTBHUH C ITOJTOXKCHUEM XHMHUYCCKOI'O
snemenTa B llepuoguyeckoit cucteme. MUpOBO33peHUECKOE U HAYYHOE 3HAYEHUE
[Tepuonunueckoro 3axkona J[[.M. MenneneeBa. IIpornossr JI.MI. MeHneneena.
OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Pemenne NPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/laHAN Ha
XapaKTepU3alri0 XUMHUYECKUX JJIEMEHTOB «MeTannndeckue / HeMeTalUTHUeCKue
CBOﬁCTBa, QJICKTPOOTPUHATCIBHOCTE XUMHUYECKHUX JJIEMCHTOB B COOTBETCTBUU C
WX DJEKTPOHHBIM CTPOCHMEM U TIOJIO)KEHHUEM B MEPUOJAMYECKON CcUCTEME
xuMudeckux djemeHToB .M. Menaeneenay.




Pa3nen 2. XumMnyeckne peakium.

10

Tema 2.1. Tumel XUMHYECKUX
pEaKLHid.

Conep:kanue y4eOHOT0 MaTepuaJia

1

Knaccuukanuss M TUOBI XUMHUYECKUX PEAKLUUI C y4yaCTHEM HEOPTaHWYEeCKHUX
BemecTB. CoOCTaBICHME ypaBHEHUN pEaKUMH COCOUHEHUS, pPa3JIOXKECHMS,
3aMelieHusi, oOMeHa, B T.4. pEaKIUil TOpPEeHHs, OKUCICHUS-BOCCTAHOBJICHUS.
YpaBHeHMsI OKHCIEHUSA-BOccTaHOBIIeHUsA. CreneHb okucieHuss. OKUCIHTENb H
BOCCTaHOBHUTEIIb. CocraBnenue u YPAaBHUBAaHHE OKHUCJIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKLMi METOIOM 3JIEKTPOHHOro OasnaHca. OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE DPEAaKUHMM B IIPUPOJE, INPOU3BOJACTBEHHBIX IIpoLIECCaX H
KU3HEJCSITEIbHOCTH OPraHU3MOB.

IIp

AKTHYCCKHC 3aHATHUSA

KonnyectBeHHble OTHOLIEHUS B XUMHUU. OCHOBHBIE KOJMYECTBEHHbIE 3aKOHBI B
XMMHAW W pacyeTbl MO YPaBHEHHUSM XHMHUYECKHUX peakuuil. Moyb Kak eauHuIa
KOJIMYecTBa BelecTBa. MoiisipHas Macca. 3aKOHbl COXPAaHEHUsI MAacChl U SHEPTUU.
3akoH ABorajpo. MosspHblii 00beM ra3oB. OTHOcHTEIbHAsl MJIOTHOCTH Ia30B.
PacueTsl 1O ypaBHEHUSIM XWMHYECKHX pEAKIHi C HCIOJIb30BAHHEM MAacChl,
o0beMa (HOpMaJIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA.

OK 01

Tema  2.2. DIIEKTPOJIUTUYECKAS
JIUCCOITUAITMS U MOHHBIA OOMEH.

Coaep:xanue yue0HOro MaTepHaJia

1

Teopus IEKTPOJINTUYECKON JICCOLIMALINN. HoHs1. OJNEKTPOJINTHI,
HERJIEKTposInThl. Peaknyuu noHHOro ooOmeHa. CocCTaBlIeHHE PEaKIUi HMOHHOTO
OoOMEHa IMyTeM COCTaBJIEHHS WX TMOJHBIX M COKpAIEHHBIX HOHHBIX YpaBHEHUIl.
KucinoTHO-0CHOBHBIE peakiiy. 3a/laHusl HA COCTaBJICHUE HOHHBIX PEaKIUil.

JlabopaTopHble 3aHATHS

1

JlabopaTopHas pabota « TUIIBI XUMUUECKUX PEAKIIHI.

HccnenoBanue TUIOB (MO COCTaBY M KOJIMYECTBY MCXOJIHBIX M OOPa3yIOLIMXCS
BEILIECTB) U NPU3HAKOB XUMHUYECKHMX peakuuid. IIpoBeaeHue peakiuii MOHHOTO
oOMeHa, ompejeseHHe Cpelbl BOJHBIX PAacTBOPOB. 3aJlaHMsl Ha COCTaBIICHHE

WOHHBIX PEaKINH.

KonTponpHas padora Nel. CTpoeHue BelecTBa 1 XUMUYECKHE PEaKIIUU.

OK 01
OK 04

Paspnen 3. CTpoeHne U CBOMCTBA HEOPIAaHMYECKUX BELECTB.

16

Tema 3.1. Knaccudukanus,

Coaep:xanue yueOHOro MaTepuaJia

OK 01
OK 02




HOMEHKJIaTypa 51
HEOPraHUYECKHUX BEILLIECTB.

CTpOCHHE

[Ipenmer Heopranuueckoi xumuu. Kiaccupukaiuss HEOPraHMUECKUX BEILECTB.
[Tpocteie u cioxHble BemecTBa. OCHOBHBIC KIACChI CIOXHBIX BEIIECTB (OKCHIbI,
THUAPOKCUBI, KHCJIOTHI, COJII/I). B3aumocBs3b HCOPTraHNYCCKUX BCUICCTB.
ArperatHble cocTosiHUS BemiecTBa. Kpucramumueckue u amopgHbIC BEIIECTBA.
Tunbel  KpPUCTAIMYECKUX  PEIIETOK  (aTOMHasl, MOJEKYJsIpHas, HOHHAasd,
MeTajInueckasi). 3aBUCHMMOCTh (DU3MYECKHUX CBOWCTB BEIIECTBA OT THIA
KPUCTAIJINYECKON pElIeTKH. 3aBUCUMOCTb XMMHMUYECKON aKTHBHOCTH BELIECTB OT
BUJa XUMHYECKOW CBSI3M W THUMA KPHUCTAUIMYECKOW pemeTku. [IpuduHbI
MHOT000pa3usi BEIIECTB.

Ilp

AKTHYECKHC 3aHATHUSA

Homenknarypa HeOpraHM4ecKMX BEILECTB: Ha3BaHUE BEIIECTBA MCXOJd M3 HUX
XUMHUYECKOH (OpMYNbl WIH COCTaBIEHUE XUMHUYECKOW (opMynbl uCXoas u3
Ha3BaHus BemiectBa 1o MexayHapogHoi (MIOITAK) wnm  TpuBHanbHOM
HOMEHKJIaType.

Pemenne mpakTHUecKMX 3aJaHMA O  KiIacCH(UKAIMK, HOMEHKJIAType W
XUMHUYECKUM (hOpMyJIaM HEOPraHWYECKUX BELIECTB Pa3IMYHbIX KJIACCOB (yTrapHbIii
ra3, yrjaeKuciblii ra3, aMMHUak, raiieHas U3BeCTb, HETalleHas WU3BECThb, MUThEBas
colla ¥ JpYrux): Has3blBaTh U COCTaBIATH (OPMYJIbl XUMHUYECKUX BEILECTB,
OIpENIeNIATh IPUHAAIEKHOCTD K KIIACCy.

Hctounuku xuMudeckoil nHpopmanuu (CpeacTB MaccoBOM MHGoOpMaluu, CeTbh
Wurtepuer u apyrue). [louck mHpopManuu mno Ha3BaHHUSIM, UAEHTHU(]HUKATOpaM,
CTPYKTYPHBIM (hopMyJIaMm.

K 1.6

Tema  3.2. Dduznko-xuMuuecKue
CBOMCTBA HEOPTaHUYECKUX BEIIECTB.

Coaep:xanue yueOHOTr0o MaTepHaJia

1

Mertannel. O6mue Qusnyeckne U XUMUYECKHE CBOMCTBa MeTamioB. CrocoOsl
MoTy4deHus. 3HaUYCHUE METAUIOB U HEMETAJIJIOB B TIPUPOJIE U KU3HEACITEIILHOCTH
YenoBeKa U opraHu3MoB. Koppo3usi MeTaioB: BUIbl KOPPO3HUHU, CITIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3HH.

Hemeramnpl. OOmue QusMueckue M XUMHUECKHE CBOWCTBA HEMETAJUIOB.
Tunuuneie cBoiictBa HemeramwmoB [V— VII rpynn. Knaccuduxauus wu
HOMEHKJIaTypa COeIMHEHNI HeMeTaIoB. KpyroBopoTbl OMOT€HHBIX 3JI€MEHTOB B
IPUPOJIE.

XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BELIECTB (OKCHJIOB,
TUAPOKCHUIOB, KUCJOT, COJed M Jip.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB

IIPOCTHIX BCIICCTB, BOOOPOAHBIX COC,Z[I/IHCHI/Iﬁ, BBICHIMX OKCUAOB U THAPOKCHUIOB.

IIp

AKTHYCCKHUEC 3aHATUA

OK 01
OK 02
K 1.6




CocraBiieHne ypaBHEHMM XHUMUYECKUX PEAKLMM C y4aCTHEM IPOCTBIX U CIOKHBIX
HEOPraHUYECKHX BEIIECTB: METAUIOB M HEMETa/UIOB;, OKCHIOB METAaJUIOB,
HEMCTAJIJIOB U aM(bOTepHLIX 3JICMCHTOB, HeOpI‘aHI/I‘-IeCKI/IX KHCJIOT, OCHOBaHI/Iﬁ nu
aM(OTEepHBIX THAPOKCHIIOB, HEOPTAaHMYECKUX COJICH, XapaKTepHU3YyIOIIHX HX
CBOMCTBA.

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUM HAa CBOWCTBA,
COCTaB, MOJy4YeHHe W 0e30MacHOe MCIOIh30BAHUE BAKHEHIINX HEOPTaHUYIESCKHX
BEIIECTB B OBITY U MPAKTHYECKOM JIEATEILHOCTH YEJIOBEKA.

Tema 3.3. Wnentudukamus
HEOPraHUYECKUX BEIIECTB.

JlabopaTopHble 3aHATHS

1

JIaGoparopHas pabota «neHTH(uKanys HEOPraHMUECKUX BEIIECTB.

Pemrenne skcneprMEHTANBHBIX 337ad 10 XMMHYECKMM CBOMCTBAM METAUIOB U
HEMETAJIJIOB, [0 PAcClO3HABAHUIO M TIOJYYEHUIO COEIMHEHHUH METaJJIOB U
HEMETAJIJIOB.

Wnentudukanuss HEOPraHMYECKHUX BELIECTB C MCIOJIb30BaHUEM HUX (DU3HUKO-
XUMHUYECKHX CBOMCTB, XapaKTEPHBIX KadyeCTBEHHBIX peakuuid. KauecTBeHHbIE
peakiuu Ha cyib(aT-, KapOOHAT- U XJIOPHU1-aHUOHBI, HA KATUOH AMMOHHSI.

KontponbHas padorta Ne2. CoiicTBa HECOPraHMYECKUX BEIICCTB.

OK 01
OK 02
OK 04

Pa3znea 4. CTpoeHue U CBOIiCTBA OPraHN4YeCKNX BeNIeCTB.

24

Tema 4.1. Knaccudukanus, crpoenue
U HOMEHKJAaTypa  OpraHM4YecKuX
BEIIIECTB.

Coaep:xanue yueOHOTro MaTepHaJia

1

[losiBieHHE 1 pa3BUTHE OPraHUYECKON XMMHUM KAk Hayku. [Ipenmer oprannueckon
XUMHUH. MeCTO U 3HaYeHHE OPraHNYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
XHWMHYECKOE CTPOEHHE KaK IMOPSIOK COCIMHEHMS aTOMOB B MOJIEKYJIE COIVIACHO
UX B&ICHTHOCTH. OCHOBHBIE TIOJIOKEHUS TEOPUM XHMHUYECKOTO CTPOCHHUS
opranuyeckux coeauHeHuit A.M. bytiepoBa. YriiepoaHblii CKeJIET OpraHuYeCKOn
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOIO CTPOEHUS MOJIEKYIIL.
N3omepus u U30MepHI.

[lonstne o ¢QynkunonanpHoil rpymnme. Pagukan. IlpuHuunsl kiaccupukanuu
OpPraHMYECKUX COEIMHEHUN. MexayHapoaHas HOMEHKJIATypa W IMPUHLUIIBI
HOMEHKJIATYpbl OpraHudeckux coeauHeHui. [lonarue 00 a3zoTcomep ammx
COEIMHEHUSX, OMOJIOTMYEeCKH aKTUBHBIX BeIlleCTBax (yrieBojax, xKupax, OeiaKax u
Ip.), BBICOKOMOJIEKYJISPHBIX COEIUHEHHUSX (MOHOMEp, IMOJHUMEp, CTPYKTYpHOE
3BEHO).

IIpakTHYeckHe 3aHATHA

OK 01
K 1.1




Homenknarypa opraHm4eckux COEAVUHEHHMH OTAEIBHBIX KJIACCOB (HACHIIIECHHBIE,
HEHACBIILIEHHbIE U apOMAaTUYECKUE YIIEBOJAOPOIbI, CIUPTHI, ()EHOINBI, AJIbJETUBI,
KETOHbI, KapOOHOBbIE KUCIOTHI M Ap.) CocTaBieHHE MOJHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX ()OPMYJ OpPraHMYECKUX BELIECTB OTICJIBHBIX KJIACCOB, UCHOJb3Ys
WX Ha3BaHMsI IO CUCTEMATUYECKOM W TPUBUAIBHONW HOMEHKJIAType (3TUJIEH,
alleTWIeH, MNIMUEepuH, (eHod, (OopMalbAErul, YKCyCHas KHUCIOTa, TIJIMIUH).
Pacuerst mpocreiimield  (GopMynBl  OPraHHMYECKOW MOJEKYJbl, HCXOIS W3
AJIEMEHTHOTO0 cocTana (B %).

Tema 4.2. CBoiicTBa OpraHM4ecKuX
COEIMHEHUI.

Coaep:xanue yueOHOro MaTepHaJia

1

OU3NKO-XMMUYECKHE CBOWMCTBA OPraHMYECKMX COCJIMHEHHWH OTIENBHBIX KJIACCOB
(ocobennoctn  kiaccupUKAMK W HOMCHKJIATYPhl ~ BHYTPH  KJIacca;
TOMOJIOTHUECKUH psig U oOmas ¢dopmynia; u3oMmepus; (U3NYECKUE CBOWCTBA,
XUMHUYECKHUE CBOMCTBA; CIIOCOOBI MOITYYECHUS):

- TpeebHBIC YIIIEBOJOPOMbI (aJIKaHbl W IUKJIOAIKAHbI). ['OpeHue MeTaHa Kak
OJIMH W3 OCHOBHBIX MCTOYHHKOB TEIUIa B IMPOMBINUICHHOCTH U ObITy. CBOMCTBA
MPUPOJIHBIX YIIIEBOIOPOJIOB, HAX0XKIICHHE B TIPUPOJIC U IIPUMCHEHUE aJIKAHOB;

- HempenenbHble (IKCHBI, QJIKWHBI ¥ QJIKQJAWCHBI) ¥  apOMaTHYCCKHE
yIJIEBOAOPOAbI. ['OpeHue almeTwieHa KaK HWCTOYHHUK BBICOKOTEMIIEPATYPHOTO
TJTAMEHH JUTSI CBAPKU U PE3KU METAJLIOB.

OU3NKO-XMMHUUYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHHUA OTAENIBbHBIX KIACCOB
(ocobeHHocTH  Kjaccu(UKAMM M HOMEHKJIATypbl ~ BHYTPM  KJlacca;
TOMOJIOTHUECKUU psig U oOmias dopmyna; uzoMepus; (U3NYECKUE CBOWCTBA;
XUMHUYECKHUE CBOMCTBA; CTIOCOOBI MOTYUYEHUS):

- KUCIIOpOACOAepkKalllue COeTUHEHUS (CIUPTHI U PeHOIbI, KapOOHOBBIE KUCIOTHI U
3(hUpkI, ampaeTHABl U KETOHBI, XHUPBI, YriieBojbl). [IpakTHueckoe NMpUMEHEHHE
STWICHIVIMKONS,  ThnunepuHa,  ¢enoma.  [lpumenenue  dopmanpaeruna,
areTanbJAeTu/a, YKCYCHOM KHCIOTBHL. MpbITa Kak COJIM BBICHIMX KapOOHOBBIX
KUCJI0T. Moronue CBOWCTBA MbLA.

OK 01
OK 02
OK 04
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DU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKUX COCAUHEHUN OTAEIBHBIX KJIACCOB
(ocobeHHOCTH KJaccuukanuu u HOMEHKJIaTypbl BHYTpHU KJjacca;
TOMOJIOTHUECKUH psa U oOmas ¢opmyra; nuzomepusi; (U3NUECKUE CBOWCTBA,
XUMHUYECKHUE CBOMCTBA; CIIOCOOBI MOTYYCHUS ):

- a30TcoAep Kalue COeAUWHEHUs (aMUHBI W aMUHOKHUCIOTBI,  OEJKH).
BricokoMoOIeKyJISIpHbIE  COCIMHEHHMsSI  (CHHTETHYECKHE W OMOJOTHYECKH-
akTUBHBIC). MoOHOMEp, MoJIUMEp, CTPYKTYpHOE 3BeHO. [lonmmmepuzanus sTuiieHa
KaK OCHOBHOE HaIlpaBJICHUE €TI0 UCMOJIb30BAHMUSI.

['eHeTnueckas CBsI3b MEK]y KJIACCAMU OPraHUYECKHX COCIMHEHUM.

Ilp

AKTHYECKHC 3aHATHUSA

CBoiicTBa OpraHMYECKUX COEIMHEHUN OTIEIbHBIX KJIaccoB (TpUBHAJbHAs U
MEXyHapoAHas HOMEHKJIaTypa, XMMHUYECKHE CBOWCTBA, CIOCOOBI MOIYYEHUs):
npeneiabHble (IKaHbl M LUKIOAJIKAHbI), HENpEAeibHbIe (AJIKEHBI, aJKUHbl U
aJIKaJUEeHbl) U apOMaTUYECKHE YTJIEBOAOPO/bI, CIUPTHI U (HEHOJIbI, KapOOHOBbIE
KHCIOTBI W d3(UpHI, ajdbAerugpl W KETOHbl, AaMHUHBI W AMHHOKHCIIOTEHI,
BBICOKOMOJIEKYJISIDHBIE COCIIMHEHHUSA. 3aJaHMs Ha COCTaBJICHUE YPAaBHEHHMU
XUMHUYECKUX PEaKIUil C y4yaCTHEM OPIraHWYECKUX BEIIECTB HA OCHOBaHUM HX
COCTaBa U CTPOEHHUSL.

CocraBrneHne cxeMm peakiuil (B TOM YHCI€ N0 MNPEIIOKEHHBIM IEMOYKaM
IpeBpallleHHi), XapaKTepU3yIOIIUX XMMHUYECKHE CBOMCTBA OPTraHUYECKHUX
COGI[I/IHGHI/IfI OTACJIBHBIX KJIACCOB, CHoCOOBI  HX MOJIY4YCHHUSA W Ha3BaHUC
OPraHMYECKUX  COEAMHEHHH 10  TPUBMAIBHOM  WIM  MEXAYHapOAHOMN
CHCTEMaTUYECKON HOMEHKIIATYpe.

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33JaHMM Ha CBOMCTBa
OpPraHMYECKUX COEAMHEHUN OT/IENbHBIX KJIACCOB.

CamocrosiTeibHass padoTa 00y4al0IMXCst

1

[TocTpoenue Gpopmysn opraHMUECKHUX BELIECTB IO Ha3BaHUSM U Ha3BaHHUE BEIIECTB
1o popmynam. CocraBierue GopMys H30MEPOB U TOMOJIOTOB.

Tema 43. Nnentudukanus
OpPraHMYECKUX BELIECTB, X 3HAUCHUE
U TOpUMEHEeHue B  OBITOBOW U
IIPOU3BOJCTBEHHOW  AEATEIBHOCTU
YeJI0BEKA.

Conep:kaHue y4eGHOr0 MaTepuasa

1

buooprannueckue coenunenus. [lpumenenne u 6uosornyeckas poyib yrieBoJIOB.
OxucrieHue YyrieBojIoB — MCTOYHHK SHEPrHMM JKUBBIX OpraHu3smoB. OO6sacTtu
MPUMEHEHUs] aMHHOKHMCIOT. [IpeBpamieHuss O€NKOB TNHINM B OpPraHU3ME.
buonornueckue ¢ynkuuu OenkoB. buonornueckue ¢yHKuMM KUpoB. Poib

OpraHWYECKON XMMHUH B PEIICHUH MPOOJIEM MUIIEBON O€30MaCHOCTH.

OK 01
OK 02
OK 04
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Ponb oprannueckoil XUMHH B PELICHUH MPOOJIEM SHEPreTUYecKoi 0e301MacHOCTH,
B DPa3sBUTUU MEIHLMHBI, CO3JAHMM HOBBIX MAaT€pUaJIOB, HOBBIX HMCTOYHUKOB
SHEpruu (anbTepHATUBHBIE MCTOUYHUKH SHEpruu). OMacHOCTb BO3JEHCTBUS Ha
KUBBIE OPraHU3Mbl OPraHMYECKUX BEIIECTB OTAEIbHBIX KJIACCOB (YIJI€BOAOPOMIbI,
CIHPTHI, (PEHOJBI, XJIOPOPTAaHUYECKUE MPOU3BOIHBIC, aJBACTHIBI U Ap.), CMBICI
IOKAa3aTeJssl NPEAeIbHO JOMYCTUMONW KOHIIEHTPALUK.

JlabopaTopHble 3aHATHS 2
1 | JIaGoparopHas pabora: «neHTHduKanns OpraHu4ecKuX COCJUHEHUN OTIEIbHBIX
KJIACCOBY.
WNnentudukanys opraHMuECKUX COEIMHEHMH OTIENIbHBIX KJIaccoB (Ha MpUMepe
aJIbJIErUJI0B, KpaxMajla, YKCYCHOM KUCIOThI, OEIKOB U T.II.) C UCIIOJIb30BAaHUEM HX
(U3MKO-XMMHUYECKUX CBOMCTB W  XapaKTEPHbIX KAYECTBEHHBIX pPeaKLuil.
Henatypauuss  Oenka 1pu  HarpeBaHWHM. L[BeTHble  peakmuu  OENKOB.
Bo3HuKHOBEHHE aHAIUTUYECKOTO CHUTHAla C TOYKU 3pEHHs XHMHYECKUX
IIPOLIECCOB  IPU  IMPOTEKAHMM  KAYeCTBEHHOM  peakluu, I103BOJISIIOIIEH
UACHTU(UIMPOBATH NPEAJIOKEHHbIE OpraHUYECKHE BEIIEeCTBA.
KonTposabnas padora Ne3. CTpykTypa ¥ CBOWCTBa OPraHUYECKUX BEILECTB. 2
Pa3nen 5. Kunernueckue U TepMOJAMHAMHUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaAKIUM. 4 OK 01
Tema 5.1. CkOpoCTh XMMHUYECKUX Copnepxxanue y4yeOHOIro MaTepuasa 2 OK 02
peakuuii. XMMUYECKOE PaBHOBECHE. 1 | CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3jIUYHbIX (PaKTOPOB: MPHUPOJBI IK 1.1
pearupyomux BeIECTB, KOHIEHTPALUN PEarupyroIuX BEIIECTB, TEMIIEPATypPhl U IIK 1.6
IUIOLIAIM  PEAKIIMOHHOM moBepXHOCTU. TeruoBble 3 EKTbl XUMHUYECKUX
peakuuii. JK30- ¥ S3HAOTEPMHUUECKHE, PEAKIUH.
O6parumocTh peakiuii. XUMHUYECKOE pPABHOBECHE W €ro CMEIICHHE IO
JeWCTBUEM pa3IMyHBbIX (DAKTOPOB (KOHIIEHTPALMs PEAareHTOB WM IPOAYKTOB
peakiuu, JaBjieHUE, TemIeparypa) JJIs CO3JaHMs ONTUMAJbHBIX YCJIOBUM
NPOTEKaHUs XuMHuuyeckux rpoueccon. [Ipunnun Jle [IlaTense
IIpakTnyeckue 3aHATHS 2
1 | Pemenue npakTUKO-OpUEHTUPOBAHHBIX 33/1aHUI Ha aHAU3 (DAKTOPOB, BIUSIOIINX

Ha U3MCHCHUC CKOPOCTHU XUMHUYECKOH p€akuuu, B T.4. C HOSI/II_[I/II\/II 3KOJIOTHUYECKHU
1[e71ecoo0pa3Horo TMOBENCHUS B OBITY M TPYIAOBOH JEATEIBHOCTH B IETSIX
COXPAHEHUS CBOETO 3JI0POBbSI M OKPYKAOIIEH MPUPOTHON CPEIBI.

Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK HA MPUMEHEHHE NpuHIuUna Jle-
IMTaTenne A4 HAXOXIACHUA HalpaBJICHUSA CMCIICHUA PAaBHOBCCHUS XUMHYECKOH
peakuuu W aHaiM3 (PAKTOPOB, BIHUAIOIMIMX HA CMEUIEHHE XHUMHUYECKOTO

paBHOBECHSI.




Pa3nes 6. PacTBophl. 4 OK 01
Tema 6.1. [TonsiTue o pacTBOpax. Conep:kanue y4eOHOT0 MaTepuaJia 2 OK 02
1 | PactBopenne Kkak (Qu3MKO-XxMMUYeckuid mpouecc. PactBopel.  CriocoObl OK 07
IIPUTOTOBJIEHUsST PAacTBOPoB. PacTBopuMocTb. MaccoBas 10511 pacTBOPEHHOI'O 1K 1.1
BemiectBa. CMBICT MOKa3aTeNsi MPEICIbHO OMYCTUMOW KOHIEHTPAIMA U €ro IIK 1.6
HCIOJIb30BAHUE B OLIEHKE HKOJIOTHUECKOM O€3011aCHOCTH.
[IpaBuna S5KOJIOTMYECKH IEJIECOO0Pa3sHOTO TOBEACHUS B OBITY WM TPYAOBOM
NESITeIbHOCTH B LIENIAX COXPAHEHUs CBOETO 3[J0POBbs U OKpYXKaroleil NpupoaHoi
Cpe/ibl; OIIAaCHOCTh BO3JECHCTBHSI HA KUBbIE OPraHU3Mbl OIIPEICIICHHBIX BEILIECTB.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX PACUCTHBIX 3aJaHMA Ha PacTBOPSI,
WCIOJIb3yeMbIe B OBITOBOM M MPOMU3BOJICTBEHHON JEATEIHHOCTH YEJIOBEKA.
Tema 6.2. HccnepnoBanue cBolictB | JIabopaTopHble 3aHATHS 2 OK 01
pacTBOpPOB. 1 | JIaGoparopnas pabota «IIpuroToBieHne pacTBOPOBY. OK 02
[IpuroToBneHue pacTBOPOB 3aJaHHON (MAacCOBOM, %) KOHIIEHTpAIUH (C TPAKTUKO- OK 04
OpPUEHTUPOBAHHBIMU BOIPOCAMM) U OIIPEIEIICHUE CPE/IbI BOJHBIX PACTBOPOB. K 1.1
Pemienue 3aga4 Ha NPUTOTOBJICHUE PACTBOPOB. IIK 1.6
Pa3nes 7. Xumusi B ObITY M IPOM3BOACTBEHHOM 1eSITeJIbHOCTH YeJIOBEKA. 4 OK 01
Tema 7.1. Xumus B Obity u | Conep:kanue yuedOHOro MaTepuajia 2 OK 02
NPOM3BOJICTBEHHON  AedrenbHOCTH | 1 | HoBeifme mocTukeHHs XUMHUYECKOM HayKM M XMMHYECKO TexHoioruu. Poinb OK 04
YeNIoBeKa. XAMHH B OOECIICYEHHH DKOJOIMYECKOW, DHEPreTHYECKOM ¥ MHUIIEBON OK 07
0€30IacHOCTH, pa3BUTHM MeAMLUHBL. [IpaBuia moucka M aHanM3a XUMHUYECKON MK 1.1
uHQOpMAMM W3 Pa3IMYHBIX HCTOYHHKOB (HaydHas ¥ y4eOHO-HaydHas 1K 1.6
JUTEpaTypa, cpesicTBa MaccoBoil nHGopMmalmu, cetb HTepHeT).
IIpakTHYecKue 3aHATHS 2
1 | louck m aHain3 KeHCOB O NMPUMEHEHUH XMMHYECKHUX BEIIECTB M TEXHOJOTHMH C
y4eToM Oyaymied mpoecCHOHATbHON JAESITENIbHOCTA MO TeMaM: Ba)KHEHIINe
CTPOMTENIBHBIE MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKd, CTEKJIO,
KepaMuKa, MaTepuaiabl [ JJIEKTPOHUKH, HAHOMATepHallbl, TEKCTHJIbHbIE
BOJIOKHA, HCTOYHUKM DSHEPrHM, OpraHMYecKHe W MHUHEpalbHble YI00peHus,
JIEKapCTBEHHbIE BEIIECTBA, OBITOBAS] XUMHUSI.
3amura: [IpencraBiaenne pe3ynbTaToB pelieHus KeiicoB B (hopMe MUHU-A0KIIA/IA C
MpE3EHTALNEH.
[IpomeskyTouHas arTecTanus no AucuuIuinHe (audQepeHpoBaHHbIN 3a4eT) 2

Bcero
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INPUMEPHBIE TEMbI UHAUBUYAJBHBIX ITPOEKTOB
no aucuumiaune bJ1.09 Xumus

1. buoTexHosorus U reHHas HHXeHepus - TexHoaornu XXI Beka.
2. HaHoTexHOJIOTHS Kak MPUOPUTETHOE HANpPABICHHE pA3BUTUS HAyKd U
npousBojcTBa B Poccniickon Penepanuu.
. CoBpeMeHHbIE METO/1bl 00€33apakKMBaHUS BOBI.
. AJITIOTPOIHS METAJIOB.
. Kuznp u gesrenpHocth .M. MeHaeneena.
. «[leproguyeckomy 3aKoHy Oyayliee He TPO3UT Pa3pPyLICHUEM. ..»
. Cuntes 114-ro sanemenTa - TpuyMd poCCUNUCKUX (PU3UKOB-SIEPIIUKOB.
. I3oTonel Bosopoaa.
. Ucnionb30BaHKEe paiuOaKTUBHBIX U30TOMOB B TEXHUYECKUX LIEJISX.
10. PEeHTreHOBCKOE U3ITYYEHHUE U €TI0 UCIIOIB30BAHUE B TEXHUKE U MEIULIMHE.
11. IIna3zma - 4eTBEPTOE COCTOSIHME BELIECTBA.
12. AMop@dHbI€e BelecTBa B MPUPOJIE, TEXHUKE, OBITY.
13. Oxpana okpyxkarmuien cpeibl OT XUMHUYECKOTr0 3arpsi3HeHus. KonnuecTBeHHbIE
XapaKTEPUCTUKU 3arPsI3HEHUS OKPYKAIOIIEH CpeIbl.
14. [IpumeHeHue TBEPOTO U ra3o00pazHoro okcuaa yriaeposaa (IV).
15. 3ammuTa 030HOBOTO SKpaHa OT XMMUYECKOTO 3arpsi3HCHMUS.
16. I'pyOonucriepcHbie CHUCTEMbI, UX Kiaccu(dUKanus ¢ UCIOJb30BaHUE B
npohecCuOHATBHOMN NesSTENbHOCTH.
17. KocmeTnyeckue refu.
18. [IpumeHeHue CycrieH3ui U AMYJIbCUN B CTPOUTEIBCTBE.
19. Munepalibl ¥ TOpHbIE TTOPOJIbI KaK OCHOBA JTUTOC(EPHI.
20. PacTBOpBI BOKpYT Hac. THUIIBI paCTBOPOB.
21. Bona kak peareHr u cpefia Juisi XMMUYECKOTO MpoIiecca.
22. Kuznb u nesrenpHocTh C. Appenuyca.
23. Bxiiag OTEYECTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUH DJIEKTPOJIUTHIECKON
I CCOITUAIIY.
24. YcrpaHeHue KeCTKOCTU BOJIBI Ha TPOMBIIIJICHHBIX TPEANPUITUSX.
25. CepHas KHCIIOTa — «XJ€0 XUMUYECKON MPOMBIIILIEHHOCTH.
26. Hcrnonb3oBaHWE€ MUHEPAIbHBIX KHUCIOT Ha MPEINPUATUAX PA3ITHUUYHOTO
podus.
27. OKCUJIBI ¥ COJIM KaK CTPOUTEIbHBIE MaTepUAIbI.
28. Uctopus rurca.
29. IloBapeHHast COJIb KaK XUMUYECKOE ChIPhE.
30. MHorommkuit KapOOHAT KAJIBIHSI: B IPUPOJIC, B MPOMBIIIIJICHHOCTH, B OBITY.
31. Peakiuu ropeHust Ha MPOU3BOICTBE U B OBITY.
32. BupTyanbHO€ MOJAEIMPOBAHNE XUMHUECKUX IIPOLIECCOB.
33. DAEeKTpoJIn3 PacCTBOPOB AJIEKTPOJIUTOB.
34. D1eKTpoJin3 paciuiaBOB IECKTPOJIUTOB.
35. [IpakTueckoe MIPUMEHEHUE AIEKTPOIN3A: paduHHUpOBaHUE,
raJibBaHOIJIACTUKA, TAIIbBAHOCTET U
36. Uctopus noiaydeHus: ¥ IPOU3BOICTBA AITFOMUHMUS.
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37. DAeKTPOIUTUYECKOE TIOJydeHHE U padUHUPOBAHUE MEM.

38. Xusnsb u nesrensHoCTh . J[PBH.

39. Ponp MeTaioB B HCTOPUM YEJIIOBEUYECKOM HUBHIM3auuu. Mcropus
OTEYECTBEHHOM 4epHOM  MeTamryprud. COBpPEMEHHOE  METAJLTyprUu4ecKoe
IIPOU3BOJICTBO.

40. UcToprs 0TE€4eCTBEHHOW BETHOM METAILTYpruu. Pojap METalIOB U CILJIAaBOB B
HAy4YHO- TEXHUYECKOM ITPOrpecce.

41. Koppo3usi METaioB ¥ CIOCOOBI 3aIIUTHI OT KOPPO3HH.

42. NnepTHBIC UK OJIarOPOJIHbBIE Ta3bl.

43. Posxnaromye coiau — rajoreHbl.

44. Victopus MBEICKON CITMYKH.

45. Ucropust BOSHUKHOBEHMS M Pa3BUTUSI OPTaHUYECKON XUMHH.

46. Xusub u aestenbHocTh A.M. ByTieposa.

4’7. Butanusm u ero Kpax.

48. Ponp OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHUM M Pa3BUTHH MHPOBOU
OPraHUYECKON XUMUH.

49. CoBpeMEHHBIE NIPECTABICHUS O TEOPUA XUMHUECKOTO CTPOEHUS.

50. DKonOrnYecKue acCreKThl HCIOJIBb30BAHUS YIIIEBOAOPOIHOTO ChIPBSI.

51.  DOKOHOMHYECKME  aCHEKTBl  MEXKIYHApOAHOTO  COTPYIHHYECTBA IO
MCITOJIb30BAHUIO YTIIEBOJOPOJAHOTO CHIPbSI.

52. Vcropust OTKpBITUS M pa3pabOTKU ra3oBbIX M HE(PTSIHBIX MECTOPOXKICHUI B
Poccuiickon @enepanumu.

53. Xumust yraeBoI0pOAHOIO ChIpbs U MOs Oyayiast mpodeccusi.

54. YrneBoaopoAHOE TOILIMBO, €r0 BUAbI U HA3HAYCHHUE.

55. CuHTeTHYeCKUE KayuyyKu: UCTOPHS, MHOT00Opa3ue U MepCreKTUBBI.

56. Pe3nHOTEXHHYECKOE MPOU3BOJICTBO M €ro pojb B HAYYHO-TEXHUYECKOM
nporpecce.

57. CBapo4HO€ MPOU3BOJICTBO U POJIb XUMHUH YTIIEBOJIOPOIOB B HEM.

58. Hedtr ®u ee TpaHCHOPTUPOBKA Kak OCHOBa B3aWMOBBITOJHOTO
MEXIYHApPOIHOIO COTPYAHUYECTBA.



4. YCJIOBUS PEAJIN3AIIMY YYESHOM JUCIUIIINHBI

4.1. MaTepuajbHO-TeXHUYECKOe o0ecrnedeHne y4eOHOH JUCITUTITTHHBI
Kaduner xumumn

Kowmrmexkt mebenu a1 yaeOHOTO TIporiecca.

MynbTuMeanitHOE 000PYIOBaHUE: TIEPCOHATBHBIN KOMIBIOTED - 1mT. (mIporeccop
IntelPentiumE2140/512Mb/160Gb/CR/DVD+RW).

[lporpammuoe obGecrieuenne: Microsoft Access (mmmensus  NelM123460);
Microsoft Office Standard (mnensus Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (mumensus NelM123460); Microsoft Visio
Professional (muniensust  NeIM123460); Microsoft Visual Studio Enterprise
(mamensus  NeIM123460);  Microsoft  Windows  Enterprise  (nuieH3us
NeIM123460); Arent Dr.Web (surensust Ne QS34-HC7C-SD53-K5L2); koMIuiekT
T'APAHT-Mactep (nunensus Nel12—-40272-000898); komruiekt 1O miast pemieHust
OCHOBHBIX IOJIb30BATEeIbCKUX 3amad  (cBobomHo pacmnp. [10); cmpaBouHas
npaBoBasi cucrema «Koncynprant Ilmoc» (konTpakt Ne2023 CB 3 ot
29.12.2022r).

CpenctBa 00y4eHHsI: KOMIUIEKT pa3qaTOYHOr0 MaTepHrasa, TaOIuIlbl U MJIaKaThl MO
XHMHH, CTeHI Tabnuia MenaeneeBa; HaOOp Mpe3eHTAIMI 10 pa3iesiaM XUMHUH.
424007, Pecniy6uka Mapuit i, r. Homkap-Oua, yi1. [TIpoxoposa, 1. 31, ka6. 311

Y4ueOHas adoparopusi

Kommutekt Mebenu 1yist yaeOHOTo mpoiliecca.

MynbTumMenuitHoe 000pynoBaHKEe: TPOCKTOp MyibTUMeanitHbI Sanyo PLC- XD
2600, nepenocuoi HoyTOYK Easynote TE 11 HC.

[Iporpammuoe obGecnieuenue: Microsoft Access (nmmensusi NelM123460);
Microsoft Office Standard (munensus Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (numensus NelM123460); Microsoft Visio
Professional (muuensus NeIM123460); Microsoft Visual Studio Enterprise
(uuens3ust  NeIM123460);  Microsoft  Windows  Enterprise  (JuueH3us
NelM123460); Arent Dr.Web (mumensus Ne QS34-HC7C-SD53-K51L.2); koMIuiekT
'TAPAHT-Mactep (nmuuensus Nel2—-40272-000898); komruekt 110 nns pemenus
OCHOBHBIX TOJIb30BaTEIbCKUX 3adau (cBobomno pacop. I10); cnpaBouHas
npaBoBasi cucrema «Koncynprant Ilmoc» (konTpakt Ne2023 CB 3 ot
29.12.2022r).

CpenactBa o0yueHUs: BBHITSOKHOM TmKad, mkad IS XUM. TOCYIbI, CTOJIBI
JabopaTopHble C TIOJKAMHU IS XHM. PEAaKTHBOB, CTOJBI C JIAOOPaTOPHBIMU
MoJIKamMu, MmKad ISl XUM. PEaKTUBOB, BBIIPSIMUTENh JJEKTPUUYECKOTO TOokKa B-
OINIEJl, snexTpudeckue IINTKU, OaHs BOJSHAS, XUMUYECKas MOCYy/a, PEaKTHUBHI,
MeIanaKa MarHUTHasl.

424000, Pecniybniuka Mapuii D11, ropo ﬁomKap—Ona, iomans Jleanna, qom 3,
ka0. 311

YueOHO-uCCIe0BaTeNbCKAS JJa00paTOpusi — M3MePUTeIbHAS
Kommiekt Mebenu 1t yueOHOro npoiiecca.



CpenctBa oOy4eHus: Bechl d5iekTpoHHble aHanuTHaeckue AF - R 220 CE VIBRA;
71a00paTOPHBIN OMOPEAKTOPHBIA KOMIUIEKC JIJI yCKOPEHHOT'O0 KOMIIOCTUPOBAHUS U
nepepadOTKy; JaMIia C TIOJBIM KaTooM Ha AG; Jamma ¢ moJsIM KaToaoM Ha AL;
neyb mydemnpaas MUMII-17Y3; npubop pH 150 M; npubop pH 150M; pH-
metrp/mornomep UIJI-113; cromsr mabopaTopHBIE, CTOIBI XUMUYECKHE.
424000, Pecniy6mka Mapwuit D11, ropo I7IOH1Kap-OJ1a, mIomans Jlenuna, mom 3,
kab. 310
4.2. UudgopmannonHoe odecnevyeHre y4eOHOM TUCHMIIIMHBI

OcHOBHAs U JIOTIOJIHUTEIIbHAS JTUTEpaTypa

Ne KonunuectBo
n/n | CucOK UCTIOIB3yeMOM JIUTEPATYPHI (neuammusie u30anus, | SK3EMIUISIPOB, UMEIOIINUXCS B
JEKMPOHHbBLE U30AHUS 3A NOCTICOHUE 5 Tiem) OMOIMOTEKE, UJIU CChIJIKA HA
3BC
OCHOBHAS JIUTEPATYPA
1. I'a6puensin, O. C. Xumus: 10-it kinacc: 6a30BbIil ypOBEHb DIIEKTPOHHBIN pecypc
: yaeonuk / O. C. I'abpuensu, U. I'. Octpoymos, C. A.
CnaakoB. — 6-e u3n., crep. — Mocksa : [IpocBemenue,
2024. — 128 ¢. — ISBN 978-5-09-112176-6. — Tekcrt :
9JICKTPOHHBIN /  JlaHb :  DJIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/408671

(mata ob6pamenus: 27.05.2024). — Pexum gocrtyna: uis
aBTOPU3. NIOJI30BATEIICH.

2. I'a6puensin, O. C. Xumus: 11-if knacc: 6a30BbIi YPOBEHb DIEeKTPOHHBIN pecypc
: yueOnuk / O. C. TI'abpuensn, U. I'. Octpoymos, C. A.
CrnankoB. — 6-e u3n., crep. — Mocksa : [IpocBemenue,
2024. — 127 ¢. — ISBN 978-5-09-112177-3. — TexkcT :
ANEKTpOHHBIN //  JlaHp :  2JIEKTPOHHO-OMOIMOTEUHAs
cuctrema. — URL: https://e.lanbook.com/book/408668
(matra oOpamenusi: 27.05.2024). — Pexum goctyna: as
aBTOPH3. M1OJIb30BATENEH.

JOITOJIHUTEJIbHA S JIMTEPATYPA

1. Xumus: 10-ii kaace: yrnmyOn€HHbIN ypOBEHB : y4eOHUK / DIEeKTPOHHBIN pecypc

B. B. Epemun, H. E. Ky3pmenko, B. U. Tepenun [u ap.] ;

nox penaknuedd B. B. Jlynmna. — 10-e wu3m., crep. —

Mockga : Ilpocsemenue, 2023. — 446 ¢. — ISBN 978-5-

09-107226-6. — Tekct: onexTpoHHbIH //  JlaHb

AIIEKTPOHHO-OUOIHOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/334892 (mara oOpameHus:

27.05.2024). — Pexum jgoctyma: IS aBTOPH3.

MOJIB30BaTENEH.

2 Xumusi: 11 kaacc: 6a30Bbiii ypoBeHb @ yueOHUK / B. B. | DnexTpoHHBIN pecypc
Epemun, H. E. Ky3smenko, A. A. /Ipo3nos, B. B. JIynun ;

nox penakmueir B. B. Jlynuna. — 9-e wm3a., crep. —
Mockaa : IIpocsemenne, 2022. — 223 c¢. — ISBN 978-5-
09-087938-5. —  Tekct: omekTpoHHbIi /  JlaHb

AIIEKTPOHHO-OUOIHOTEYHAS cucrema. — URL:

https://e.lanbook.com/book/334901 (mara oOpameHus:




27.05.2024). —
10JIb30BATENIEH.).

Pexum  pocryna:

hiae: ¢

aBTOPHU3.




5. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHUS YYEBHOM
JAUCHUIIJIINHBI

KoHTpons u oIleHKa pe3yJbTaTOB OCBOCHUS Y4YEOHOM JUCHUILIAHBI
OCYLIECTBJISIETCS IpernojaBareneM B (hOpMe TEKYIIEro KOHTPOJIA YCIEBAEMOCTH U
IIPOMEKYTOUYHON aTTECTALINH.

[IpomexxyTouHasd  arrectauuds HMEET LEJIbl0  ONpPENENIUTh  CTENEHb
JOCTH)KEHHS 3aIUIaHUPOBAHHBIX PE3YyJbTAaTOB OOYYEHHsS MO JUCUUIUIMHE 32
nepuoji o0ydenus. Dopma MPOMEKYTOUHOM aTTecTaluu - AUQdepeHInPOBAHHBIN
3a4er.

Texymuil KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIISIETCS B IIPOLIECCE MPOBEICHNUS
IPAKTUYECKUX 3aHATHH, 00ECIIeUnBaeT OLEHUBAHUE X0Ja OCBOCHMSI JUCIIMILIIUHBI.

®opMBI TEKYIIETO KOHTPOJS YCIEBACMOCTH: mecmuposarue, yCmublii onpoc, 0okiao,
6blNoOJIHeHUue U sauuma 06y1lCIIOWMMMC}Z quueudyaJlebzx 361()aH1/l12, npoeKmoe, uccneoosanuil u

op.

Ne HanmenoBanue temsl Pe3ynbrarel 00yueHus @OpMBI KOHTPOJIA
(paznena) 10 TUCLIUILIAHE
1. | Pazgen 1. OcHOBBI cTpoeHUs OK 01 TectupoBanue
BEILECTBA. OK 02 YcTHBIN onpoc
2. | Paznen 2. XuMu4ecKkue peakiuu. OK 01 TectupoBanue
OK 04 VYcrHblil onpoc
KonTtposnbHas pabota
3. | Pazmen 3. CtpoeHne u cBoiicTBa OK 01 TectupoBanue
HEOPraHUYECKHUX BEILECTB. OK 02 YceTHBIT onpoc
OK 04 KontponbHas padota
IIK 1.6
4. | Paznen 4. CtpoeHue u CBOWCTBa OK 01 TectupoBanue
OpraHUYECKHUX BEILECTB. OK 02 YcTHBII onpoc
OK 04 KontponbHas padota
IIK 1.1
IIK 1.6
5. | Pasmen 5. Kunernueckne u OK 01 TectupoBanue
TEPMOANHAMUAYECKHUE OK 02 VYcrHbIil onpoc
3aKOHOMEPHOCTHU IIPOTEKaHUs IIK 1.1
XUMHUYECKHUX PEAKIIUM. K 1.6
6. | Paznen 6. PacTBOpHI. OK 01 TectupoBanue
OK 02 VYcrHbIil onpoc
OK 07
IK 1.1
IIK 1.6
7. |Pazgen 7. Xumus B ObITYy U OK 01 TectupoBanue
IIPOU3BOCTBEHHOMN OK 02 YceTHBIT onpoc
NEITEILHOCTH YEJIOBEKA. OK 04
OK 07
IIK 1.1
IIK 1.6




PesynbraTel cnaun auddepeHnnpoBaHHOTO 3a4eTa OLEHUBAIOTCS TI0 IIKaje
«OTIIMYHOY, «XOPOLIO», «yTOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHO.

OreHka «3a4Te€HO» BBICTABIIACTCS O0yUaIOIIEMyCsl, KOTOPBIM UMEET 3HAHUS
OCHOBHOTO MaTepuaya, MpOsBIAECT YMEHHE JIOTUYHO €ro M3jaraTh, XOTS MOKET
JIOTIyCKaTh HETOYHOCTH B H3JIOKEHUU MaTepuana, HEIOCTAaTOYHO MpaBUIIbHBIC
(bOopMyIUPOBKH; yMEEeT B 1EJIOM MPUMEHSATh TMOJYyUYEHHBIC 3HAHUS MPH
BBIMIOJTHEHUH THUIOBBIX MPAKTUYECKHUX paldOT, XOTS MOXKET HCIBITHIBATh
3aTPYAHEHUS MPHU UX BBHITIOTHEHUU.

OrneHka «OTIMYHO» BBICTABIAETCS OOydYaromeMycs, KOTOPBI TIIyOOKO |
IPOYHO YCBOWJI MPOrPaMMHBIN MaTepual, TNpOsBISET 3HAHHE OCHOBHOM U
JOTIOTHUTENIBHOM ~ JIUTepaTypbl,  IPaMOTHO,  JIOTHYECKH  CTPOWHO U
apryMEHTUPOBAHO M3JaraeT MaTepuai, [JaeT MCUEpHbIBAIOIIME OTBETHl Ha
IIOCTaBJIEHHbIE BOMPOCHL. B 0TBETE TECHO YBS3bIBACTCS TEOPUS C MPAKTUKOU, MpHU
TOM OOYyYaIOLIUIICS HE 3aTPYIHSIETCS C OTBETOM IPH BHIOM3MEHEHUH 3a/IaHus,
CBOOO/IHO CTIPABISETCS C MPAKTHUYECKUMH 3aIaHUSMHU.

OmeHka «XOpOIIO» BBICTABISAETCS OO0ydYaroImeMycs, TBEPIO 3HAIOIIEMY
IPOrpaMMHBIA MaTepuall, KOTOPBIA M3JaraeT €ro rpaMOTHO M MO CYIIECTBY, HE
JIOTTYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, MPABUIHHO
MPUMEHSET TEOPETHUECKHUE TMOJIOKEHUS TP PEIICHUH MPAKTHUYECKUX BOIPOCOB U
3a71a4, HE MCTBITHIBACT 3aTPYHEHUI C OTBETAMH Ha BOIPOCHI.

OneHka «yAOBIETBOPUTEIBHO» BBICTABISIETCS OOYyYarolIeMycsi, KOTOPBIN
UMEEeT 3HaHMs TOJILKO OCHOBHOIO MarepHuajia, HO HE YCBOWJ €ro JeTalie,
JIOTTYCKaeT HETOYHOCTH, HEJOCTATOYHO MPaBUIIbHBIE (POPMYITUPOBKH, UCTIBITHIBAET
3aTPYJHEHUS NPU BBIMOJIHEHUN IPAKTHUECKHUX padoT.

OrneHka «HeyIOBIETBOPUTEIHHO» BBICTABISAETCS 00ydaroImeMycsi, KOTOPbIH
HE 3HAeT 3HAYMTEIbHOW 4YacTH MPOrpaMMHOIO MaTepuaia, JOMyCKaeT
CYIIECTBCHHBIC OIIMOKH, HEYBEPEHHO, C OOJIBIIMMH 3aTPYAHCHUSIMH BBITIOTHSET
MpaKTUYECKUE PabOoTHhI.



