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PaGouas mporpamma y4eOHOW IUCHUILIUHBI pa3paboTaHa HAa OCHOBE
denepanbHOrO rocyJapcTBEHHOT0 obpaszoBarenbHoro cranaapra (nainee — @I'OC)
cpeanero mnpodeccruoHabHOro obOpaszoBanus (nanee CIIO) mnst ykpynHEHHBIX
rpynn  npodeccuit u  cneunuansHocteir  YITIC  53.00.00 My3bikaiibHOE
nmpou3BoACcTBO:  53.02.08 My3blkanbHOE  3BYKOOIIEPATOPCKOE  MacTEpPCTBO,
YTBEPKJICHHBIM TpHKa3oM MuHucrepcTBa oOpa3oBaHus U Hayku Poccuiickoi
®eneparuu ot 13.08.2014 Ne 997 (pen. ot 03.07.2024).

Opranuzanus [Tpodeccronanvhas oOpa3oBaTelibHasE OPTaHU3AIUS
pa3padoTumK: aBTOHOMHasI HEKOMMepueckasi opranuzanus «Komremk
KyJbTypsl 1 ciopta» (II0O AHO KKC)

Pa3zpa6oruuk: [lecrepes [laBen AnekcaHapoBuy — MpenojaBaTelb aCTPOHOMUH,

€CTECTBEHHOHAYYHBIX JUCHUIUIMH (XUMHH, reorpaduu, OMOJOrun) TUCHUILIMH B
ITIOO AHO KKC

«Paccmorpeno» Ha 3acemanuu IIIIK  ChoeuwanbHOCTEM  TBOPUYECKOM
HanpasieHHoctu [I0OO AHO KKC «27» mas 2026r. mporokon Ne CTH IIIK
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COIEPKAHUE

OBIIA ST XAPAKTEPUCTUKA PABOUYEN ITPOIPAMMBI
OBLIEOBPA3OBATEJILHON JUCLIUTUIMHDI

CTPYKTVYPA U COJIEPYKAHUE OBLIEOBEPA3OBATEJILHOM
JICLIUTUIMHDI

YCJIOBUS PEAJIM3ALIU [TPOTPAMMBI
OBILIEOBPA3OBATEJILHON JVCLIUTUIMHDI

KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUS
OBLIEOBPA3OBATEJLHON JUCLIUTUIMHDI
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1. ObIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA30OBATEJBHOU JUCIUITIMHBI « XUMMU A »

1.1. Mecro yuyeOHOIi JAUCHMIUIMHBI B CTPYKTYpe OCHOBHOI
00pa3oBaTeJIbHOI MPOTrPaAMMBI
OO61eoOpa3oBaTesibHasl TUCHUILIMHA «XUMHS» SBISETCS 005S3aT€bHON 4YacThiO
001eobpazoBaTebHOTO [UKIA oOpa3oBaTenbHON mporpammbl CIIO Ha 06ase
OCHOBHOTO o001mero ob6pazoBanus c¢ mnoaydeHuem COO c yderom TpebOoBaHUI
®I'OC CIIO mna ykpymHeHHBIX rpymnn npodeccuid u crnenuanbHoctedn YITIC
53.00.00 Mys3bikasibHOE IIPOU3BOJICTBO: 53.02.08 My3bikanbHOE
3BYKOONIEPATOPCKOE MAaCTEPCTBO, YTBEPKIACHHBIM MpUKa3zoM MHUHHUCTEPCTBA
obpazoBanusi u Hayku Poccuiickoit @enepauun ot 13.08.2014 Ne 997 (pen. ot
03.07.2024).

1.2. Heab 1 niianupyemblie pe3yabTAThbl 0CBOCHHUS IMCLHMILINHBI

@OopMHUpPOBAHUE Yy CTYJECHTOB XUMHYECKOM COCTABISIOMIEN €CTECTBEHHO-
HAay4YHOM KapTHUHBI MUpa KaK OCHOBBI INPUHATHS PEIICHWH B XU3HEHHBIX U
IPOU3BOJACTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOI'O ITOBEJEHUS B IPUPOIHOM cpele.
3agaun JAUCUMIIUHBI:

1) chopmupoBath MOHMMAaHUE 3aKOHOMEPHOCTEHM MPOTEKAHUS XUMHYECKUX
IIPOLIECCOB U SIBJIICHUHN B OKPY XKAIOWIEH Cpelie, LIEJIOCTHOM HayYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh yMEHUS NPOBOIUTH pacyeThl MO XUMHUYECKUM GopMmyiaM U
YPABHEHUSIM XHMHMUYECKMX pEaKkUui, IUIaHUPOBAaTh W  HHTEPIPETUPOBATH
pe3yabTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM NMPOBEACHUS XUMHUYECKUX SKCIIEPUMEHTAIBHBIX
UCCIIEIOBAHHUI C COOIOICHUEM TpaBuiI 0€30MacHOro oOpalieHus ¢ BelecTBaMu 1
1a00paTOpHBIM 000PYIOBaHUEM;

4) pa3BUTh YMEHHMS AaHAJIU3UPOBATH, OLEHUBATH, MPOBEPITH Ha
JIOCTOBEPHOCTH M 00001aTh HH()OPMAITHIO XUMUIECKOTO XapaKTepa U3 Pa3IMIHbIX
MCTOYHUKOB;

5) cdopmupoBaTh yMEHHMS MPOTHO3UPOBATH  MOCIEACTBUS  CBOEHU
NEeATENbHOCTH W XUMUYECKUX MPHUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
IIPOIIECCOB;

6) chopMupoBaTh MOHUMAHKE 3HAYUMOCTHU JOCTHXKEHU XUMUYECKON HAyKU
Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAILHON U MPOU3BOJICTBEHHOM cdep.

Iliianupyembie  pe3yabTaTbl  OCBOCHUA 001eoOpa3oBaTeIbHOI
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco6oe 3HaueHue aucuuIuiHa umeet npu Gopmuposannu u pazsutuu OK u T1K.

OO0mme KoMneTeHUMHU IInanupyemble pe3ybTaTbl 00y4eHHA

O0mme JAucuuniimHapHbie

OK 01. BeiOupats
CTIIOCOOBI pPeIICHHUS 3a1a4
po¢eCCHOHATBHOU

B yacTtu Tpy10BOro BOCIIUTaHUS:
- TOTOBHOCTH K TPYLy,
OCO3HAHHE LICHHOCTHU

- BIaJE€Th CUCTEMOUN XUMHUYECKUX
3HaHUM, KOTOpask BKIIOYAET:
OCHOBOIIOJIAraloIIne TOHATUS




ACATCIIBHOCTHU
IMIPUMEHUTCIIBHO K
Pa3JINIHBIM KOHTCKCTaM

MacTepCTBa, TPYIA0II00UE;

- TOTOBHOCTh K aKTUBHOU
JESTEIIbHOCTH TeXHOJIOTHIECKOU
U COIMAJIbHON HAIPaBICHHOCTH,
CHOCOOHOCTh MHUITMHPOBATH,
TUTAHUPOBATh U CAMOCTOSITEITEHO
BBITIOJTHSATH TaKyIO
NeSITeTTLHOCTD;

- HHTEpEC K pa3IuyHbIM chepam
npodeccuoHaIbHON
JESITEIIbHOCTH, OBJIa/ICHUE
YHHUBEPCAITLHBIMU YYCOHBIMHU
MO3HABATEIILHBIMU JICHCTBUSMU:
a) 6a30BBIC JTIOTUUECKHE
JIEUCTBUSA:

- CAMOCTOSITEIIEHO
dbopMynHpoBaTh U
aKTyaJU3UpOBaTh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YyCTaHABJIMBATh CYIIECTBCHHBIH
MpU3HAK WIA OCHOBAHUS IS
CpaBHEHWUSI, KllacCH(PUKALINU U
000011IeHHS;

- OTIPE/ICTIAT LENN
JESITEIIbHOCTH, 33]1aBaTh
napaMeTphl U KPUTEPUHU HX
JOCTHXKECHHUS;

- BBISIBJIATH 3AKOHOMEPHOCTH H
MPOTUBOPEYHS B
paccMaTpUBaEMBIX SBJICHHSX;

- BHOCUThH KOPPEKTHUBHI B
NeSITeTTbHOCTD, OLICHUBATh
COOTBETCTBUE PE3yIbTATOB
TeJISIM, OIICHUBATh PUCKU
MOCIIEACTBHUM JIEATEIHHOCTH;

- pa3BUBaTh KPEaTHBHOE
MBIIUICHUE TIPH PEIICHUN
YKU3HEHHBIX TIPOOIIEM

0) 6a30BbBIC UCCIICAOBATCIIBCKUE
NICUCTBUS:

- BIIAJICTh HaBBIKAMU y4eOHO-
HUCCIIEI0BATENbCKON U
NPOCKTHOM JIEATEITLHOCTH,
HABBIKAMU Pa3peIICHHUS
npooiieM;

- BBISIBJISITH IIPUIMHHO-
CJICJICTBEHHBIC CBSI3U U
aKTyaJIM3UPOBATH 33124y,
BBIJIBUTATh TUIIOTE3Y €€
pEIICHHS, HAXOAUTh apTyYMEHTBI
JUTSL IOKa3aTeNIbCTBA CBOUX
YTBEPKJICHHI, 3a]1aBaTh

(XMMUYECKUI 3JIEMEHT, aTOM,
3JICKTPOHHAs 000JI0YKa aToma, S-,
p-, d-pneKTpOHHBIE OpOUTAIIN
aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTD,
ANEKTPOOTPHUIATETLHOCTD,
CTENEHb OKUCIIEHUS, XUMUYECKast
CBsI3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIA 00BEM, YTIIepOHBII
CKeJeT, (PyHKIMOHANbHAS TPy,
pagukan, u30Mepusi, U30Mephl,
TOMOJIOTMYECKUHN PsilI, TOMOJIOTH,
YIJIEBOJOPObI, KUCIOPOI- U
a30TcoJeprKaIlue COeIMHEHUS,
OMOJIOTUYECKH aKTHBHBIC
BeleCTBa (YTJIE€BObI, JKUPBI,
Oenku), MOHOMED, TIOJTUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS, KpUCTaITnYecKas
peuieTKa, TUIbl XUMHUYECKUX
peakiuii (OKUCIUTETBHO-
BOCCTAHOBUTEIBHBIE, K30~ U
SHAOTEPMHUUYECKUE, PEAKIINH
MOHHOTO 0OMEHa), pacTBOp,
AJEKTPOJIUTHI, HEAIEKTPOIUTHL,
3IEKTPOJIUTUYECKAS
JUCCOLIMAIUS, OKUCITUTEb,
BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOW PEaKInu,
XUMHUYECKOE PAaBHOBECHUE), TEOPUU
Y 3aKOHBI (TEOPUSI XUMUYECKOTO
CTPOEHHUSI OPTaHMYECKUX BEILIECTB
A.M. bytneposa, Teopust
JJIEKTPOJIUTUYECKON
JUCCOLIMAIINY, IEPUOTNIECKUI
3akoH /JI.1. MenpeneeBa, 3aK0H
COXpaHEHHUs MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKU I
A3BIK XUMUH, (DAKTOJIOrHUECKHe
CBEJICHHUS O CBOMCTBAaX, COCTaBe,
MOJTyYeHUH U O€301acHOM
WCTIOJIb30BaHUHU BaXKHEUIIINX
HEOPTraHUYECKUX U OPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM
NeSTeTLHOCTH YEJIOBEKA;

- YMETh BBISBIIATH XapaKTepHbIC
MIPU3HAKU U B3aMMOCBS3b
W3YYCHHBIX MMOHATHH, TPUMEHSITh
COOTBETCTBYIOIINE TIOHITHS TPU
OTHMCAaHUU CTPOCHHS U CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX




napaMeTpsl U KPUTEPUU
penieHus;

- aHAJM3UPOBATH TOJTYyUYEHHBIC B
X0JIe PEIICHUS 3aa4u
pe3yNbTAThI, KPUTUIECKU
OIICHUBATH UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MECHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B
MO3HABATEIIbHYIO U
NPaKTUYECKYIO 00JIaCTH
JKU3HEACITEILHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS
W3 Pa3HBIX MPEIMETHBIX
o0JtacTeii;

- BBIJIBUTaTh HOBEIE HJIEH,
npeiaraTh OpUrHHAIbHBIC
MOIXO/BI U PEIICHHUS;

- CIOCOOHOCTH MX
HCIIOJIb30BAHMS B
MO3HABaTEIILHOM 1 COIlHAIbHOMN
MIPaKTUKE

BEILECTB U UX IIPEBPALLECHUN;
BBISIBJIATh B3aUMOCBSI3b
XUMUYECKHUX 3HAHUM C OHATUSIMU
Y NIPEACTABICHUSAMU JPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
- YMETh UCNOJIb30BAThH
HaUMEHOBAaHUS XUMUYECKUX
COEIMHEHUI MEXITYHapOIHOIO
COI03a TEOPETUYECKOUN U
MPUKIAAHON XUMUHU U
TpUBUAJILHbBIC HA3BAHUS
BaYKHEHIIINX BEIIECTB (3TUJICH,
aleTHIICH, TIIUIepUH, PeHOM,
dbopmanbaeru, ykCycHas
KHUCJIOTA, TJIUMLWH, YyTapHbIi ras,
YTJIEKUCIIBIN Ta3, aMMUaK,
raiieHasi U3BeCTh, HeTalieHas
W3BECTh, TUTHEBASI COJA U
JPYTHX), COCTABIATH (YOPMYJIIBI
HEOPraHUYECKNX U OPraHUYECKUX
BEILIECTB, YPAaBHEHUS XUMUYECKHUX
peakuuii, OOBICHITH UX CMBICI;
MOATBEPKIATh XapaKTEPHbIC
XUMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMHU
SKCHEPUMEHTAMU U 3aMNACAMHU
YPAaBHEHUN XUMUYECKUX PEAKLUN;
- YMETh YCTaHABIMBAThH
MPUHAJICKHOCTh N3YUYEHHBIX
HEOPraHUYECKNX U OPraHUYECKUX
BEILIECTB K ONpEEICHHBIM
KJIacCaM M IPpyIIaM COCIUHEHUN,
XapaKTEepU30BaTh UX COCTAB U
Ba)KHEHIITE CBOMCTBA;
ONPENIEATh BUbI XUMUUYECKUX
cBs3el (KOBaJeHTHAs, MOHHAS,
MeTaJuIM4ecKas, BOJAOPOJIHA),
THUIIbI KPUCTAJUIMYECKUX PEIIETOK
BEILIECTB;

KJaccuuIupoBaTh XUMUYECKHE
peakiuy;

- chopMHpOBaTh MPEACTABICHUS:
0 MaTepUaIbHOM €UHCTBE MHUpA,
3aKOHOMEPHOCTSX U
M03HABAEMOCTH SIBJICHUI
MIPUPOJIBI; O MECTE U 3HAUCHUU
XUMUU B CUCTEME €CTECTBEHHBIX
HayK U €€ pojiu B 00ecTieueHun
YCTOMUYMBOTO pa3BUTHUS
YeJI0BEUECTBA: B PEIICHUH
po0GJIeM SKOJIOTHYECKO,
SHEPreTUYECKON U MUILIEBOMN




0€3011aCHOCTH, B Pa3BUTUHU
MEUIMHBI, CO3/IaHUU HOBBIX
MaTepHanoB, HOBBIX UCTOYHUKOB
SHEPTHH, B 00CCTICYCHUHN
paIoHaIBLHOTO
MIPUPOIONOIB30BaHUS, B
(hopMHUpOBaHUH MUPOBO33PEHUS U
oOuieil KyJabTyphl YelloBeKa, a
TaKXKe IKOJIOTUICCKU
000CHOBAHHOT'O OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IPUPOJIHOU
cpene;

- BIIAJICTh CUCTEMOW XUMHYECKHIX
3HAHUM, KOTOpasi BKJIFOYAET:
OCHOBOTIOJIATaIOIIUE TIOHSATHUS
(IOTIOTHUTENBHO K CHCTEME
MOHATUI 0a30BOT0 YPOBHSA) -
W30TOIIbI, OCHOBHOE 1
BO30YKJIEHHOE COCTOSTHUE aTOMa,
ruOpuaAn3aIys aTOMHBIX
opOuTanei, XumMmu4eckas cBsI3b
("O" u"", kpaTHbIE CBA3M),
MOJISIpHAsi KOHIICHTpaIus,
CTpyKTypHas (hopmyiia, U30MepHs
(cTpykTypHasi, reoMeTpuIecKas
(TIMc-TpaHCc-u30Mepus ), TUITBI
XUMHUYECKHUX peakluil (romo- u
reTeporeHHble, 00paTUuMbIe U
HEOOpaTUMBIE), PACTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE
CUCTEMBI), KPUCTAUTOTUPATHI,
CTENeHb JUCCOLIUALINHY,
AIEKTPOJIN3, KPEKHHT,
prudOpPMUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH,
MHPOBO33PEHYECKUE 3HAHUS,
JeKalIue B OCHOBE MIOHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBICHHIH,
COBpPEMEHHBIE MTPEICTABICHUS O
CTPOCHHH BEIIECTBA HA aTOMHOM,
MOJIEKYJISIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSIX;
MIPEJCTABICHUS O MEXaHU3MaxX
XUMHYECKHUX PeaKIIHid,
TEPMOJUHAMHYCCKUX H
KHHETUYECKUX 3aKOHOMEPHOCTSIX
WX MPOTEKAHHSI, 0 XUMUICCKOM
PaBHOBECHH, TUCTIEPCHBIX
cucreMax, (GaKTOJIOTUIECKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe,
TOJTYYEHUHU U 6€301aCHOM




WCIOJIb30BaHUH BAXKHEUILINX
HEOPraHUYECKUX M OPraHuYeCKUX
BEIIECTB B OBITY U MPAKTHUECKOMN
NeSITeIbHOCTH YeJIOBEKa; 00IInX
HAyYHBIX IPUHIIATIAX
XMMHYECKOTO IPOU3BOCTBA (Ha
IIpUMepe IPOU3BOJICTBA CEPHOU
KHCIIOTBI, aMMHaKa, METaHoJIa,
nepepadoTku HeTH);

- YMETh NPOBOJIUTH PACUYETHI 1O
XUMHAYECKHM (hopMyTiam U
YpaBHEHUSAM XUMHUECKHUX
peaKUHUii C HCIIOJIL30BAHUEM
(bU3MYECKUX BEIMYHH (MaCCHI,
00beMa ra3oB, KOJIMUECTBA
BEIIIECTBA), XapaKTEPUIYIOMINX
BEIIECTBA C KOJIMYECTBEHHOMN
CTOPOHBI: pacyeThl M0
HAXO0XKIEHUIO XUMUYECKON
(hopMyIIBI BEIIECTBA; PacueThl
Macchl (00beMa, KOJIMIecTBa
BEIIECTBA) MPOYyKTa PEAKIIUH,
€CJIM OJTHO U3 UCXOHBIX BEIIECTB
JTaHO B BUJIE pacTBOpa C
ONPEACIEHHON MacCOBOM J10EN
PacTBOPEHHOTO BEILIECTBA WU
JTaHO B U30BITKE (MMEET MPUMECH);
pacyeThl MacCOBOW MU OOBEMHOMN
JIOJIA BBIXOJ1a IPOJIyKTa PEaKlnu;
pacyeTsl TeroBoro ¢ dexra
peakuuii, 00bEeMHBIX OTHOIICHHIA
ra3os;

- YMETb BBISBIISITH XapaKTEPHbIE
MIPU3HAKU U B3aUMOCBS3b
W3YUYEHHBIX MMOHATUM, TPUMEHATD
COOTBETCTBYIOIINE MOHITUS MTPU
OMHUCAHUU CTPOEHUS U CBOMCTB
HEOPraHUYECKUX M OPraHuYeCKUX
BEILECTB U UX IIPEBPALLECHUN;
BBISIBJISITH B3aMOCBSI3b
XUMUYECKUX 3HAHUU C IOHATUSIMU
Y TIPEJICTaBICHUSMH JPYTHX
MpeIMeTOoB aJisi 6osee
OCO3HAaHHOTO TTOHUMAaHUS U
OOBSICHEHHS CYIITHOCTH
MaTepuaIbHOTO CAMHCTBA MUPA;
WCIOJIb30BaTh CUCTEMHbIE
XUMUYECKHUE 3HAHUS TSI
OO0BSICHEHUS ¥ IPOTHO3UPOBAHUS
SIBJICHUI, HTMEIOIIUX
€CTECTBEHHOHAYYHYIO IPUPOY;

- YMETh HCTIOJH30BATh




HaUMEHOBAHUS XUMUYECKUX
COEIMHEHUI MEXITYHapOIHOIO
COI03a TEOPETUYECKOUN U
MPUKIAAHON XUMUHU U
TpUBUAJIbHbIC HA3BaHUS BEUIECTB,
OTHOCSILNXCS K U3yUYECHHBIM
KJIacCaM OPraHUYECKUX U
HEOPraHUYECKUX COEANHECHUI;
HCIIO0Ib30BATh XUMUYECKYIO
CUMBOJIMKY JJI1 COCTaBJICHUS
(hopMyT HEOpraHNYECKHUX
BEILIECTB, MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX )
(hopMyIT OpraHNYECKHX BEIIECTB;
COCTaBJISITh YPaBHEHUS
XUMHYECKHUX PEAKIUU U
PacKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKIINI
MOCPEICTBOM COCTABJICHUS
3JIEKTPOHHOTO OajaHca ATHX
pEaKLHnii;

peakuuii HOHHOTO OOMeHa Iy TeM
COCTaBJICHUS UX MOJHBIX U
COKpAIllCHHBIX NOHHBIX
YPAaBHEHUU;

pEeaKUIU TUIPOIN3a, peaKnui
KOMIUIEKCO0Opa3oBaHus (Ha
MpUMepe THIPOKCOKOMIUIEKCOB
[IMHKA U AJIFIOMUHUSA);
MIOATBEPKIATh XapaKTEPHbBIE
XUMUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIIMMHU
SKCIEPUMEHTAMU U 3aMUCIMHU
YpaBHEHUN XUMUUYECKUX PEAKIINi;
- YMeTb KJIaccu(uIupoBarthb
HEOPraHUYECKHE U OPraHUYECKUe
BEILIECTBA U XUMUYECKHUE PEaKIInH,
CaMOCTOSITENIbHO BHIOMPATH
OCHOBaHUS U KPUTEPUH IS
KJ1accu(UKaLUU U3y4aeMbIX
XUMHUYECKHX O0BEKTOB;
XapaKTEepU30BaTh COCTaB U
BaKHEUIITNE CBOMCTBA BEIIECTB,
MPUHAICKAIINX K
ONpEeJIETICHHBIM KJlaccaM 1
TpyIIaM coeuHEeHUH (TIPOCThIe
BEILECTBA, OKCU/IbI, TUAPOKCHIBI,
COJIN; YTJIEBOJOPO/IbI, TPOCTHIE
3¢upbl, CIUPTHI, HEHOIBI,
aJIbACTU/IbI, KETOHBI, KAPOOHOBHIE




KHCJIOTHI, CIIOKHBIE 3(UPHI,
YKUPBI, YTIEBOIbI, AMUHBI,
AMHUHOKHCIIOTBI, OCJIKH);
MIPUMEHATH 3HAHUS O COCTABE U
CBOMCTBAaXx BEILECTB JJIA
AKCTICPUMEHTAIBHON TTPOBEPKHU
TUIIOTE3 OTHOCUTEILHO
3aKOHOMEPHOCTEH TPOTEKaHUS
XUMHYECKHUX PEAKIUU U
MIPOTHO3UPOBAHHUS BO3MOKHOCTEH
WX OCYIIECTBIICHHUS;

- YMETb MOATBEPKIaTh Ha
KOHKPETHBIX MPUMEPAX XapaKTep
3aBUCUMOCTH PEAKIIMOHHON
CIOCOOHOCTH OPTaHUYECKHX
COCIMHEHUH OT KPAaTHOCTH M THITA
koBaeHTHol csasu ("O"u "),
B3aMMHOTO BJIIMSHHUSA aTOMOB U
TPy aTOMOB B MOJIEKYJIaX; a
TaKXe OT 0OCOOCHHOCTEH
peanu3anyu pa3IudaHbIX
MEXaHHU3MOB MPOTEKAHMS
pEeaKLHnii;

- YMETh XapaKTepU30BaTh
ANEKTPOHHOE CTPOSHHE aTOMOB (B
OCHOBHOM M BO30YKICHHOM
COCTOSIHMH ) © HIOHOB XHMHYECKUX
37eMeHTOB | - 4 mepuoaoB
ITepuonnueckoii cucremst [1.1.
Menneneesa ¥ UX BaJICHTHBIE
BO3MOYXHOCTH, HCTIOJIB3YSI
moustus s, "p", "d-
AJIEKTPOHHBIE" OpOUTAIH,
SHEPTeTHYECKUE YPOBHHU;
OOBSICHATH 3aKOHOMEPHOCTH
H3MEHEHHS CBOMCTB XUMUYECKHX
3JIEMEHTOB M 00pa3yeMbIX HMU
COEMHEHMI IO MEPHOIaM 1
rpyIIaM;

OK 02. Ucnonw3oBathb
COBpPEMEHHBIE CPEJICTBA
MOKCKa, aHaIn3a U
HMHTEPIIPETAIINH
nHpopmanuu, u
MH(POPMAIMOHHbIE
TEXHOJIOTHH ISt
BBITIOJTHEHHUS 33124
npo¢eCcCHOHATBHON
JeSTebHOCTH

B o6nacTtu neHHOCTH HayYHOTO
TIO3HAHMS:

- cpopMUPOBAHHOCTH
MHPOBO33PCHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pasBUTHUS HAYKH U
0O0I1IeCTBEHHOH MPaKTHKH,
OCHOBAaHHOTO Ha JHaJIore
KYJIBTYP, CIOCOOCTBYIOIIETO
OCO3HaHMIO CBOETO MECTa B
HOJIMKYJITYPHOM MHPE;

- COBEPUICHCTBOBAHHUE SI3BIKOBOM

- YMETh IJIaHUPOBATh U
BBITIOJTHATH XUMUYECKUHT
AKCTICPUMEHT (TIPEBPAIICHUS
OpraHUYECKUX BEIIECTB MPHU
HarpeBaHuu, MOJyYeHUE STUIICHA
Y U3y4YE€HUE Er0 CBOMCTB,
KauecTBEHHbIE PEAKIH Ha
aJbJICTU/IBI, KpaxMall, YKCYCHYIO
KHCIIOTY; ICHaTypalus OeIKoB
MIPY HarpeBaHUU, I[BETHBIC
peakuuu 6eIKoB; TPOBOAUTH
peaKkiuyu HOHHOTO OOMeHa,
OTIPECIISATh CPEY BOAHBIX




Y YUTATENBCKOU KYJIbTYPhI KaKk
CpeICTBa B3aMMOJCHCTBUS
MEXTy JIFOJIbMU U TIO3HAHHUS
MUDA;

- OCO3HAaHHE LICHHOCTU HAy4YHOU
NEeSITEIbHOCTH, TOTOBHOCTD
OCYIIECTBIISATH IPOEKTHYIO U
HCCJIEIOBATENBCKYIO
NEeSITEIIbHOCTh MHIUBUYaIbHO U
B IpyIIIIE;

OBnasieHrne YHUBEPCATbHBIMU
y4eOHBIMU [TO3HABATEIbHBIMU
JEUCTBUSMU:

B) pabora ¢ mHpopMaIuei:

- BIIQJICTh HABBIKAMU TTOTyYCHUS
uHbOpMaluu U3 UCTOUYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIIHEHO
OCYIIECTBIISATH IOUCK, aHAJIH3,
CUCTEMAaTHU3AIHIO U
MHTEpIpeTalnio HHpOpMaIiu
pa3IUYHBIX BUIOB U (hopM
IpeJICTaBICHHUS;

- CO371aBaTh TEKCTHI B PA3INYHBIX
dbopMmaTax ¢ yueToM Ha3HaYCHUS
uHGOpPMAIIUHU U TIETIEBOI
ayJIUTOPHUH, BBIOUpast
ONTUMAJIbHYIO (hopMy
MPEJICTaBICHUS U BU3YyaIU3alluy;
- OIICHUBATh IOCTOBEPHOCTH,
JIETUTUMHOCTH MH(pOpPMALINH, ee
COOTBETCTBUE MPABOBLIM H
MOpaIbHO-ITHYECKUM HOPMaM;
- ACTIOJIb30BaTh CPEJICTBA
WH()OPMAITMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B PEIICHUU
KOTHUTHBHBIX,
KOMMYHHKATUBHBIX U
OpTraHU3aIMOHHBIX 33724 C
cobioIeHreM TpeOoBaHUI
OPrOHOMUKH, TEXHUKH
0€30IacCHOCTH, TUTHEHEI,
pecypcocOepexeHus, MPaBOBBIX
U DTHYECKUX HOPM, HOPM
nH(GOPMalMOHHON
0€30I1aCHOCTH;

- BIAJICTh HaBBIKAMU
pacro3HaBaHUS ¥ 3aIIUTHI
uHbOopMaIuy,
UH(POPMALMOHHOM
0€30MacHOCTH TUYHOCTH

pPacTBOpPOB, KAUECTBEHHEIE
peakiuu Ha cyiabdar-, KapOoHaT-
Y XJIOpUJ- aHUOHBI, HA KATHOH
aMMOHHSI; peliaTh
AKCIIEPUMEHTAIBHBIC 33]Ia4H 110
teMaM "Metamibel" 1
"HemeTamne") B COOTBETCTBUU C
MpaBWJIaMU TEXHUKH
0€30MaCHOCTH IIPU OOPALICHUH C
BEIIECTBAaMU U JaOOPATOPHBIM
000py0BaHUEM; TIPEICTABIISTh
Pe3yNbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3amucu
yYpaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX
pE3YNIbTATOB;

- YMETh aHAJIM3UPOBATh
XUMHUYECKYI0 HH(OPMAIIUIO,
MOJIy4aeMy10 U3 Pa3HbIX
HCTOYHUKOB (CPEACTB MacCOBOU
uHpopmanuu, cetb UHTEpHET 1
pyrue);

- BJIAJIETh OCHOBHBIMU METOJIaMU
HAy4YHOTO MO3HAHUS BEUIECTB U
XUMHUYECKHX SBJICHUM
(mabmroneHue, U3MepeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);
- YMETh MPOBOJIUTH PACUETHI IO
XUMHYECKUM (popmysam u
YpaBHEHUSM XUMHYECKHX
pPEAKIUiA C KCTIOJIb30BAHUEM
(U3HYECKUX BEIUYHH,
XapaKTepU3yIOIINX BEIIeCTBa C
KOJINYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HopMaJibHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA
BEIIECTBA; HCIOIb30BATh
CUCTEMHbBIC XUMUYECKUE 3HAHUS
JUISL IPUHSTHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHUEM;
- YMETb CaMOCTOSITEIIEHO
IJTAHUPOBATh U MIPOBOIUTH
XUMHUYECKHIA YKCIIEPUMEHT
(momyuyeHue U U3y4eHne CBONCTB
HEOPTaHMYECKHUX M OPTaHUICCKUX
BEIIECTB, KAUECTBEHHBIC PEAKIIUI
YTIIEBOAOPOIOB PA3THUHBIX
KJIACCOB M KHCIOPOACOACPKAIINUX
OpPTaHWYECKUX BEIIECTB, PCIICHHE




HKCHEPUMEHTAIBHBIX 33124 110
pacno3HaBaHUIO HEOPTaHUYECKUX
U OPraHMYECKUX BEILECTB) C
coOJTI0ICHUEM TTPABUIT
6e301macHOro oopaleHus ¢
BEIIECTBAMU U JaOOPATOPHBIM
obopynoBaHueM, (hopMynupoBaTh
LIEJIN UCCTIeI0OBaHus,
MIPEJOCTABIATE B PA3IMYHON
(hopme pe3yabTaThl
HKCIEPUMEHTA, aHATU3UPOBATh U
OLICHHUBATh UX JIOCTOBEPHOCTH;
-YMETb OCYIIECTBIATh
LieJIeHaNpaBICHHbIIN TOUCK
XUMHUYEeCKON HH(pOpMaLuH B
Pa3IMYHBIX UCTOYHUKAX (Hay4dHas
1 yueOHO-Hay4YHas JIUTepaTypa,
CpeJICTBA MaccoBOi HH(OpMAIHH,
ceTb MHTEpHET U ApyrHe),
KPUTHYECKH aHaJIU3UPOBAThH
XUMHYECKYI0 HH(OpMAIIUIO,
nepepabaTeIBaTh €€ 1
UCIOJIb30BATh B COOTBETCTBHH C
MTOCTABJICHHOHN YueOHOM 3a1a4ei;
- BJIaJIETh CUCTEMOM 3HAHUMH O
METO/1aX HAyYHOT'O TO3HAHUS
SIBJIEHUI

MIPUPO/IbI, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKax M
YMEHUSMH PUMEHATh 3TU 3HAHUS
MIPU HKCIIEPUMEHTATBHOM
HCCJIeIOBAaHUH BEILIECTB U s
OOBSICHEHUS] XUMHUECKUX
SBJICHUI, UIMEIOIIUX MECTO B
MIPUPOJIE IPAKTUYECKON
JeSITEIbBHOCTH YEJIOBEKa U B
MOBCEHEBHOMN JKU3HU;

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

- TOTOBHOCTbh ¥ CIIOCOOHOCTE K
00pa30BaHUIO U CAMOPA3BUTHIO,
CaMOCTOSATEILHOCTH U
CaMOOTPEJICIICHUIO;

-OBJIaJIcHNE HABBIKAMH Y4eOHO-
UCCJIEA0BATEIBCKOM, IPOCKTHON
Y COLIMAJIBHOM JAeITEIbLHOCTH;
OBnaseHre YHUBEPCATHHBIMU
KOMMYHHUKATHBHBIMHU
JCUCTBUSIMU:

0) coBMeCTHas ICSITEIIBHOCTD:

- HOHUMATh M MCII0JIb30BaTh
MIPEUMYIIEeCTBA KOMaHIHOU U
WHAWBUIYyATbHON pabOTHI;

- MPUHUMATH 11€JTM COBMECTHOMN

- YMETh IJIaHUPOBATh U
BBITIOJTHATH XUMUYECKUHT
9KCIIEPUMEHT

(mpeBpalleHus: OpraHUYECKUX
BEIIECTB MPU HArPEBaHUH,
MOJTyYCHUE ITUIICHA U U3YUCHHE
€ro CBOMCTB, KaUeCTBECHHBIE
peakuuu Ha ambIeTUIbl, Kpaxmal,
YKCYCHYIO KHCIIOTY; I€HaTypauus
OeNKOB MU HATPEBaHUU, [IBETHBIE
peakuuu 6eIKoB; IPOBOAUTH
peaKkiuyu HOHHOTO OOMeHa,
OTIpEeACIIATh CPEY BOAHBIX
pPacTBOpPOB, KAUECTBEHHBIE
peakIu Ha cyabdar-, KapOoHaT-




JeATETbHOCTH, OPraHU30BbIBATh
¥ KOOPAMHUPOBATH JEHCTBUS MO
€€ JOCTHKEHHUIO: COCTABIISITh
IJIaH JEUCTBUM, pacIpeesaTh
PO C yYETOM MHEHHI
YYaCTHUKOB 00CYXIaTh
pe3yJIbTaThl COBMECTHOM
paboTHI;

- KOOPJIUHUPOBATH U BBITIOJIHATH
paboTy B yCIOBHSIX PEaIbHOTO,
BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBIISITh MO3UTUBHOE
CTpaTernyecKoe MOoBEJCHUE B
Pa3IUYHBIX CUTYALIUAX,
MPOSIBIISITH TBOPUECTBO U
BoOOpakeHue, ObITh
WHUIMATHBHBIM

OBnazneHre yHUBEpPCAIbHBIMU
PETYISITHBHBIMU ACHCTBHUSIMHU:
T') MPUHATHE ce€0s U JPYTHX
JIOJICH:

- IPUHUMATh MOTHUBBI U
apryMEHTHI IPYTUX JIOACH Mpu
aHaJIN3€e pe3ybTaToB
JeATEeTbHOCTH;

- IPU3HABaTh CBOE MPaBO U
[IPaBO JPYTHX JIIOACH Ha
OIINOKU;

- pa3BUBaTh CIIOCOOHOCTH
MOHUMATh MUP C MO3ULIUU
JPYroro 4yenoBeKa

Y XJIOPUJI- aHUOHBI, HAa KATHOH
aMMOHWUSI; peliaTh
9KCTIEPUMEHTAIBHBIC 32/1a4H 110
teMaM "Metamibsl" u
"HemeTamnel") B COOTBETCTBUU C
MPaBUJIAMH TEXHUKH
0€30MaCHOCTH IIPU OOPALICHUH C
BEIIECTBAMH U JTA00OPATOPHBIM
000py0BaHUEM; TIPEICTABIISTh
pe3yIbTaThl XUMHUYECKOTO
JKCTIepUMeHTa B hopme 3amucu
YPaBHEHHI COOTBETCTBYFOIIUX
peakiuii 1 GopMyIUpOBaTh
BBIBOJIbl HA OCHOBE 3THX
pE3yIbTaTOB;

-YMETh CAMOCTOSATEIBHO
TUIAHUPOBATh U TIPOBOIUTH
XUMHYECKHIA SKCTICPUMEHT
(mosy4yeHue U M3y4eHUE CBOWCTB
HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB, KAUECTBEHHBIC PEaKLIUH
yTIIEBOAOPOAOB PA3TUIHBIX
KJIACCOB U KHCJIOPOJICOACPIKAIIUX
OpPTraHUYECKUX BEUIECTB, PEIICHUE
IKCTIIEPUMEHTAIBHBIX 33714 110
pacro3HaBaHUIO HEOPTAHUIECKUX
U OPraHMYECKUX BEILECTB) C
coOJTI0ICHUEM TTPABUIT
6e301macHoOro odpaleHus ¢
BEIIECTBAMH U JTA00OPATOPHBIM
o0opyaoBaHueM, (hopMynTupoBaTh
EJIA UCCIICTOBAHMS,
NPEAOCTABIATH B PA3TUYHON
(hopme pe3yabTaThl
IKCTIIEPUMEHTA, aHATU3UPOBATH U
OLICHUBATh UX JOCTOBEPHOCTb;

OK 07. CopnelicTBoBaTh
COXPaHEHUIO
OKpY>KarollIeu Cpenbl,
pecypcocOepekeHHIO,
PUMEHSTH 3HaHUS 00
M3MEHEHUHU KIIuMaTa,
MIPUHIUITBI OEPEKITUBOTO
MIPOM3BO/ICTBA,

3¢ (HeKTHBHO AECTBOBATH
B UpE3BbIYaNHBIX
CUTYaIUAX

B ob6nactu 3xon0rn4ecKoro
BOCTIMTAHUSA:

- chopMHpPOBAHHOCTH
9KOJIOTHYECKOM KYJIbTYpHI,
MOHUMAaHUE BIUSHUS
COLIMAJIbHO- YKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE
MPUPOJTHON U COLIMATBLHON
Cpellbl, 0CO3HAaHUE TI00aTHHOTO
XapakTepa 3KOJOTHUYECKIX
npobiewm;

- IJJaHUPOBaHUE U
OCYILIECTBIICHHUE JICCTBUI B
OKpYaroIlei cpesie Ha OCHOBE
3HaHUSA LEJIeN YyCTOMYUBOro
pa3BUTHS YEJIOBEUECTBA,

- c(hopMUpOBATH MPEICTABICHHS:
0 XUMHYECKOH COCTaBIIAIONICH
€CTECTBEHHOHAY4YHOU KapTUHBI
MHpa, POJIU XUMUU B IO3HAHUU
SIBJICHUM IIPUPOJBL, B
(hopMHUPOBAHUY MBIIIJICHUS U
KYJbTYpPBI IMYHOCTH, €€
(yHKIIMOHATFHONM IPaMOTHOCTH,
HEOOXOAUMOM ISl peLIeHUs
MPaKTUYECKUX 3a]a4 U
IKOJIOTHYECKA 000CHOBAHHOTO
OTHOIIICHHUS K CBOEMY 3/I0pPOBBIO U
MIPUPOAHOM CPEAE;

-yMEeTh COOIOaTh paBUIa
HKOJIOTHYECKH 1IeTIECO00Pa3HOTO
MOBEICHUS B OBITY U TPYJOBOH




AKTUBHOE HEMPUATUE IEUCTBU,
MPUHOCAIINX BPEJl OKpY Karonen
cpene;

- YMEHUE MPOTHO3UPOBATH
HeOJIaronpusTHbIC
9KOJIOTHYECKHE TTOCIICACTBHS
MPEANPUHUMAEMBIX JEHCTBUM,
MpeaoTBpalIaTh UX;

- pacuIupeHue ornbITa
JIeATEILHOCTH DKOJIOTHUISCKOM
HaIPaBJICHHOCTH Ha OCHOBE
3HaHWH MO HHU3nKe

JESITENLHOCTH B LEIIX
COXPAHEHUS CBOETO 3I0POBbS
OKPY’KaIOIlle! PUPOIHON CPENBL;
YYUTHIBATh OMACHOCTh
BO3JICHCTBHS HA KUBBIC
OpraHu3MBbl OMPEAEIECHHBIX
BCIICCTB, IIOHUMAs CMBICII
MoKa3arelisi IpeaesIbHOM
JIOITyCTUMOW KOHUEHTPALIHUH;
-yMETh NMPOrHO3UPOBAT,
aQHAJIM3UPOBATh U OLICHUBATH C
HO3UIIMH DKOJIOTHUECKOH
0€30IMaCHOCTH MOCJIECACTBUS
OBITOBOI M TIPOM3BOICTBEHHOM
JIeSITSIIbHOCTH YEJIOBCKa,
CBSI3aHHOM C MepepadOoTKOM
BCIIECTB; MCIIOJIb30BaTh
MOJy4YCHHBIE 3HAHUSA JJIS
MPUHSATHS TPAMOTHBIX pELICHUMN
po0JIeM B CUTYyAIUsAX, CBA3aHHBIX
C XMMHEH;

-yMETh OCO3HABATh OMACHOCTh
BO3JICHCTBHS HA KUBBIC
OpraHu3Mbl OMPEIEIECHHBIX
BCIICCTB, IIOHUMAs CMBICIT
MoKa3artelisi IpeaesIbHOM
JOTTYCTUMOW KOHILIEHTPALUU, U
MOSICHATH Ha TIPUMEpaXxX CIocoObI
YMEHBIIEHUS U MTPEAOTBPALCHUS
HX BPEIHOTO BO3JICUCTBUS Ha
OpPraHM3M YeJIOBEKa.




2. CTPYKTYPA U COJIEP)KAHUE OBIIEOBPA3OBATEJIBHON

ANCIIUIIJINHBI
2.1.00beM JUCHUILIMHBI M BUIbI Y4eOHOH padoThI

Bup yueOHoii padoTsl

Oo0BbeM B yacax

O0beM 00pa3oBaTENbHON MPOrpaMMBbl TUCHUTLITUHBI 72
B T.U.

OcHOBHOE cojiepKaHue 62
B T. 4.:

TEOpPETUICCKOS 00yUCHHE 17
[TPAKTUYECKUE 3aHITHUS 14
1abopaToOpHBIC 3aHATHUS 3
CamocrosrenbHas paborta 28
[TpodheccnonanbHO-OpUEHTUPOBAHHOE COIEPKAHME (COMEpKaHue 8
PUKIIAAHOTO MOJTYJISA)

B T. U.:

TeOpeTUYeCcKoe 00ydeHue 4
[TPAKTUYECKNE 3aHITUSA 4
IIpomexyTounasi arrectauus (quddepeHIUPOBAHHBIN 324eT) 2




2.2. TemaTu4eckuil JIAH M COJEPsKAHUE TUCITUATIIMHBI

HaumeHnoBaHue pa3aejos
H TEM

Conep:xxanne y4eOHOro MmaTepuaJjia (OCHOBHOE U
npodeccnoHaATbLHO-OPUEHTHPOBAHHOE), 1A00PATOPHbIE U
NpPaKTUYecKne 3aHITUS, TPUKJIATHOH MOAYJb

Oo0LeMm
4acoB

dopmupyembie
KOMITETeHLIUH

1

2

4

OcHOBHOE coepKaHue

Paznen 1. OCHOBBI CTPOECHHUS BelIeCTBA

Tema 1.1. Ctpoenue
aTOMOB XMMHWYECKHUX
3JIEMEHTOB U MPUPOJA
XUMHUYECKOM CBSI3U

OcHOBHOE coaepkaHue

Teopernueckoe o0yuenue

CoBpeMeHHas MOJIETb CTPOCHUSI aToMa. DJIEKTPOHHAs KOHPUTYpalust
aroma. Kiaccuukanusi XUMUYECKUX 3JIEMEHTOB (S-, P-, d-dJIeMEHTHI).
BanenTtHble 351eKTpOHBI. BaneHTHOCTB. DJIEKTPOHHAS TPUPOAA
XUMHUYECKOM CBA3U. DIIEKTPOOTPULIATENBbHOCTh. KoBaneHTHas CBA3b, €
Pa3HOBUAHOCTH U MEXaHU3MbI 00pa3oBaHus (OOMEHHBIN U TOHOPHO-
akuenTopHblid). MonHas cBsi3b. MeTarunueckast cBsi3b. BogopoaHast
CBsI3b. MeXMOJIEKYIIpHbIEC B3aUMOAEHUCTBYs. 1130TOIBI, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUE aTOMa, THOPUAN3AIINS aTOMHBIX OpOUTasIeH.

IIpakTHYecKoe 3aHATHE

Penienre npakTM4ecKuX 3aJlaHuil Ha COCTaBJICHUE AJIEKTPOHHO-
rpadudeckux Gopmyi anemeHToB 1—4 nepuoaos.

Pemenune 3agaHnii Ha WCMOJIL30BAHUE XHWMHUYECKOW CUMBOJIMKA U
HAa3BaHUN COCIVMHECHUN MO HOMEHKJIAType MEXKIYHAPOIHOTO COHO3a
TEOPETHUYECKON M MPUKIATHON XUMUU W TPUBUAIBHBIX HA3BAHWUW JJISI
COCTaBJICHHSI XWMHUYECKHX (OPMYJ JBYXaTOMHBIX COCAMHEHUN
(oKCHAOB, Cynb(PUAOB, TUAPUAOB U T.I.) U JAPYTUX HEOPTraHUYECKUX
COCJIMHEHUH OTJICJIbHBIX KJIACCOB.

CamocrosiTeibHasi padoTa

[ToBTOpEeHME MaTepuaia, U3yueHUE JUTEPATYPHI MO TEME

OK 01

Tema 1.2. [lepuoanueckuii

OcHOBHOE coJiepKaHue

OK 01




3akoH u Tabnuna J[.1.
MemnneneeBa

HpaKanecmle JaHATHUSA

ITepuonuueckas cucrema xumudeckux snementoB /.M. Menaeneena.
®usnueckui cmpicha llepuoanueckoro 3axkona /.M. Meneneesa.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB,
00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIOKEHUEM XMMHUYECKOT0 dyieMeHTa B [lepuoanueckoil cucreme.
MupoB033peHYECKOE U HAYyYHOE 3HaueHue [leproandeckoro 3akoHa
.M. Menneneena. [Ipornosst [I.11. MenaeneeBa. OTKpbITHE HOBBIX
XUMHYECKHUX JIEMEHTOB. PellleHne npakTUKO-OpUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJIaHUM HA XapaKTEPU3aLNI0 XUMUYECKUX FJIEMEHTOB
«MeTaumnueckue / HEeMETaJNIMYECKHE CBOMCTBA,
AJIEKTPOOTPULIATEIBHOCTh U CPOJACTBO K AIEKTPOHY XUMUUYECKUX
3JIEMEHTOB B COOTBETCTBHUE C UX BJICKTPOHHBIM CTPOCHUEM U
MOJIO’)KEHUEM B IEPUOIUYECKON CUCTEME XMMHUYECKUX dieMeHToB []. M.
MenpaeneeBay.

Paznea 2. XuMuyecKue peakuum

Tema 2.1. Tunel
XAMUYECKUX PEAKIINHI

OcHoOBHOE coaepKaHHe

Teopernueckoe o0yueHue

Krnaccudukarus u TUTIBI XUMAYECKUX PEAKITUN C yIaCTHEM
HEOPTraHUYEeCKUX BellecTB. KoIu4ecTBEeHHbIE OTHOIIECHUS B XUMUHU.
OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XMMUU U PACUYETHI 110
YpaBHEHUSIM XUMUUYECKUX peakiuil. MoJib Kak eTMHUIA KOJTUYECTBA
BemiecTBa. MosisipHas Mmacca. 3aKOHBI COXPaHEHHUST MacChl U

sHepruu. 3aKoH ABoraapo. MoispHbiii 00beM razoB. OTHOCUTEIbHAS
MJIOTHOCTH Ta30B. Peakiiuu KoMIIeKcooOpa3oBaHus C y4acTHEM
HEOpPraHUYECKHUX BEIIECTB (Ha MpUMEPE TUIPOKCOKOMILICKCOB ITMHKA U
AJTIOMUHUS).

HpaKanecmle JaHATHUSA

OK 01




CocraBiieHre ypaBHEHUN PEAKLINI COEAUHEHUS, PA3JI0KEHNUS,
3aMelIeHus, 0OMeHa. Y paBHEHHUS PEaKIiil TOpeHusi, HOHHOTO OOMEeHa,
OKHCJIEHUSI-BOCCTAHOBIICHU. PacueT KOJIM4eCTBEHHBIX XapaKTEPUCTUK
MCXOJIHBIX BEILIECTB U MPOAYKTOB peakuuu. Pacuer KonrmuecTBeHHbIX
XapaKTePUCTUK MPOAYKTa PEAKI[MU COCTUHEHHUS, €CIIH OJJHO U3
BEILIECTB JaHO B U30BITKE U/UJIU COACPKUT NMpuMecH. PacueT MaccoBoi
WM 00BEMHOM JTOJIM BBIX0/1a MTPOJIYKTA PEAKIIUU COSAMHEHUS OT
TEOPETUUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIIEHUI ra30B.
Pacuet maccel (00beM, KOJTMYECTBO BEILIECTBA) MPOIYKTA PEAKIIUH,
€CJIM OJJHO W3 BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEIECICHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA.

TeopeTnveckoe o0yyeHue

VYpaBHeHUs! OKUCIICHUSI-BOCCTAHOBIICHUSI. CTEIEHb OKUCIICHUS.
OkucIUTENbh U BOCCTAHOBUTEINb. OKUCIUTEIBHO-BOCCTAHOBUTEILHBIE
peaKkiuu B MPUPOJie, MPOU3BOACTBEHHBIX IIpolleccax U
KUBHEACATETBHOCTU OpraHu3MOB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
noTeHuan cpeapl. CocTaBaeHUE U YPaBHUBAHUE OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUN METOJIO0M AJIEKTPOHHOIO OanaHca.
TunuyHble HEOPraHUYECKUE OKUCIUTENN U BOCCTAHOBUTEIH.
DEKTPOJIU3 pacTBOPOB M PACILIIABOB COJICH.

CamocrosiTesibHasi paboTa

[ToBTOpEeHME MaTepuaia, U3yueHUE JUTEPATYPHI MO0 TEME

Tema 2.2.
DIIEKTPOIUTUYECKAS
JIMCCOITMAITHS

¥ MOHHBIN 0OMeEH

OcHOBHOE coJiepKaHue

TeopeTnueckoe o0yueHue

Teopus 37€KTPOIUTUYECKON Arcconnanuu. Peakium noHHOTro oOMeHa.
CocraBneHue peakiuii HOHHOro 0OMEeHa yTeM COCTaBIICHUS UX
MIOJIHBIX U COKPAILICHHBIX MOHHBIX YPaBHEHUU. [ 'niponus coen.
3HadeHue TUApoIN3a B OMOIOTHUYECKIMX OOMEHHBIX MTPOIIECCax.
[IpumeHenune ruaposin3a B IPOMBIIIJIEHHOCTH.
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HpaKTH‘IeCKOC 3aHATHC

«Peakuuu ruaponuza». MccmenoBanue cpensl paCTBOPOB COJIEH,
00pa30BaHHbBIX CUJILHBIMU U CJIA0BIMHU MPOTOJIUTAMHU, U UX PEAKLIHM C
pacTBOpamH LIEN0YM U kKapOoHaTa HaTpusi. CocTaBiIeHUE peaklui
TUAPOJIN3A COJIEH.

CrpoeHue BelecTBa U XUMHYECKHE PEaKIIMU

CamocTosiTesibHasi paboTa

IToBTOpEeHME MaTepualia, U3yYEHHUE JINTEPATYPBHI IO TEME

Pa3nen 3. CTpoeHune U CBOMCTBA HEOPTaHUYECKHUX BellleCTB

Tema 3.1.
Knaccuduxanus,
HOMCHKJIATypa U CTPOCHHUE
HEOPTaHUYECKUX BEIICCTB

OcHoOBHOE coaepKaHHe

Teopernueckoe o0yueHue

IIpenmer HeopraHndeckor XUMuU. B3auMOCBS3b HEOPraHUYECKUX
BemlecTB. Knaccudukaius HeopraHudeckux emiecTB. [IpocTeie u
CJIOKHBIE BellecTBa. OCHOBHBIC KIACChI CIOKHBIX BEIIECTB (OKCHUIbI,
TUAPOKCHUIBI, KUCIOTHI, coyiv). HoMeHkaTypa u Ha3BaHUe
HEOPTraHWYECKUX BEIIECTB UCXO/S U3 UX XUMHUECKOU (POPMYIIbI MK
COCTaBJICHHE XUMUYECKON (OPMYJIbI KCXO/IS U3 HA3BAHMSI BEIIECTBA 110
MEKIyHApOJIHOW WM TPUBHAIIBHON HOMEHKJIATYPE.
MexMoneKkyJsipHble B3auMoAencTBUs. Kprucramnoruaparsl.
ArperatHblie cocTosiHUA BemecTBa. Kpucrammmaeckue n amopdHbie
BellleCTBa. THUIbI KPUCTAIUIMYECKUX PEUIETOK (aTOMHas,
MOJIEKYJIIpHAsi, MOHHAS, METAITTNYECKasi ). 3aBUCUMOCTh (PU3UUECKHUX
CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKOMN peleTKy. [IpununHbl
MHOT000pa3us BeniecTB. COBpeMEHHBIE MPEACTABIEHUS O CTPOCHUHU
TBEPJIbIX, JKUJIKUX U Ia3000pa3HbIX BellecTB. XKu ke KpucTaibl.

HpaKTH‘IeCKOC 3aHATHE
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Pemienue 3aa4y Ha pacyeT MacCOBOM JI0JIM (MACChl) XUMUUYECKOTO
aJIeMeHTa (COeAMHEHMS) B MOJIEKyJie (cMecH). Pelienne mpakTnyeckux
3aJlaHui 1O KJIaccUu(UKaIMi, HOMEHKJIATYPE U XUMUYECKUM (popMyiam
HEOPraHWYECKUX BEUIECTB PA3IMYHbIX KJIACCOB (HA3bIBATH U
COCTaBJIATh (POPMYJIbI XMMHUUECKUX BEIIECTB, ONPEAEISATh
MPUHAAIIEAKHOCTb K Kiaccy). UCTOUHUKY XMMUYECKOW HHpOopMaluu
(Hay4Has 1 yueOHO-Hay4yHas JINTEpaTypa, CPEICTBA MAaCCOBOM
uHpopManuu, cetb Mutepuer u npyrue). [louck napopmanuu no
Ha3BaHUSAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (opMyJiaM.

CamocrosiTeibHasi paboTa

[ToBTOpEeHME MaTepurala, U3yUEHHUE JINTEPATYPHI IO TEME

Tema 3.2. Ousuko-
XHMHYECKHE CBOMCTBA
HEOPraHUYECKHUX
BCIIICCTB

OcHOBHOE coaepKaHHe

10

Teopernueckoe o0yueHue

Merannbl. OO1ue puznueckue U XMuMUYECKUE CBOMCTBA METAJIJIOB.
CrniocoObl nosty4yeHusi. 3HaYEHUE METAIIOB U HEMETAIJIOB B IPUPOJIE U
KU3HEIEATEIBHOCTH YEJI0BEKAa U OpraHn3MoB. Koppo3us MeTauioB:
BU/Ibl KOPPO3UH, CLIOCOOBI 3aIUTHI METAJJIOB OT KOPPO3HUHU.

Hewmeramnel. O6mue puzndeckne 1 XMMUIECKIE CBOWCTBA
HeMeTaJoB. Tunuuneie cBoricTBa MetauioB Y- Yl rpymm.
Knaccudukaius 1 HOMEHKIATypa COSAMHCHUI HEMETAILIOB.
KpyroBopoThl OMOTEHHBIX JIEMEHTOB B MPUPO/IE.

XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB
(OKCUIOB, TUAPOKCUAOB, KUCIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B
W3MEHEHHUH CBOMCTB MPOCTHIX BEMIECTB, BOJOPOIHBIX COCTUHEHUH,
BBICIIIUX OKCHUJIOB U TUJPOKCHUJIOB.

IIpakTHYeckue 3aHATHS

CocraBieHue ypaBHeHI/Iﬁ XUMHNYCCKUX peaKuHﬁ C Y4aCTHUCM IIPOCTBIX U
CJIOKHBIX HCOPIraHNYCCKUX BCUICCTB: OKCHIOB MCTAJIJIOB, HCMCTAJIJIOB
)4 aM(l)OTepHBIX QJICMCHTOB, HCOPIraHUYCCKUX KUCJIOT, OCHOBAHUU U
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aM(pOTEPHBIX TUIPOKCUIOB, HEOPTAHWUIECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBOMCTBA. Pelienne npakTuko-
OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA U MOJIYy4YECHUE
HEOPraHUYE€CKHUX BEUIECTB.

JlabopaTopHoe 3aHsATHE

JlabopatopHas pabora «CBONHCTBa METAJUIOB U HEMETAJIIIOBY.
UccnenoBanre pu3nyeckux U XMMHUYECKUX CBOWCTB METAJIJIOB U
HEMETAJUIOB. Pellienne 3xcrnepuMeHTalbHbIX 3374 110 CBOMCTBAM
XUMUYECKUM CBOWCTBAM METAJJIOB U HEMETAJLIOB, [0 PACIIO3HABAHUIO
Y MIOJIYYEHHIO COEIMHEHU METAJIOB U HEMETAJLIIOB.

CamocrosTesibHas padora

[IoBTOpEHNE MaTepHUalIa, U3YUYECHUE JINTEPATYPHI 10 TEME

Tema 3.3.

[IpousBoacTBO
HEOPraHUYECKUX BEIIECTB.
3HaYEHHE U IPUMEHCHUE B
OBITY ¥ Ha MIPOU3BOJICTBE

OcHoOBHOE coaep:KaHHue

Teopernueckoe o0yuenme

OO6mue mpeAcTaBIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MOTy4YeHUS
XUMHUYECKHUX BEIIECTB (Ha MpUMepe MPOU3BOACTBA aMMHaKa, CEpHOU
KUCJIOTHI). YepHas 1 nBeTHas Metaiutyprus. [Ipaktuueckoe
MIPUMEHEHHE JICKTPOJIN3a ISl TIOJIyYSHHUS EJTOUYHBIX,
IIEJIOYHO3EMEIILHBIX METAJIJIOB U amtoMUHMA. CTEKI0 U CUJIMKaTHAas
IPOMBINIICHHOCTh. [IpobemMa 0TX010B ¥ MOOOYHBIX IIPOJIYKTOB.

IIpakTH4eckoe 3aHsiTHE

Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUM O POJIU
HEOPraHWYEeCKON XUMHH B Pa3BUTUU MEAULMHBI, CO3JaHUN HOBBIX
MaTepHalioB (B CTPOUTEIBCTBE U AP. OTPACISAX MPOMBIIIIIEHHOCTH),
HOBBIX HCTOYHHUKOB HEPTUH (AJIbTEPHATUBHbBIE HICTOYHUKH SHEPTHUH) B
pelIeHrur NpooJIeM dKOJIOTHYECKOM, SHEPTETUYECKOM U MUIIIEBOM
0€30MacHOCTH.

CamocrosiTesibHasi paboTa

IToBTOpEeHME MaTepualia, U3yYEHHUE JINTEPATYPHI IO TEME
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Pa3zle.11 4, CTpOCHI/Ie M CBOIICTBA OPraHNYCCKHUX BCIICCTB

Tema 4.1.
Knaccuduxanus,
CTpOEHHE U HOMCHKJIaTypa
OpTraHUYECKUX BEIICCTB

OcHOBHOE coaepKaHHe

Teopernueckoe o0yueHue

[Ipenmer oprannyeckoi XuMuu. B3anMoCBsI3b HEOPTAHUYECKUX U
OPraHUYECKUX BEIIECTB. XUMHUUYECKOE CTPOCHUE KaK MOPSA0K
COEMHEHUS AaTOMOB B MOJIEKYJIE COIJIACHO UX BAJIEHTHOCTH. OCHOBHBIE
MOJIOKEHUS] TEOPUU XUMHUYECKOTO CTPOCHUSI OPTAaHUYECKUX
coequHeHuid A.M. byTtiiepoBa. YTJIepOJIHbIA CKEJIET OPraHU4YEeCKOM
MOJIEKYJIbl. MOJIeKyJIsIpHbIE U CTPYKTYpPHbIE (pa3BEpHYTHIE,
COKpAIlleHHbIE) XUMUYECKHE POPMYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT XMMHYECKOI'0 CTPOEHUS MOJIEKYJ. M30Mepust U u30MepsI
(cTpyKTypHasi, reomeTpruueckas (1uc-Tpanc-uzoMmepusi). Kparnocts
xumMu4eckoil csizu. [lonarue o pyHKIIMOHANBHON Tpytine. [IpuHIUIbI
KJ1Iaccu(UKaIM OPTraHUYECKUX cCoeAMHEHU. MexTyHapoaHas
HOMEHKJIATYPA ¥ NPUHLIHUIIBI HOMEHKJIATYPbl OPraHUYECKUX
COCTMHEHU.

HomMmeHnknaTypa opraHu4ecKux COeMHEHUM OT/IETbHBIX KJIACCOB
(HachIlIEHHBIE, HEHACKIIIICHHBIE U ApPOMATUYECKUE YTIIIEBOAOPOIbI,
CIUPTHI, PEHOJIBI, aTbJACTUbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JP.)
CocraBieHue NOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYT
OpPraHUYECKUX BELIECTB OTIEIbHBIX KJIACCOB, UCIIOJb3Ys UX HA3BaHUS
110 CUCTEMaTHYECKON HOMEHKIaType. Pacuersl mpocTeiiieit hopmMyibl
OpraHUYECKO MOJIEKYJIbl, UCXO/s U3 3JIEMEHTHOTr0 cocTana (B %).

CamocrosiTeibHast paboTa

[ToBTOpeHME MaTepualia, U3yYEHHE JINTEPATYPHI IO TEME

OK 01

Tema 4.2. CBoiicTBa
OpTraHUYECKUX
COEeTMHEHUN

OcHoOBHOE coaep:KkaHHue

Teopernueckoe o0yueHue

DU3UKO-XUMUYECKUE CBOMCTBA OPTAHUYECKUX COCIMHEHUN OTAEIbHBIX
KJ1acCOB (0COOEHHOCTH KJIaCCU(PUKALIMKA U HOMEHKJIATYpPbl BHYTpHU
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KJIacCa; TOMOJIOTUYECKUN P ¥ 001as hopMyria; H30MEPHS;
(bu3nYeCcKue CBOMCTBA; XUMUYECKHUE CBOMCTBA; CIIOCOOBI TIOJTYICHHS):

IpEAENbHBIE YTIEBOAOPOALI. ['OpeHrE MeTaHa KaKk OJIMH U3 OCHOBHBIX
MCTOYHUKOB TEIJIa B IPOMBILIIEHHOCTH U ObITY. CBOMCTBA MPUPOJIHBIX
YIJIEBOJIOPOJIOB, HAXOXKJAEHUE B PUPOJE U TPUMEHEHHUE AJIKAHOB;

HCIIPCACIIBHBIC 1 apOMATHYCCKHC YITICBOAOPOIHLI. HOHI/IMepI/IBaHI/IH
9THJICHA KaK OCHOBHOC HAIIPABJICHUC €T'0 UCIIOJIb30OBAHUA. FopeHHe
allCTUJIICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOTO INTAMCHHU IJIA
CBAPKHU U PE3KHN MCTAJJIOB,

KHCIIOPOICOIePKAIINE COSAMHEHUS (CITUPTHI ¥ POCTHIC d(DUPHI,
(EeHOIBI, aNIbJIETU/IBI U KETOHBI, KAPOOHOBBIE KUCIOTHI U X
npou3BojiHbIe). [IpakTHueckoe MpUMEHEHHE STUIICHTIIUKOJIA,
rimiepuna, ¢penona. [lpumenenue popmanbaeruaa, aeTaibaeruaa,
YKCYCHOM KUCJIOThI. MbLTa KaKk COJIU BBICIINX KapOOHOBBIX KUCIIOT.
Moromme CBOMCTBA MbLIA;

A30TCOACPKAIMNC COCAMHCHU S (aMI/IHBI N aMHWHOKHNCJIOTHEI, 6CJ'IKI/I).

Knaccudukanus u 0coOEHHOCTH OPTaHUYECKUX PEAKIIUMA.
Peakunonneie nentpsl. Pagukansl. [leppoHadaibHble MOHATHSA O TUITAX
Y MEXaHU3MaX OPraHuYeCKUX pPEaKInil.

HpaKTH‘IeCKOC 3aHATHC

Pemenne nenovyek npeBpaiieHnii Ha TeHETUYECKYIO CBSI3b MEXKIY
KJIACCAMHU OPraHUYECKUX COCTMHEHUMN C COCTABJICHUEM Ha3BaHUMU
OPraHUYECKUX COCIMHEHUN 0 TPUBUAIIBHON WIIM MEKIYHAPOIHOU
CHCTEMATUYECKON HOMEHKJIAType. PelieHne pacueTHbIX 3a1ay o
YPABHEHUSIM PEAKIIMK C YYACTUEM OPraHUYECKHUX BEILIECTB.




«ITomyyenue sTuneHa U N3y4EHUE €r0 CBOUCTBY.

[TosryyeHue 3TUIEHa U3 3TAHOJIA B TAOOPATOPUH U U3YUYEHUE ETO
(U3HYECKUX U XUMUYECKUX CBOMCTB. COoCTaBIeHUE peaKkuil
MPUCOEIMHEHUS U OKUCIIEHUS Ha TpuMepe dTuieHa. Pemenne
pacueTHBIX 3a7a4 C UCMOIb30BAaHUEM INIOTHOCTH ra30B 110 BOAOPOLY U

BO3JIYyXY.

CamocrosiTesibHasi paboTa

IToBTOpEHME MaTepualia, U3yYEHUE JINTEPATYPHI IO TEME

Tema 4.3. Oprannueckue
BELIECTBA B
KU3ZHENIEATEIbHOCTH
YeJIOBEKa.

IIpousBoncTeo u
IpUMEHEHHUE
OpraHUYECKUX BEIIECTB B
IPOMBIIIEHHOCTH

OcHOBHOE coJepkaHue

TeopeTnueckoe o0yueHue

buooprannyeckue coequHenus. [Ipumenenne u Ononoruveckas poib
yriieBo10B. OKUCIIEHHE YIIIE€BOJOB — HICTOUYHUK YHEPTHU KUBBIX
opranu3MoB. O0acTi MpUMEHEeHUs aMMHOKHUCIIOT. [IpeBpaienus
0enkoB Uiy B opranu3me. buonorndeckue GyHKIIMN OSIKOB.

buonornueckue ¢pyHKIUM kUpoB. Poib oprannveckoil XUMHUH B
pelieHny npooJieM nuieBoi 6ezonacHocTu. HykienHoBbIE KUCTOTHI:
coctas U cTpoeHue. CTpoeHne HykieoTun0B. COCTaB HyKIIEHHOBBIX
kucioT (JJHK, PHK). Posib HykJIeMHOBBIX KHCIIOT B
KU3HEAEATEIbHOCTH OPTaHU3MOB.

[Ipon3BOACTBO OPraHMYECKUX BELIECTB: MPOU3BOACTBO METAHOIA,
nepepaboTka HepTH.

[TonuaTHIIEH KaK KPYITHOTOHHAKHBIM TPOAYKT XMUMUYECKOTO
npousBocTBa. [Ipumenenue stunena. [Ipon3BoACTBO U NpUMEHEHUE
Kay4dyKa U pEe3UHBI.

CUHTETHYECKHUE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOCHUE, CBOMCTBA.
[IpakTrdeckoe UCrnoap30BaHruEe BOJOKOH. CUHTETUYECKUE TIIICHKHU:
M30JIALIMS JJ1sI IPOBOJIOB, MEMOpaHbI JJIsl OIPECHEHUS BOJIbI, 3aIIUTHbBIC
TJICHKY JIJI1 aBTOMOOWIICH, IJIACTBIPU, XUPYypPIrUdecKkre nossizku. HoBeie
TEXHOJIOTUHU JAJIbHENIIIEr0 COBEPIICHCTBOBAHHUSI TOJIMMEPHBIX
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MaTepuaioB. Posb oprannueckoi XuMuu B pemeHr# npooiem
HEPreTUYECKON 0€30IaCHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3JaHUU
HOBBIX MaT€pHAJIOB, HOBBIX HCTOYHUKOB YHEPTUU (AJIbTE€PHATUBHBIE
MCTOYHUKH DHEPTHUH).

Pa3nen S. Kunernueckue u TepMOANHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHUX pe

aKuum

Tema 5.1. Kuneruueckne
3aKOHOMEPHOCTH
MPOTEKAHUSI XMMHUYECKUX
peakuii

OcHOBHOE coJiepKaHue

Teopernueckoe o0yueHune

Xumnyeckue peakunu. Knaccupukanus XUMHUYECKUX peakLuii: o
(da3oBOMy cocTaBy (TOMOI'€HHbIE U T€TEPOTE€HHBIE), IO UCIOJIB30BAHUIO
KaTain3aropa (KaTaJuTUYeCKUE U HeKaTanuTuyeckue). CKOpocTh
peaxIuu, ee 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB: MPUPOIbI
pearupyromux BeIeCTB, KOHIIEHTPALUHA PEArupyouX BEIIECTB,
TemriiepaTypsl (nmpaBuiio Bant-I'odda), miomaan peakimoHHON
MOBEPXHOCTH, HAIMYUS KaTaau3aTopa. Poiib karanu3aTopoB B IPUPOAE
Y IPOMBIIIEHHOM ITPOU3BOACTBE. DHEPIUsl AKTUBALIUU.
AKTUBHUpPOBaHHBIN KoMIUTeKC. KarannuzaTops! n katanus. Ponb
KaTaJIM3aTOPOB B IPUPOJE U MPOMBILIIEHHOM MPOU3BO/ICTBE.

CamocrosiTeibHasi padoTa

[ToBTOpEeHME MaTepuaia, U3yueHUE JUTEPATYPHI IO TEME

OK 01, OK 02

Tema 5.2.
TepmoauHaMHU4eCKHE

OcHoBHOE coaepkaHue

TeopeTnueckoe o0yueHue
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3aKOHOMEPHOCTU
IIPOTEKAHUSA XUMUYECKUX
peaKuui.
PaBHOBecHe XUMHUYECKHUX
peakuuu

Knaccudukanus XuMHIECKUX peakuuii: o TeIioBoMy 3G deKTy
(9K30TEPMHUYECKHUE, DHIOTEPMHUIECKHUE), IO 00paTUMOCTH (0OpaTUMbIe
u HeoOpatumeie). TemnoBsie 3 (HEKTHl XUMUIECKUX PEaKIUH.
Tepmoxumuyeckue ypaBHeHusi. OOpaTUMOCTh peakuil. XuMHUYECKOe
pPaBHOBECHE U €r0 CMEUIEHUE MO/ JEHCTBUEM Pa3IuUHbIX (PaKTOPOB
(KOHIIEHTpAaLMsI peareHTOB WM MPOIyKTOB PeaKLUu, AaBICHHE,
TeMIlepaTypa) A CO3/IaHus ONTUMATBHBIX yCIOBUN

MPOTEKaHUsI XMMHYECKUX MpoiieccoB. [lonarue 06 sHTaIbINU U
sHTponuu. DHeprus ['nb6ca. 3akoun ['ecca u cneactBus u3 Hero. Poib
CMEILEHHUs PABHOBECHS B TEXHOJIOTMYECKUX IPOLIECCAX.

[Tpunmun Jle [larense. Bnusaue paznuyHbix (akTOPOB HA H3MEHEHUE
PABHOBECHSI XUMHUUECKUX pEeaKlHil. 3aKOH JIEMCTBYIOIINX MacC U
KOHCTAaHTa XMMUYECKOT0 paBHOBECHs. PacueTsl paBHOBECHBIX
KOHIICHTPALUI PEarupyomx BEMIECTB U MPOAYKTOB PEAKIIUM.
Pacuets! TermnoBoro ¢ ¢dekra peakiuu. Pemenue npakTuko-
OpPUEHTHUPOBAHHBIX 33laHMK Ha npuMeHeHne npuHunna Jle-IllaTense
JUISl HAXO0KJICHUS HAIIPABIICHHUS] CMELIEHUH PABHOBECUS XUMHYECKON
peakuuy U aHaiau3 (paKkTopoB, BIUSIOIIMX HA CMEIIEHHE XUMUYECKOTO
paBHOBecUsA. CKOPOCTh XUMUYECKOW PEAKIIMU U XUMHAYECKOE
paBHOBECHE.

CamocrosiTesibHasi paboTa

IToBTOpEHME MaTepuala, U3yYEHUE JINTEPATYPBI IO TEME

Pa3znes 6. /lucnepcHblie CHCTEMBI

Tema 6.1. lucniepcHbie
CUCTEMBI B (PaKTOPBI UX

OcHOBHOE coJepkaHue

Teopernueckoe o0yueHue

OK 01, OK 02,
OK 07




YCTOMYHUBOCTH

JucnepcHbie cucteMsl. Koutonasie cucremsl. MIcTUHHBIE paCTBOPBL.
PactBopenue kak puznko-xumuueckuii npouecc. PactBopsl. CriocoOsr
MPUTOTOBJICHUS pacTBOPOB. PacTBopuMocTh. MaccoBast 10Jist
pacTBOpEeHHOro BelecTBa. [IpeaenbHo JomycTUMbIE KOHIEHTPALMH U
UX MCMOJb30BAHNUE B OLIEHKE 3KOJIOTMYECKOU 0€30MaCHOCTH.
Knaccudukanus qucnepcHsix cucteM no coctaBy. CTpoeHue u
(bakTophl yCTOMYMBOCTU AUCHIEPCHBIX cucTeM. Pacnio3HaBaHue
WCTUHHBIX PACTBOPOB, KOJUIOUIHBIX PACTBOPOB U IPyOOIUCTIEPCHBIX
cucteMm. CTpoeHue Muliesibl. PaccenBanue cBeTa mpu NpoXoxaACHUH
CBETOBOTO Iy4YKa Yepe3 ONTHUIECKU HEOTHOPOIHYIO cpeny (dddekra
Tunpans).

CamocrosTesbHas padora

[IoBTOpEHNE MaTepruaa, N3y4YECHUE JINTEPATYPHI 10 TEME

Tema 6.2. HccienoBanne | OCHOBHOE CO/Iep:KaHMeE OK 01, OK 02
CBOMCTB JUCIIEPCHBIX IIpakTH4yeckoe 3aHATHS
CHUCTEM UL UX [Ipaktuueckas padora «IIpurorosnenue pactBoposy». [Ipurorosnenue
UJEHTU(QUKALH PacTBOPOB 3aIaHHOM (MOJIIPHOM) KOHIIEHTPAIMH (C MPAKTUKO-
OPUEHTUPOBAHHBIMHU BOIIPOCAMU), OTIPEICIICHUE CPEJIbl BOTHBIX
pPacTBOpPOB.
CamocrosiTesibHasi paboTa
[ToBTOpEHHE MaTepualia, U3yUYCHHE JINTEPATYPHI 0 TEME
Pa3znen 7. KauecTBeHHbIE peaKIIMU 00HAPYKEeHUS] HEOPTAHMYECKUX M OPraHNYeCKNX BelleCTB
Tema 7.1. OOHapyxenue | OCHOBHOe colepKAHUE OK 01, OK 02

HCOPraHNM4YCCKUX KaTHOHOB
H aHHMOHOB

IIpakTHyeckoe 3aHATHS

KauecTBeHHBIC XUMUUYECKUE PEAKIINH, XapaKTepHbIE AJIs1 OOHAPYKEHUS
HEOPTraHWYECKUX BEUIECTB (KaTHOHOB M aHMOHOB). CocTaBieHue
ypaBHEHUH peakiuii oOHapyxeHust KaTuoHoB |-V rpynn v aHMoHOB, B
T.4. B MOJIEKYJISIPHOM U HOHHOU (popmax. Peakiuu oOHapyxeHus
HEOPraHUYECKUX BEILECTB B PEAJIbHBIX O0BEKTAX OKPYKAIOLIEH Cpeibl.




OO6HapyxeHue HeoOpraHu4ecKux BemlecTB (katuoHoB |1-VI rpymnn unu
AHUOHOB) C UCIIOJIb30BAaHUEM KAUECTBEHHBIX AaHATUTUYECKUX PEAKIIUMA

Tema 7.2. OOHapyxenue | OCHOBHOe coJIepKaHue OK 01, OK 02
OPraHUYECKHUX BEILECTB IIpakTHyeckoe 3aHATHS
OTACJIbHBIX KJIACCOB C KauecTBeHHBIC XUMUYECKHE PEAKITUHN, XapAKTEPHBIE /I 0OHAPYKCHUS
HCIIOJIb30BAHUCM OTACJIbHBIX KJIACCOB OPTaHUYCCKUX COCIUHCHUU: (beHOJIOB,
Ka4uCCTBCHHbBIX peaKHHﬁ aJIbJCTUa0B, Kpaxmalia, chyCHoﬁ KHMCJIOTBI, aMUHOKMCJIOT U Jp.
Jlenatypanus O€lIKoB IPU HArPEBAHUU, IBETHBIE PEAKIIUU OEJIKOB.
CocraBieHue Ka4eCTBEHHBIX PEaKIMi 0OHAPYKEHUST OPraHUYECKUX
COEIMHEHUI OTAENbHBIX KJIACCOB.
Pasznes 8. Xumus B ObITY M IPOM3BOJACTBEHHOM 1EATEILHOCTH YeJI0BEKA
Tema 8.1. Xumus B ObiTy | [IpakTHUYECKOE 3aHATHSI OK 01, OK 02,
¥ TIPOM3BOJICTBEHOM ITpodrecCHOHAILHO-OPHEHTHPOBAHHOE COIEP/KAHUE OK 04, OK 07
JAEATCIIBHOCTH Y€JIOBCKA DkoJoruyeckasi 0e30MacHOCTh MOCIIECTBUNM OBITOBON U
MIPOU3BOJICTBEHHOM AEATEIBbHOCTU YEIOBEKA, CBA3aHHAs C
nepepadoTKOM BEMIECTB; MOUCK U aHAIN3 XUMUYECKON HH(POpMAaIIUN 13
Pa3TUYHBIX UICTOYHUKOB (HAay4HAasi U y4eOHO-HAydHas TUTEPATypa,
cpencTBa MaccoBoi uHbopmaluu, cetb IHTepHET U Apyrue).
Pemenne nmpodeccnoHanbHo - OpUEeHTUPOBAHHBIX KEHCOB HA aHAIIN3
uH(GOpPMaIMU O TPOU3BOJCTBEHHON ACSITEIFHOCTH YEIOBEKA,
CBSI3aHHOU C MepepadOTKON U MOJTYUYEHHUEM BEIIECTB, a TAKKE C
HKOJIOTUYECKOM 0€30MacHOCTHIO.
3ammra Keica: [IpencraBienue pe3ynbTaToB PEMIEHUS KENCOB
(BBICTYIUJICHHUE C MPE3EHTALNEH)
Pa3znen 9. UccienoBanue u XMuMUYeCKHI aHAJIN3 00beKTOB Onocdepsbl
Tema 9.1.0cHOBBI OcHOBHOE cojIep:KaHne OK 01

1a060paTOPHOI MPAKTUKHU B
npodeCcCHOHAIbHBIX

JlaGopaTopHoe 3aHsiTHE

JlabopaTopHas pabora «OCHOBBI Ja00OPATOPHON MPAKTUKM.




naboparopusax

HpO(I)CCCI/IOHaJILHO-OpI/IeHTI/IpOBaHHOC COACPKAHUC

JlabopaTopHas 1mocy/1a U XUMHYeCKue peakTuBbl. OCHOBHBIC
nabopartopHsble onepainuu. JlabopaTopHoe obopyaoBanue. TexHUKa
0€30MacHOCTU U MpaBmiia pabOThI (MMOBEACHUS) B Ta0OPATOPHUH.
BrITIOTHEHHE TUITOBBIX PACYETOB IO TEMATHUKE SKCIIEPUMEHTA (BBIXO/T
MPOAYKTa pEeaKkiluM, Macca HaBeCKU, 00beM pacTBopuTes). ObpadboTka
JAHHBIX, aHAJIM3 U OLIEHKA UX JOCTOBEPHOCTH (BBIUYMCICHUE CPETHETO
3HAYEHUS IKCIIEPUMEHTAJIbHBIX JIAHHBIX, TOIPEUTHOCTH).
[IpencraBienue pe3yabTaTOB SKCIEPUMEHTA B PA3IHUHON hopme
(Tabmuna, rpaduk, OTYET, JOKJIAJ, TPE3CHTALINS).

Tema 9.2. XuMuuecKul
aHanu3 NpoO BOJbI

OcHOBHOE coJiepkaHue

Teoperuueckoe o0yuenue

Knaccudukanus npo6 BoIbI 10 BUAY U Ha3HAYEHUIO, ICXO/S U3 €€
XUMHUYECKOro coctaBa. OpraHojienTHYECKHE CBOMCTBA (3amax,
PO3PAYHOCTh, LIBETHOCTH, MyTHOCTH) BOJbL. KHcI0THOCTD U
HIENTI0OYHOCTH BOABL. pH cpenbl u MeTo bl ee onpeaeneHus. JKecTkocTh
BOJIBI M METO/IBI €€ onpeenenns. CyIHOCTh METOAa TUTPOBAHUS.
Busr xecTKoCTH BOABI (BpeMeHHas ¥ MOCTOsTHHAS). JKeCTKOCTh BOJIBI
KaK MPUYHMHA BBIMAICHUS 0CAIKOB WM 00pa30BaHUS COJICOTIOKECHHM,
MMEIOIIIUX MECTO B ObITY U Ha npous3BozAcTBe. CocTaB coJie,
BBI3BIBAIOIINX KECTKOCTh BOJIBI.

XUMHUYECKHUE MPOIECCHI, YCTPAHSIONINE KECTKOCTh BOJIbI. Y PaBHEHUS
XUMHYECKUX PeaKLUUi, WIITIOCTPUPYIOIIUX MPOIECCHI, TPOUCXOISALINE
IPU YyCTPAHEHUH KECTKOCTH. Y CTpaHEHUE BPEMEHHOM JKEeCTKOCTH
OBITOBBIMHU M XUMUUYECKUMU crioco0amu. CriocoObl ycTpaHeHUs
MOCTOSIHHOM XKECTKOCTH.

HpO(I)CCCI/IOHaJILHO-OpI/IeHTI/IpOBaHHOC CoacpKaHue

CriocoObl BbIpa)KE€HUS KOHLIEHTPALMK PACTBOPOB: MAaccoOBas J10JIS
PacTBOPEHHOIO BEILIECTBA, MOJISIPHASL M MOJIsLIbHASL KOHLIEHTPALUU.

OK 01, OK 02,
OK 07




Tutp pacTtBopa. PemeHne npakTHKO-OpUEHTUPOBAHHBIX
TEOPETUYECKHX 3aJaHUM HA PACYET KOHLIEHTPALIUI

3arpsI3HSIONIMX BEIIECTB U UX CPABHEHUE C MPEEIBHO 10Ty CTUMBIMHU
koHneHTparusamu (I1IJ1K).

HccnenoBanre XUMUYECKOTO COCTaBa MPoO BOJIBI.

Pemenue skcniepuMEHTANBHON 3a/1a4M HA BBISIBIICHUE BPEMEHHOMN U
MOCTOSIHHOM &KECTKOCTU BOJABI. OIIEHKA BEPOSITHOCTH YCTPAHEHHUS BCEX
BUJIOB JKECTKOCTH B JIOMAIIIHUX YCJIOBHSIX.

Tema 9.3. XuMHuueCcKuit
KOHTPOJIb KaueCcTBa
MPOAYKTOB MUTAHUS

OcHoBHOE coaepkaHue

TeopeTnueckoe o0yueHue

KauecTBeHHBINM XUMUYECKUN COCTaB MPOIYKTOB IUTaHus. BeulecTsa,
banbcubunupyronme NpoayKThl MUTAHUS, U BEIIECTBA, 3aTrPSI3HSIONINE
MpOAYKTHI uTaHus1. OnpenenaeHne 3arpa3HIoIuX XUMUYECKUX
BEIIECTB B MPOAYKTAX MUTAHUS, ONPEAECICHUE BELIECTB, HE
3asIBJICHHBIX B COCTABE MPOJIYKTOB ITUTAHUS.

IIpodeccuoHaANbHO-OPUEHTHPOBAHHOE COACPKAHME

Oprannyeckne 1 HEOPraHNYECKUE BEIIECTBA, BXOISIINE B COCTAB
IIPOJYKTOB IIUTAHMUS.

Omnpenenenne cocraBa 0J1t0]1 Ha COAEPKAHUE MAKPO U
MHUKPODJIEMEHTOB. Pelenne npakTuKo-OpueHTUPOBAHHBIX 3314 110
COCTABJICHUIO TUETUYECKOIO MEHIO Pa3JIMYHbIX TUIIOB.

HccenenoBanre XUMUYECKOIO COCTaBa IPOLYKTOB ITUTAHUSA.
OOHapyXeHue HUTPATOB B MPOAYKTAX MUTAHUA.

HccenenoBanne MaTepuanoB NOIYKOJINYECTBEHHBIM METOOM
OIPEJEJICHHS] HUTPATOB C UCIOJb30BaHUEM TH(PEHUIAMUHA
(KOpHEMI0/1bl OBOLICH, JINCThSI U KOUEPHIKKA KAlyCThl, IJI0/bI
GpyKTOB). AHANIU3 YPOBHS 3arpsi3HEHUS] HUTpaTaMU 10 UHTEHCUBHOCTH
OKpaIIMBAaHMS IPOJTYKTOB PEAKLIUH.

OK 01, OK 02,
OK 07

Tema 9.4. XuuMHuuecKkuit

OcHOBHOE coJiepKaHue

OK 01, OK 02,




aHanMu3 IpoO MOYBbI

Teopernueckoe o0yuenue

Knaccudukanus nous no BUly U Ha3HAYEHUIO, HCXO/IS U3
XUMHUYECKOT0 COCTaBa.

Wnentuduxaiys mpoObl MOYBHI MO €€ XMMUYECKOMY COCTaBY,
OIKCaHue BO3MOXKHOCTEH ee mpuMeHeHus. TpeboBaHus K KaueCTBY
MOYBBI PA3IMYHOr0 Ha3HaueHus. Onrcanue 0cOOEHHOCTEN
MCIOJIb30BAHUS MTOYB B 3aBUCUMOCTH OT THUIIOB, CITIOCOOBI YITyUIllIEHUs
KayecTBa MOYB B 3aBUCUMOCTH OT HazHaueHus. Obnactu
MCIIOJIb30BAaHUSI OPTaHUYECKUX YIOOPEHU B 3aBUCUMOCTH OT
KayeCTBEHHOI0 cocTaBa. OnucaHue opraHu4ecKux y100peHuil 1 ux
IPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa IOYBbI U €€ Pa3HOBUIHOCTH.

IIpakTH4eckoe 3aHsiTHE

HccnenoBanre XUMHUYIECKOTO COCTaBa MPOO IMOYBHI.
OOHapyKeHHe HEOPraHMYECKUX MPUMecei B Mpooax.

HpO(I)CCCI/IOHaJILHO-OpI/IeHTI/IpOBaHHOC CoacpKaHue

[IpurotoyieHre TPOOBI TOYBHI JIJIsI UCCIICTOBAHUS
KHCJIOTHOCTHU/IIIEIOYHOCTH, HEOPTaHUUECKUX 3arpsi3HEHUMH.
OOGHapyxeHue XJIOpUI- U CyJb(paT-uOHOB B IMPOOE MOUBHI.
CocraBnenue ypaBHeHHH peakiinii oOHapyskeHus. CpaBHeHHE
MOJIYYEHHBIX TTOKa3aTesel ¢ HOpPMAaTUBHBIMU (CIIPABOYHBIMHU )
3HAYCHUSIMH.

CamocrosiTeibHas paboTa

[ToBTOpeHME MaTepralia, U3yYEHUE JINTEPATYPHI IO TEME

OK 07

Tema 9.5. lccnenoBanue
00BbEeKTOB Orochepbl

OcHoOBHOE coaepKaHHe

HpaKTH‘IeCKOC 3aHATHE

['pynmoBoii yueOHO-HCCIeI0BATENBCKIN MPOCKT (JOKIIAT) B 00JIaCTH
uccaenoBanusi 00beKToB 6rocdepnl. O030p rpyNmoBLIX TEM YUeOHO-
HCCIIEJIOBATEILCKUX MPOCKTOB. AJITOPUTM BBITIOJTHEHHSI TPYIITIOBOTO
npoekTa. OnpeeneHue mpooIeMbl HCClIeT0BaHUs. MeTOo bl ITONCKa,

OK 01, OK 02,
OK 04, OK 07




aHanu3a u 00paboTKK MHPOPMAITUHU O IPOEKTE B PAITUYHBIX
UCTOYHHUKAX.

IIpodeccuoHAIBHO-OPUEHTHPOBAHHOE COACPKAHME

ObocHOBaHME aKTyalbHOCTH BBIOpaHHOI TeMbl. BrisBneHue mpoodaemsl
uccienoBanus. BEIOOp 00BEKTOB M METOIOB UCCIICIOBAHMSI.
[TocTanoBka neneit u 3aga4d uccaegopanus. OnpeneneHue IpoayKTa
uccienoanus. OnpenesaeHre STaloB U COCTaBIICHUE TIJIaHa
HCCJICJIOBAHMSI.

3amura npoexkra:

[IpencraBienue pe3yabTaTOB BHIMOIHEHUS TPYIIIOBBIX y4eOHO-
MCCIIE0BATEIbCKUX IPOEKTOB (AOKIAJ C MPE3EHTALHNE).

IIpakTH4eckue 3aHATHS

UccnenoBanrie 00beKTOB OMOC(HEphl HA KUCIOTHOCTh, IIEJIOYHOCTD,
XUMUYECKUAN COCTAB (3arpsi3HUTENH, MAKPO- U MUKPOIJIEMEHTHI).
O6paboTka pe3ynbTaToB uccienoBanus. OneHka KauecTBa
UCCIICyeMOTO 00bEKTa, UCXO/ISI U3 PE3yJIbTaTOB XMMUYECKOTO
aHaH3a.

CamocrosiTesibHasi paboTa

[ToBTOpEHME MaTepuaia, U3yueHUe JUTEPATYPHI IO TEME

CamocrosiTeibHas padboTa

28

IIpome:kyTouHas arrectanus: nudepeHIMPOBAHHbBIN 3a4eT

Hmozo 3a cemecmp ayoumopnuix 3anamuil

44

Bcezo

72




3. YCJIOBUA PEAJIN3ALIUU TPOT'PAMMBI

OBIIIEOBPA3OBATEJIbHOM JUCHUIIJINMHBI «<MATEMATHKA»

3.1. TpeOoBaHuss K MHHUMAJIBHOMY MATEPHAIbLHO-TEXHUYECKOMY

o0ecre4eHnIo
Peanuzanus yueOHOM TUCIUTIINHBI TPEOYET HATHIHS:

y4eOHOro KabuHeTa (ayAUTOPUH) [l POBEACHUS JICKIIMOHHBIX U MPAKTUYECKUX
3aHSTHI, OCHAIEHHBIX B COOTBETCTBUU C 1. 6.1.2.1 oOpa3zoBaTeabHOM MPOrpaMMBbl
1o cnenuanbHocTh. O0opyioBaHue yueOHOro KabuHeTa:

[TapTsl, cTynbs, JOCKA, HATJIAHBIE TOCOOUS

CroJ1 MyJIbTUMEIUIHBIN
Texnuueckue cpeacTa 00ydeHUsI:
Kommnbrotep

[Ipoextop

DKpaH HACTCHHBIN

N N R N N N N O N N N S N N S NN NN

JlabopaTopHoe 00opyaoBaHue:

Anmnapar s JUCTUWIISILUHA BOJIbI

Ha6op apeomerpon

bans komOmHUpOBaHHAS TabOpaTOpHAS

Bechbl TexHHYecKue ¢ pa3HOBECAMU

Bechbl ananmuTnueckue ¢ pa3HOBECaMu

Becbl anekTpoHHbIE YyUeOHBIE 10 2 KT

I'urpometp (ncuxpometp) Konopumerp-nedenomerp GoTOINEKTPUUECKUN
Harpesarens s mpooupok

pH-MeTp MIJITUBOJIBEMETP

Ileus TUrenpHas

CnuproBka

CTonuK N0 1beMHO-IIOBOPOTHBIH C 2-MsI INIOCKOCTSIMU
VYcraHoBKa 151 THATPOBAHUSA

[enTpudyra nemoHcTpaioHHas

[lxa¢ cymmIbHbINA

DneKTpoIInTKa JlabopaTopHas

ITocyna:

brokcer

bropeTka npsimasi ¢ KpaHOM WJIHM OJIMBOW BMECTUMOCTBIO 10 mur, 25 M
Boponka nabopatopHas

Kon6a koHnueckasi pa3HO €eMKOCTH

Konb6a mepHas pazHoii eMKocTu

Kpyxku dapdhoporsie

[Tamoyky CTEKISTHHBIE

[Iunerka rnaznas

[Tunetka (Mopa) ¢ 0JlHOM METKOIN pa3HON BMECTUMOCTBIO
[Iunerka ¢ neneHUsIMHU pa3HOU BMECTUMOCTBIO
[IpoOupku

CrakaHbl XUMHAYECKHE PA3HOU EMKOCTH



Crexna npeiMeTHBIE

CryImka u necTuk

Turmu dpappoposbie

nnmHapel MEpHBIE

Yamka BeITapUTEIIbHAS

BcnoMorarenbHble MaTEpHAIbL:

banka c npurepToii mpoOKoii

Bbymara ¢unbsTpoBasibHas

Bara rurpockonuyeckas

['pymia pe3uHOBast 1711 MUKPOOIOPETOK U MUIETOK

Jep>karens aiis npoOupok

Epmm niis Moy ko6 1 mpoOUpoK

Karncymaropka

Kapanpgamm no crexity

Kpucrannusarop

Hoxxauner

[Tanouku rpaduToBHIC

TpyOKku pe3nHOBBIE COEUHUTEIBHBIE.

[ItaTuB 1aOOpaTOPHBIN AJIs 3aKPETUICHUs] TOCYAbl U TPUOOPOB
taTuB a5 TpoOUpOK

[{umie! TUTETBHBIC

OubTphl 0€330JIbHBIC

TpyOxu cTexsiHHbIE

TpyOxu xsopKagbIueBbIe

Crexka yacoBsle

DKcUKaTop

XHWMHUYECKHE PEAKTUBBI (KOJIMYECTBO B 3aBUCUMOCTH OT YMCJA TpYIII,
YEJI0BEK).

KoMIIIeKT HarIsIAHBIX OCOOuH (I1akaThl, cxeMbl, cTeHabl, CD)

AN N N N N NN YN N N N Y N N N N N U U N U N N NN

\

OGopynoBanue y4eOHOro KaOuHeTa (HAIJIsIIHbIe TIOCOOUsI): HaOOPHI
[IAPOCTEP’KHEBBIX MOJIENIEd MOJIEKYJ, MOJENIHU KPHUCTAIUIMYECKUX PEIIETOK,
KOJUICKITUU TIOJIMMEPOB; KOJUICKIIMS TOPHBIX TOpPOJ M MHUHEpAIoOB, TaliuIa
MenneneeBa, yueoHbie GuiibMbl, UG POBbIE 00pa30BaATEIBHBIE PECYPCHI.

Texnuueckue cpeacrBa o0Oy4dYeHHMsi: KOMIIBIOTEp C  YCTpOHCTBaMu
BOCIIPOU3BEACHUS 3BYKa, MPHUHTEpP, MYJbTUMEAHA-TIPOCKTOP C SKPaHOM,
MyJIbTUMEIUIHAS T0CKA, yKa3Ka-Pe3eHTEP AJIsl MPE3CHTALUMI.

O6opynoBanue JgadopaTopuu M pado4ux MecT Ja0OpPaTOPHU: MEH3YPKHU,
MUTICTKU-KATICIbHAUIIBI, TEPMOMETPHI, (DUIbTpOBaNbHAS OyMara, MPOMBIBAJIKH,
CTEKJIIHHbIE TPOOMPKH, PE3UHOBbIE NPOOKH, (QOHAPUKH, HAOOpP pPEAKTUBOB,
CTEKJISIHHBIC TAJOYKH, IITATUBBI JJII MPOOUPOK; MEPHBIC LUIUHJIPHI, BOPOHKHU
CTEKJISITHHbIE, BOPOHKM JAeNUTeNbHbIe HuauHapuyeckue (50-100 mi), cTtynmku ¢
necTukoM, (aphopoBbie YaIlIKH, MUHIETH, (UIBTPHl OyMa)kKHbIE, BaTa, MapJs,
4acoOBbI€ CTEKJIA, BJIEKTPOIUIUTKH, JJA0OPATOPHbIE TATUBbI, CHUPTOBBIE TOPEIKH,
CIIUYKH, TIPUOOP TSI TMOTYyUEHHS ra30B (WK MpoOUpKa ¢ Ta300TBOHOU TPYOKOiN),



JepxaTenu g NpOOUPOK, CKISHKUA JUIs XPaHEHUS PEaKTHUBOB, pa3JaTOYHbIC
JO0TKM; Xxumudeckue crtakanbl (50, 100 u 200 mi1); mmartenn; NUHIEThI;, TUTEIbHBIC
IIMIIBL, CEKYHAOMEPHI (TaiiMephl), MepHble poOdupku (Ha 10-20 mu1) m MepHbIe
ko061 (25, 50, 100 u 200 mu), BomsHass OaHs (MM TEPMOCTAT), CTEKIISTHHBIC
NajJouKu; KOHMYECKHUE KoJObl njisi tuTpoBanust (50 u 100 mu1); MHOUKATOpPHbBIE
NoJIOCKH Juist  ompexaenenus pH u  craHgapTHas MHAMKATOpHAs —IIKaja;
YHUBEpCAIbHBIA UHUKATOP; nunetku Ha 1, 10, 50 ma (wnu nozaropet Ha 1, 5 u 10
M), OIOpPETKH JUisi TUTPOBaHMs, MeauuuHCckue Immpuubl Ha 100-150 mu,
1abopaTopHble W/WIIM aHATUTHYECKUE Bechl, pH-MeTpbl, cymmnbHbIA mKad, u ap.
JabopaTtopHoe 000pyI0BaHUE.

JInueH3noHHOE M CBOOOTHO pacnpocTpaHsieMoe MPOorpaMMHoOe odecneuyeHue, B
TOM YHCJIe 0TE€YeCTBEHHOT 0 MPOU3BOACTBA:

1. Oneparmonnas cuctema: Astra Linux SE

2. [Taket oducubix mporpamm: LibreOffice

3. CrpaBounas cucrema Pocmeton

4. Okular wim Acrobat Reader DC

5. Ark v 7-zip

6. User Gate

7. TrueConf (client)

3.2. UudopmannonHoe odecnevyeHne 00yuyeHust

Ilepeyenb pexoMeHAyeMbIX Yy4eOHbIX H3XaHuMil, UHTepHeT-pecypcos,
AOMOJHUTEIbHOM JIUTEPATYPbI
OCHOBHbIC HCTOYHHKH:

1. UanuBuayanpHbiid mpoekT. 10—11 kinaccel: Mmetogudeckoe mocooue / JI. E.
CoupunonoBa, b. A. Komapos, O. B. Mapkosa, B. M. CrantynoBa. — CaHkT-
[Terepbypr: KAPO, 2024. — 208 c. — ISBN 978-5-9925-1512-1. — Tekcr:
anektponnbiit // Ludposoii obpazoBatenbubiii pecypc IPR SMART: [caiit]. —
URL.: https://www.iprbookshop.ru/142966.html (xara o6pamenus: 31.01.2026). —
Pexxum moctyma: st aBTOpU3HP. TOJIH30BATEICH

2. Kum, H. E., OOmas m HeopraHWyecKas XUMHUS I METUITUHCKHX
crienuanbHOCTEl: yueOHoe nmocobue / H. E. Kum, H. O. Kuwm, E. 1O. YeproBa. —

MockBa: KuoPyc, 2026. — 191 c¢. — ISBN 978-5-406-15470-0. — URL.:
https://book.ru/book/960507 (mata oOpamenns: 31.01.2026). —  Tekcrt:
DJIEKTPOHHBIMN.

3. I'munka, H. JI., O6mas xumus.: yueOHoe mocooue / H. JI. I'munka. —
MockBa: KnoPyc, 2026. — 749 c¢. — ISBN 978-5-406-15566-0. — URL:
https://book.ru/book/960008 (mata oOpamenus: 31.01.2026). —  Tekcrt:
DIEKTPOHHBIN.

4. bopucos, A. H., Xumus: yueonnk / A. H. bopucos, E. C. Octpormnsios,
T. b. botiniosa, JI. I1. Apnamea. — Mocksa : KaoPyc, 2025. — 331 ¢. — ISBN
978-5-406-13956-1. — URL: https://book.ru/book/957418 (mara oOparmieHus:
31.01.2026). — TekcT: 3JeKTPOHHBIHA.

5. Caenko, O. E., Xumus (1151 HEXUMUYECKUX CHEIUATBHOCTEN): yUeOHUK /



https://www.iprbookshop.ru/142966.html
https://book.ru/book/960507
https://book.ru/book/960008
https://book.ru/book/957418

O. E. Caenko. — MockBa: KunoPyc, 2026. — 304 c¢. — (@11 HEXUMHYECKUX

CIIEIMAIBHOCTEM ). — ISBN 978-5-406-15852-4. — URL.:
https://book.ru/book/961827 (mata oOpamenus: 31.01.2026). —  Tekcrt:
DIIEKTPOHHBIN.

6. KokopeBa, B. B., Xumus: yue6Hoe mocobue / B. B. KokopeBa. —
MockBa: KuoPyc, 2026. — 371 ¢. — ISBN 978-5-406-15026-9. — URL.:
https://book.ru/book/958775 (mata oOpamenus: 31.01.2026). —  Tekcrt:
3JIEKTPOHHBIN.

7. Caenko, O. E., Oprannueckas xumus (¢ npakTukymom) : yueonuk / O. E.
Caenko. — Mocksa: KnoPyc, 2026. — 177 ¢. — ISBN 978-5-406-15942-2. —
URL: https://book.ru/book/961769 (mata ob6pamenus: 31.01.2026). — TekcrT:
DJIEKTPOHHBIMN.

8. Caenko, O. E., Xumusa (mad1 HEXUMHUUYECKUX CICIUATBLHOCTEH).
[Tpaktukym: yueoHoe mocooue / O. E. Caenko. — Mocksa: KaoPyc, 2025. — 240
c. — (mis Hexmmmueckux crenuanbHocTeit). — ISBN 978-5-406-14083-3. —
URL: https://book.ru/book/956630 (mata o6pamenus: 31.01.2026). — Tekcrt:
DIIEKTPOHHBIN.

9. Porateix, C. B., O6mas u Heopranudeckass XuMus (IUisi CIEIUaTbHOCTH
®dapwmanus): yueOnuk / C. B. Porarsix. — MockBa: KnoPyc, 2026. — 148 ¢c. —

(mms cnemuanpHOCcTH "®apmamusa'). — ISBN 978-5-406-15540-0. — URL:
https://book.ru/book/960508 (mata oOpamenus: 31.01.2026). —  Tekcrt:
DJICKTPOHHBIMN.

JonoJHuTeIbHbIE HCTOYHUKU:

1. Baditnep, B. B. Xumusa: ydebnoe mocodue / B. B. Baiithep, E. A.
Hukonenko; moa penmakmueit M. I'. HMBanoB. — ExarepunOypr: VYpaibckuit
denepanbubiii yausepcurer, 9bC ACB, 2016. — 132 ¢. — ISBN 978-5-7996-
1780-6. — Texcr: snexkrponusiii // Ludposoit obpazoBarenshbiii pecypc IPR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/66217.ntml (mara
obpamenus: 31.01.2026). — Pexum goctyna: st aBTOPU3UP. MOJIH30BATENIEH

2. Xumusi: ydaebHoe mocobue / cocraButenu [. FO. Bocrtpuxosa, E. A.
XopoxopauHa. — Boponex: BopoHEKCKHI TOCyJapCTBEHHBIM apXUTEKTYPHO-
ctpoutenbHbil yHUBepcuter, 9bC ACB, 2015. — 92 ¢. — ISBN 978-5-890040-
579-1. — Texkcr: anextponublii // LudpoBoit oOpazoBarensHbil pecypc IPR
SMART: [caiir] — URL: https://www.iprbookshop.ru/59133.html (mara
obpamenus: 31.01.2026). — Pexum qoctyna: 1jisi aBTOPU3UP. TTOJIH30BATEIICH

3. Xumus: yuebnoe nocodue / A. M. Jlanmnenko, M. JI. Kocunonra, T. M.
Kpyrckas [u gap.]. — HoBocubupck: HoBocubupckuii rocyaapcTBEHHbBIN
apXUTEKTypHO-cTpoutenbHblil yHUBepcuTeT (Cudbctpun), 9bC ACB, 2016. — 261
c. — ISBN 978-5-7795-0775-2. — Tekct: onektponHsii // I{udposoii
00pazoBaTeIbHBIN pecypce IPR SMART: [cailt]. — URL:
https://www.iprbookshop.ru/68898.nhtml (mara oOpamenusa: 31.01.2026). —
Pexum JNOCTyma: JUTS aBTOPU3HP. ITOJIb30BATEIIEH. - DOI:
https://doi.org/10.23682/68898

4. Mapmankud, M. ®@. Xumus: yuebnoe nocoodue / M. @. Mapmankus, 1.
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https://www.iprbookshop.ru/68898.html
https://doi.org/10.23682/68898

C. I'puropsn, /1. H. KoBanes. — CraBpornonb: CeBepo-KaBkasckuii deaepanbHbIit
yauBepcuteT, 2015. — 228 ¢. — Tekcr: anekrpoHHwsi // I{udpooii
00pa3zoBaTEIbHBIN pecypc IPR SMART: [caitT]. — URL.:
https://www.iprbookshop.ru/63225.html  (mara oOpamenus: 31.01.2026). —
Pexxum poctymna: njis aBTopu3up. NoJib3oBarenen

5. lIpo3nos, A. A. Xumus: yuebnoe mocooue aisg CI1O / A. A. [po3nos, M.
B. Ipo3noBa. — CapartoB: Hayunas kaura, 2019. — 317 ¢. — ISBN 978-5-9758-
1900-0. — Texkct: anextponHbit // [udposoit oOpazoBaTenbHbIl pecypc IPR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/87083.html (mara
obpamenus: 31.01.2026). — Pexum qoctyna: 1isi aBTOPU3UP. TTOJIH30BATEIICH

6. Xumus 1Bera, BKyca M apomaTa MPOIyKTOB OOIIECTBEHHOTO MUTAHUS:
yuebHoe mocobue st CIIO / cocraButenu C. A. AnekcammHa. — CapaTos:
[TpodobpazoBanue, 2022. — 79 c. — ISBN 978-5-4488-1432-7. — Texkcrt:
anekTponHubiit // IudpoBoi obpazoBatenbubiii pecypc IPR SMART: [caiiT]. —
URL.: https://www.iprbookshop.ru/116315.html (xara o6pamenus: 31.01.2026). —
Pexum JNOCTyma: JUTS aBTOPU3HP. ITOJIb30BATEIIEH. - DOI:
https://doi.org/10.23682/116315

7. Heropga, JI. JI. Xumust Boabl 1 MUKPOOMOJIOTMH: Y4eOHOE mocodue s
CIIO / JI. JI. Herogna, T. C. KypmaeBa. — Capartos: I[IpodobpazoBanue, 2022. —

180 c. — ISBN 978-5-4488-1431-0. — Texkct: anexrpoHHbii // I{udposoi
00pa3oBaTeIbHbBIN pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/116314.html (mara ooOpamenus: 31.01.2026). —
Pexum JOCTyma: TUISt aBTOPHU3HUP. M0JIb30BATEIICH. - DOl:

https://doi.org/10.23682/116314

8. Kamanoma, 3. A. Xumus, TEXHMKA W TEXHOJIOTHS BSDKYIIHUX BEIIECTB:
yueOHoe mocooue / 3. A. Kamanoma, P. 3. PaxumoB. — MockBa: A# Ilu Ap
Menua, 2022. — 321 ¢c. — ISBN 978-5-4497-1399-5. — TekcT: 31eKTpOHHBIH //
[Mudposoit obOpazoBarensHbiii  pecypc I[PR  SMART: [caiit]. — URL:
https://www.iprbookshop.ru/116463.html (mata oOpamenus: 31.01.2026). —
Pexum JNOCTyma: JUTS aBTOPU3HP. ITOJIb30BATEIIEH. - DOI:
https://doi.org/10.23682/116463

9. Koxkopea, B. B., Xumusa: yuednoe mocoome / B. B. KokopeBa. —

MockBa: KunoPyc, 2023. — 371 c¢. — ISBN 978-5-406-10075-2. —
URL :https://book.ru/book/947249 (mara ooOpamienus: 31.01.2026). — Tekcrt:
DJIEKTPOHHBIMN.

HNHTEepHET - pecypchl:

Ne HasBanue Onucanue 3J1eKTPOHHOTO Hcnonb3yemblii 17151 padboThl
3J1eKTPOHHOT 0 pecypca ajpec
pecypca

1 | DnexTpoHHO- DrekTpoHHas OMOIHOTEKA https://www.iprbookshop.ru/

OoubnuoreyHas y4eOHOH TUTepaTypsbl,

cucrema «IPR MIPEAOCTABIIAIONIAS TOCTYT K

SMART» y4eOHUKaM, TTOCOOHSIM,

MOHOTpadusiM, HAyYHBIM
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KypHaJIaM U Apyromy
3JEKTPOHHOMY KOHTEHTY

DJIEKTPOHHO- DIEeKTPOHHO-OMOIHOTeUHAS https://book.ru/
OubInoTeUHas cuctema a1 BY308, CCY3oB,
cucrema «BOOK.ru» | obecnieunBaromas JOCTyI K
N3narenbcTBO yueOHUKaM, yueOHON U
"Kuopyc" METOJIMYECKOM JTUTEPATYPE MO
Pa3IUYHBIM TUCHUILTHHAM
Hayunas DTO Hay4YHas IIEKTPOHHAsI https://cyberleninka.ru/
ANIEKTPOHHAS OnOIMOTEKa, IMOCTPOCHHAS Ha
O6ubanorTeka napajgurme OTKpbITOM HayKu
«KubepJlennnka» (Open Science), OCHOBHBIMH
3a/1a4aMy KOTOPOU SIBIIAETCS
HOMYJISIPU3aNUs HAYKH U
HAaY4YHOM JEATEIIbHOCTH,
OOILIECTBEHHBIH KOHTPOIh
Ka4yecTBa HAYYHBIX ITyOJIMKaIuii,
pa3BUTHE MEXIUCIUTLTHHAPHBIX
HCCIIEN0BaHUM, COBPEMEHHOIO
MHCTUTYTa HAYYHOU PEICH3NH,
MIOBBIIIIEHUE IUTHPYEMOCTH
POCCHUICKON HAYKHU U
MIOCTPOEHUE UH(PPACTPYKTYPHI
3HAHUU.
Kypnan «Hayka n Caiir xxypHana «Hayka u sxu3aby | http://www.nkj.ru
KH3HDY

Hay4no-nomyisspHbIit
XKypHaJl «3HaHUe-
CHIIa»

Caiir xxypHana «3HaHHE-CHIIa»

http://www.znanie-sila.su

Kypnan
«ITomynspnas
MEXaHUKa»

Caiit xxypnana «IlonynspHas
MEXaHUKa»

http://www.popmech.ru

HNHCcTUTYyT NcTOpHN
€CTCCTBO3HAHUS U
texuuku uMm. C.H.
Basunosa PAH

cait HCTUTYTa UCTOPUU XUMHUH
u texuuku um. C.1. BaBunosa

PAH (UUET PAH)

http://ihst.ru
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4. KOHTPO.JIb Y OIIEHKA PE3YJbTATOB OCBOEHHS OBIIIEOBPA3OBATEJbHOM JUCITUTLIVHBI
KoHTpounb 1 o1ieHKa pe3ynbTaToB OCBOEHUS 00111€00pa30BaTeIbHON JUCIUILIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIIIMHAPHBIE
pe3yibTaThl, HalpaBJIeHHbIE HA (DOPMUPOBAHKME OOIIMX U TPO(PECCHOHATBHBIX KOMIIETEHIIMH 110 pa3fesiaM U TEMaM COAEepKaHUs

y4eOHOro MaTepuaa.

Koa u HaumeHoBanue popMuUpPyeMbIX
KOMIIeTeHIIMi

Pasznen/Tema

Tun oeHOYHBIX MEPONIPUATHI

OK 01. BeiOupath crmocoOsl petieHusl
3aja4 MpodeccuoHaIBHOMN IeATeTbHOCTH
IPUMEHHUTEIBHOK Pa3IHIHbIM
KOHTEKCTaM

Paznen 1, remsur 1.1.-1.2.Pa3nen 2, TemMbl
2.1.-2.2.Pa3nen 3, remn! 3.1.-3.3.Paznen
4, temsul 4.1.-4.3.Pa3nen 5, remsor 5.1.-
5.2.Paznen 6, temnl 6.1.- 6.2.Pa3nen 7,
teMsl 7.1.- 7.2. Pa3nen 8, Tema 8.1.
Pa3zgen 9, temer 9.1.-9.5

OK 02. Mcnonp30BaTh COBPEMEHHBIE
CpeJICTBA ITOMCKA, aHaJIn3a U
UHTepIpeTanuy HHOpMaIuu 1
UHGOPMAIMOHHBIE TEXHOJIOTHH JIJIS
BBITIOJTHEHUS 3a7a4 MpodeccuoHanbHON
JESITeIbHOCTH

Paznen 1, remnr 1.1.-1.2.Pa3nen 2, Tembl
2.1.-2.2.Pa3gen 3, remnr 3.1.-3.3.Pazgen
4, temsnl 4.1.-4.3.Pa3nen 5, temsol 5.1.-
5.2.Pa3nen 6, temnl 6.1.- 6.2.Pa3nen 7,
Temnl 7.1.- 7.2. Pa3nen 8, tema 8.1.
Pa3znen 9, remnr 9.1.-9.5

OK 04. DddexTuBHO
B3aMMO/ICICTBOBATh U pabOTaTh B
KOJUJICKTUBE U KOMaH/Ie

Paznen 8, tema 8.1. Pa3ngen 9, temur 9.1.-
9.5

OK 07. ConelicTBOBaTh COXpPAHEHUIO
OKPY’KarolIen Cpebl,
pecypcocOepeKeHHI0, TPUMEHSITh 3HAHUS
00 M3MEHEHUH KJIMMaTa, MPUHITATIBI
OepeXIIMBOTO POU3BOCTBA,

3¢ PeKTUBHO AEHCTBOBATH B
YpE3BBIYANHBIX CUTYAIIHSIX

Pasnen 8, tema 8.1. Pa3znen 9, remur 9.1.-
9.5

Kontponbnas pabora,
npoBepoyHas padora,
TECTHPOBAHUE,
YCTHBIN OIIpoC,
BBINIOJIHCHUE KEHC-3a1aHus,
naboparopHas padbora,
TPYTIOBEIC
npohecCuOHATBHO-
OpPUCHTHPOBAHHBIC TIPOEKTHI




JUCT PETUCTPAIIMA U3SMEHEHUI

Ne Conep:xxaHue u3MeHeHHUs PexkBU3UTHI JOKYMEHTA JlaTa BBegeHuUs
n/n M3MEHEeHHA
1 Pabouas nmporpamma ITpotokon 3acenanus ITHK
JUCUUIUTAHBI aKTyalTu3UpPOBaHa Ne CTH IIIIK 006/26 27.05.2026
or «27» 05 2026 roma
2 [Ipotokon 3acenanus 1K
No 0T « » e
20 roga
3 IIporokon 3acenanus [TLIK
Ne OT « » .
20 roga
4 ITporokon 3acenanus [TLIK
No OT « » e
20 rojaa




